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EXECUTIVE SUMMARY 

This Interstate 85 (I-85) at Interstate 385 (I-385) Interchange Modification Report (IMR) was 

developed by the South Carolina Department of Transportation (SCDOT) to obtain approval 

from the Federal Highway Administration (FHWA) to modify the subject interchange.  The I-85 

at I-385 Interchange is located in Greenville County, South Carolina, within the City Limits of 

Greenville.  Greenville is located in northwestern South Carolina, approximately one hundred 

fifty (150) miles northeast of Atlanta, Georgia, and one hundred (100) miles southwest of 

Charlotte, North Carolina.  The purpose of the project is to improve operational efficiency and 

safety of the existing I-85 at I-385 Interchange to accommodate existing and projected traffic 

volumes.  The project need is based upon the existing and projected operating conditions 

associated with the current interchange facility.  This interchange is an important component in 

the existing transportation system, connecting I-385 with I-85.  Interstate 85 is the primary link 

between the Cities of Atlanta, Greenville, and Charlotte.  Interstate 385 is the primary link 

between the City of Greenville and Interstate 26 (I-26), which leads into the City of Columbia, 

South Carolina in the south and the City of Asheville, North Carolina in the north. 

 

A No-Build and two Build Alternatives, Alternate 2D and Alternate 4A, are currently under 

consideration for this project.  Alternate 4A is SCDOT’s preferred alternative.  Alternate 2D will 

construct a new direct-connect ramp from I-85 southbound to I-385 southbound; improve the 

radius on the loop from I-385 northbound to I-85 southbound; construct a new collector-

distributor roadway on I-385 between Woodruff Road and I-85 in both directions; remove the I-

85 southbound collector-distributor roadway between I-385 and Woodruff Road; and remove 

access from I-385 southbound to the I-85/Woodruff Road interchange.   Alternate 4A will 

construct new direct-connect ramps from I-85 southbound to I-385 southbound and I-385 

northbound to I-85 southbound; construct a new collector-distributor roadway on I-385 

between Woodruff Road and I-85 in both directions; remove the I-85 southbound collector-

distributor roadway between I-385 and Woodruff Road; and remove access from I-385 to the I-

85/Woodruff Road interchange.  There are no known plans to modify the existing land use 

zoning of the surrounding area.  The proposed improvements included in the alternatives are 

minor and are not anticipated to promote additional development in the surrounding area.  The 

estimated construction cost of the Preferred Build Alternative is $238 million. 

 

This study analyzes the engineering feasibility and defines the required improvements best 

suited to meet the current and future regional needs for Greenville County, South Carolina.  

This report will be submitted by the South Carolina Department of Transportation for a 

determination of Engineering and Operational Acceptability.  Receipt of this determination 

does not guarantee approval of any new access or changes to current access.  Final approval of 

the Interchange Modification Report will be requested once all NEPA requirements have been 

met and a determination that this document and any potential changes from the National 

Environmental Policy Act (NEPA) process have been addressed, and that the project is in the 

appropriate Local Regional Transportation Plan (LRTP), Transportation Improvement Plan (TIP), 

or Statewide Transportation Improvement Plan (STIP). 
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1.0  INTRODUCTION 

1.1 BACKGROUND 

This Interstate 85 (I-85) at Interstate 385 (I-385) Interchange Modification Report (IMR) was 

developed by the South Carolina Department of Transportation (SCDOT) to obtain approval 

from the Federal Highway Administration (FHWA) to modify the subject interchange.  The 

purpose of the project is to improve operational efficiency and safety of the existing I-85 at I-

385 Interchange to accommodate existing and projected traffic volumes.  The project need is 

based upon the existing and projected operating conditions associated with the current 

interchange facility.  Multiple alternatives were studied with Alternate 4A being SCDOT’s 

preferred alternative.  A No-Build Alternative is also studied in this IMR.  The Alternatives are 

discussed in more detail in Chapter 4. 

 

Under 23 U.S.C. 111, as delegated in 49 CFR 1.48(b)(10), FHWA has retained all approval rights 

to the control of access to the interstate system.  This is necessary to protect the integrity of 

these systems and the extensive investment associated with them. 

 

FHWA issued an informational memorandum on January 28, 2008, explaining the relationship 

between certain Transportation Planning and Air Quality Conformity regulations and the timing 

of a final National Environmental Policy Act (NEPA) decision (Record of Decision (ROD), Finding 

of No Significant Impact (FONSI), or Categorical Exclusion (CE)). In response to the questions, 

FHWA issued another document dated February 9, 2011, clarifying and simplifying information 

on what transportation planning requirements must be addressed before FHWA can make a 

final NEPA decision. Below is the extract from the document: 

 

“A project must meet various planning and NEPA requirements. The procedures of the different 

requirements, direct the project sponsors to meet all the following: 

 

• All Projects requiring Federal action or that are to be implemented with Federal-aid must 

come from a fiscally constrained Metropolitan Transportation Plan (MTP) and 

Transportation Improvement Program (TIP) or from a fiscally constrained Statewide 

Transportation Planning Program (STIP) [23 CFR Part 450]. 

• The TIP shall include a Project, or an identified phase of a Project, only if full funding can 

reasonably be anticipated to be available for the Project or the identified phase within 

the time period contemplated for completion of the Project or the identified phase. [23 

U.S.C. § 134(j)(3)(D)]. 

• The STIP shall include a Project, or an identified phase of a Project, only if full funding 

can reasonably be anticipated to be available for the Project within the time period 

contemplated for completion of the Project. [23 U.S.C. § 135(g)(4)(E)]. 

• NEPA project approval can only be given when the NEPA documents meet all applicable 

environmental laws and Executive Orders or reasonable assurances of compliance are 

provided in accordance with 23 CFR § 771.133. 
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• In air quality nonattainment and maintenance areas, additional Clean Air Act and EPA 

requirements apply. [42 U.S.C. § 7506(c) and 40 CFR Part 93]. See Questions 25-27 for 

more information.” 

 

As noted in the FHWA Interstate System Access Information Guide, “It should be noted that 

approval of an access request does not constitute approval of the design exceptions associated 

with the proposal, and vice versa.” 
 

1.2 PROJECT LOCATION 

The I-85 at I-385 Interchange is located in Greenville County, South Carolina, within the City 

Limits of Greenville.  Greenville is located in northwestern South Carolina, approximately one 

hundred fifty (150) miles northeast of Atlanta, Georgia, and one hundred (100) miles southwest 

of Charlotte, North Carolina.  The I-85 at I-385 Interchange is located about seven (7) miles to 

the southeast of Greenville’s Central Business District. Figure 1.1 shows the project’s relative 

location within the region.  Figure 1.2 shows the project’s relative location within the study 

area. 
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FIGURE 1.1:  PROJECT VICINITY MAP

 
 

Study Area 
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FIGURE 1.2:  PROJECT LOCATION MAP 
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1.3 STUDY BOUNDARY 

Along I-85, the study boundary contains the freeway segments and ramp junctions from just 

south of the US-276 interchange, which is about three (3) miles south of the I-85 at I-385 

Interchange, to just north of the Pelham Road interchange, which is about three (3) miles north 

of the I-85 at I-385 Interchange.  Along I-385, the study boundary contains the freeway 

segments and ramp junctions from just south of the Butler Road interchange, which is about 

two (2) miles south of the I-85 at I-385 Interchange, to just north of the Roper Mountain Road 

interchange, which is about one (1) mile north of the I-85 at I-385 Interchange.   

 

The two (2) alternatives under consideration include a No-Build Alternative and the Build 

Alternative, Alternate 4A.  The No-Build Alternative does not geometrically alter the I-85 at I-

385 Interchange.  Alternate 4A will construct new direct-connect ramps from I-85 southbound 

to I-385 southbound and I-385 northbound to I-85 southbound; construct a new collector-

distributor roadway on I-385 between Woodruff Road and I-85 in both directions; remove the I-

85 southbound collector-distributor roadway between I-385 and Woodruff Road; and remove 

access from I-385 to the I-85/Woodruff Road interchange.  Alternate 4A will widen I-385 to six 

lanes throughout the project in order to provide connection between the existing six lane 

segment of I-385 to the north and the six lane segment currently under construction of I-385 to 

the south.  Alternate 4A will extend auxillary lanes along I-85 from the I-385 ramps north up to 

the Pelham Road Interchange and create a two lane exit from I-85 northbound to Pelham Road.   

An appropriately scaled study boundary has been selected to coincide with the improvements 

being investigated.  Figure 1.3 shows the study boundary. 

 

No traffic reassignment or change in traffic patterns along I-85 or I-385 is anticipated with the 

proposed No-Build Alternative.  However, for Alternative 4A, some traffic reassignment is 

expected.    In Alternate 4A, I-385 northbound and southbound traffic approaching the I-85 at I-

385 Interchange will no longer have access to the I-85 at Woodruff Road interchange.  Traffic is 

expected to reassign to either the I-385 at Roper Mountain Road interchange or the I-385 at 

Woodruff Road interchange. 
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FIGURE 1.3:  IMR STUDY AREA 
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1.4 EXISTING TRANSPORTATION PLANS 

In addition to the proposed improvements to the I-85 at I-385 Interchange, the widening to six 

lanes of I-385 is a programmed improvement in the study area. 

 

This Study takes into account the six lanes along I-385 as a No-Build improvement to be 

completed by 2015. In addition, the Woodruff Road Corridor Study dated 2007 prepared for the 

City of Greenville recommended several improvements along Woodruff Road including access 

management strategies and interchange improvements. Two improvements on Woodruff Road, 

one at the intersection with the I-85 northbound off-ramp and the other at the intersection 

with Garlington Road have been included as No-Build improvements to be completed by 2015. 

 

South Carolina Department of Transportation (SCDOT) is also undertaking the I-85 Corridor 

Analysis Study which involves the evaluation of the I-85 corridor between US 25 in Greenville 

County and SC 129 in Spartanburg County. The purpose of this study will be to identify 

strategies to relieve congestion and improve capacity on I-85. 
 

1.5 PURPOSE AND NEED 

The purpose of the project is to improve operational efficiency and safety of the existing I-85 at 

I-385 Interchange to accommodate existing and projected traffic volumes. 

  

The project need is based upon the existing and projected operating conditions associated with 

the current interchange facility.  Specifically, the traffic volumes and existing configuration of 

the interchange result in unacceptable operating conditions and deficiencies along the various 

ramps and multiple merge and weave movements.  These deficiencies create safety concerns 

due to undesirable movements and vehicular conflicts. 
 



I-85 at I-385 IMR 

Greenville County, SC 

Chapter 2 Existing Conditions  8 

2.0  EXISTING CONDITIONS 

2.1 EXISTING ROADWAY NETWORK 

The existing I-85 at I-385 Interchange configuration is a partial cloverleaf with directional ramps 

in all four quadrants, one loop ramp each in the northeast quadrant and northwest quadrant, 

direct-connect ramps from I-385 southbound to I-85 northbound and from I-85 northbound to 

I-385 northbound, and a collector-distributor roadway on each side of the I-85 mainline.  The 

loop ramps’ radii are approximately 250 feet each.  The two loops are three centered curves 

with minimum radii of 170 feet (I-385 northbound to I-85 southbound loop) and 180 feet (I-85 

southbound to I-385 southbound loop).  Both of these radii give a maximum design speed of 25 

miles per hour.  Radii of 250 feet allow for a design speed of 30 miles per hour.  The loop ramp 

in the northeast quadrant provides access from I-385 northbound to I-85 southbound via the 

collector-distributor roadway, and is signed 35 miles per hour with an advisory of 20 miles per 

hour.  The loop ramp in the northwest quadrant provides access from the I-85 southbound 

collector-distributor roadway to I-385 southbound, and is signed 35 miles per hour with an 

advisory of 25 miles per hour.  The existing I-85 at I-385 Interchange provides for all traffic 

movements.  Figure 2.1 shows the existing interchange layout. 

 

I-85 is a six-lane divided interstate with 12 feet travel lanes.  The total median width is 12 feet, 

and there is a 4’-9” paved shoulder.  I-85 has a posted 60 miles per hour speed limit.  The 

outside shoulders are 12 feet wide; 10 feet are paved, and the remaining 2 feet are dirt.  I-85 

passes under I-385 at the Interchange. 

 

I-385 is a four-lane divided interstate with 12 feet travel lanes within the project limits.  

Between I-85 and Roper Mountain Road, I-385 is a six-lane divided interstate with a median 

width of 36 feet and a 12 foot paved shoulder.  Between Butler Road and Smith Hines Road, I-

385 is being constructed as a six-lane interstate with a median width of 24 feet and a 10 foot 

paved shoulder.  Between Smith Hines Road and I-85, I-385 has a total median width of about 

50 feet, and there is a 4 foot paved shoulder.  I-385 has a posted 55 miles per hour speed limit.  

The outside shoulders are 12 feet wide; 10 feet are paved, and the remaining 2 feet are dirt.  I-

385 passes over I-85 at the Interchange. 
 

Woodruff Road is a five-lane arterial highway with a center turn lane and has 12 feet travel 

lanes in the study area.  The center turn lane is present throughout the entire Woodruff Road 

corridor in the study area.  Woodruff Road has posted speed limits varying between 35 miles 

per hour and 45 miles per hour.  Sidewalks are located either side of Woodruff Road from the 

interchange with I-385 to the intersection with SC 14. 
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FIGURE 2.1:  I-85 AT I-385 INTERCHANGE 
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2.1.1 Adjacent Interchanges 

The following is a description of the adjacent interchanges in the study area: 
 

• I-85 at US 276 (Laurens Road), Exit 48 - The I-85 at US 276 interchange is located 

approximately three (3) miles to the south of the I-85 at I-385 Interchange. The I-85 at 

US 276 interchange is a full cloverleaf interchange configuration. The I-85 at US 276 

interchange, in addition to the two surface streets closest to the interchange on either 

side, is included in the study boundary and in the traffic analysis. 

 

• I-85 at Woodruff Road, Exit 51A - The I-85 at Woodruff Road interchange is located 

south of the I-85 at I-385 Interchange.  From center to center, the interchanges are only 

separated by one half of a mile.  The I-85 at Woodruff Road interchange is a general 

diamond configuration with a loop ramp from the surface street to the I-85 northbound 

collector-distributor roadway in the southeast quadrant of the interchange.  It is 

currently possible to access the I-385 at Woodruff Road interchange from I-385 

northbound or southbound through the I-85 at I-385 Interchange.  The I-85 at Woodruff 

Road interchange, in addition to the Woodruff Road corridor spanning from the 

intersection with Roper Mountain Road in the west to the intersection with SC 14 in the 

east, is included in the study boundary and in the traffic analysis. 

 

• I-85 at Pelham Road, Exit 54 - The I-85 at Pelham Road interchange is located 

approximately three (3) miles to the north of the I-85 at I-385 Interchange. The I-85 at 

Pelham Road interchange is a partial cloverleaf configuration, with loop ramps from the 

surface street to the I-85 mainline in the northwest and southeast quadrants of the 

interchange.  The I-85 at Pelham Road interchange, in addition to the two surface 

streets closest to the interchange on either side, is included in the study boundary and 

in the traffic analysis. 

 

• I-385 at Butler Road, Exit 34 - The I-385 at Butler Road interchange is located 

approximately two (2) miles to the south of the I-85 at I-385 Interchange.  The I-385 at 

Butler Road interchange is a typical diamond configuration.  The I-385 at Butler Road 

interchange, in addition to the two surface streets closest to the interchange on either 

side, is included in the study boundary and in the traffic analysis. 

 

• I-385 at Woodruff Road, Exit 35 - The I-385 at Woodruff Road interchange is located 

approximately one (1) mile to the south of the I-85 at I-385 Interchange. The I-385 at 

Woodruff Road interchange is a typical diamond configuration.  It is currently possible to 

access the I-85 at Woodruff Road interchange from the I-385 at Woodruff Road 

interchange through the I-85 at I-385 Interchange.  The I-385 at Woodruff Road 

interchange, in addition to the Woodruff Road corridor spanning from the intersection 

with Roper Mountain Road in the west to the intersection with SC 14 in the east, is 

included in the study boundary and in the traffic analysis. 

 



I-85 at I-385 IMR 

Greenville County, SC 

Chapter 2 Existing Conditions  11 

• I-385 at Roper Mountain Road, Exit 37 - The I-385 at Roper Mountain Road interchange 

is located approximately one (1) mile to the north of the I-85 at I-385 Interchange. The I-

385 at Roper Mountain Road interchange is a typical diamond configuration. The I-385 

at Roper Mountain Road interchange, in addition to the Roper Mountain Road corridor 

spanning from the intersection with Frontage Road in the northeast to the intersection 

with Woodruff Road in the southwest, is included in the study boundary and in the 

traffic analysis. 
 

2.1.2 Spacing Between Ramps 

The study boundary contains the freeway segments and ramp junctions along I-85 from just 

south of the I-85 at US 276 interchange to just north of the I-85 at Pelham Road interchange.  

Along I-385, the study boundary contains the freeway segments and ramp junctions from just 

south of the I-385 at Butler Road interchange to just north of the I-385 at Roper Mountain Road 

interchange. 
 

The existing spacing between interchanges within the study boundary meets current American 

Association of State Highway and Transportation Officials (AASHTO) design recommendations 

for the following segments:  

 

• I-85 between US 276 and the I-385/Woodruff Road collector-distributor roadway;  

• I-85 between I-385 and Pelham Road;  

• I-385 between Butler Road and Woodruff Road; and  

• I-385 between I-85 and Roper Mountain Road.   

 

The section of I-85 between Woodruff Road and I-385 is not considered to be a violation as the 

traffic movements involving the ramps occur on the collector-distributor roadway instead of 

the freeway mainline. 

 

The existing spacing between interchanges within the study boundary does not meet current 

AASHTO design recommendations for the I-385 segment between Woodruff Road and I-85. 
 

2.1.3 Lane Continuity and Balance 

Lane continuity and balance exists along I-85 throughout the study boundary.  I-85 has three 

lanes in each direction throughout the study area.  There are no lane drops on I-85 at the I-85 at 

I-385 Interchange.  I-385 lacks lane continuity within the study boundary.  There is a current 

construction project that is widening I-385 from two-lanes to three-lanes in each direction from 

south of the study boundary up to the Smith Hines underpass.  From Smith Hines to I-85, I-385 

has two lanes in each direction.  From just north of I-85, I-385 has three lanes in each direction.   

2.1.4 Pedestrian and Bicyclists Accommodations 

Sidewalks are present on both sides along Woodruff Road in the study area.  No bicycle lanes 

are present within the study boundary along Woodruff Road. 
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2.1.5 Sight Distance 

There are no known stopping sight distance deficiencies within the study boundary. 
 

2.1.6 Access Control 

Access control is maintained throughout the functional area of the I-85 at I-385 Interchange. 
 

2.2 CRASH HISTORY AND ANALYSIS 

Historical crash data was collected for incidents occurring within the study area for a one (1) 

year period, the year 2010.  Due to the significant number of crashes in the study area and in 

discussions with SCDOT, it was agreed to analyze historical crash data for the following 

interchanges: I-85 at I-385; I-85 at Woodruff Road; and I-385 at Woodruff Road for a one year 

period only.  The year 2010 crash data records were provided by SCDOT and are contained in 

Appendix A.  The types of crashes, severity of crashes, and number of crashes were attained 

and plotted to determine recurring safety issues and their location.  Table 2.1 shows the crash 

rate, and Figures 2.2, 2.3, and 2.4 show the location and specifics of each crash. 

 
TABLE 2.1:  CRASH RATES FOR STUDY AREA 

 

 
 

 

 

 

No. of 

Crashes*

Crash Rate 

per MVM

No. of 

Crashes*

Crash Rate 

per MVM

No. of 

Crashes*

Crash Rate 

per MVM

I-85 mainl ine & CD thru I-85/I-385 

Int.**
87,600 1.1 86 2.45 19 0.54 0 0.00

I-385 mainline thru I-85/I-385 

Int.**
74,700 1.2 28 0.86 5 0.15 0 0.00

I-85/I-385 Int. ramps n/a n/a 9 n/a 2 n/a 0 n/a

I-85 at Woodruff Rd Int. 37,900 0.2 34 12.29 4 1.45 0 0.00

I-85 mainl ine & CD thru Woodruff 

Rd Int.
87,600 0.8 18 0.70 4 0.16 0 0.00

I-385 at Woodruff Rd Int. 35,900 0.2 37 14.12 4 1.53 0 0.00

I-385 mainline thru Woodruff Rd 

Int.
89,500 0.9 52 1.77 3 0.10 0 0.00

Total Injury Fatal

Location ADT

Segment

Length

(miles)

* - crash data from 1/1/2010 to 12/31/2010

** - does not include ramps



I-85 at I-385 IMR 

Greenville County, SC 

Chapter 2 Existing Conditions  13 

FIGURE 2.2: CRASH DIAGRAM AT THE I-85 AT I-385 INTERCHANGE 
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FIGURE 2.3: CRASH DIAGRAM AT THE I-85 AT WOODRUFF ROAD INTERCHANGE 
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FIGURE 2.4: CRASH DIAGRAM AT THE I-385 AT WOODRUFF ROAD INTERCHANGE 
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At the I-85 at I-385 Interchange, the crash rate on I-85 is 2.45 crashes per million vehicle miles 

(MVM) and the crash rate on I-385 is 0.86 crashes per MVM. In 2010, there were 123 crashes 

with 26 injury crashes and none involving fatalities as follows: 

• 86 crashes occurred on I-85: 

o 52 crashes were rear end collisions; 

o 18 crashes were sideswipes; 

o 15 crashes involved vehicles running off the road; 

o 1 crash involved debris. 

• 28 crashes occurred on I-385: 

o 9 crashes were rear end collisions; 

o 9 crashes were sideswipes; 

o 8 crashes involved vehicles running off the road; 

o 2 crashes involved debris. 

• 9 crashes occurred on the ramps. 

 

At the I-85 at Woodruff Road interchange, the crash rate on I-85 is 0.70 crashes per MVM and 

the crash rate on Woodruff Road is 12.29 crashes per MVM. In 2010, there were 52 crashes 

with 8 injury crashes and none involving fatalities as follows: 

• 18 crashes occurred on I-85: 

o 12 crashes were rear end collisions; 

o 3 crashes were sideswipes; 

o 2 crashes involved vehicles running off the road; 

o 1 crash involved debris. 

• 34 crashes occurred on Woodruff Road: 

o 22 crashes were rear end collisions; 

o 8 crashes were angle collisions; 

o 3 crashes were sideswipes; 

o 1 crash involved a vehicle running off the road. 

 

At the I-385 at Woodruff Road interchange, the crash rate on I-385 is 1.77 crashes per MVM 

and the crash rate on Woodruff Road is 14.12 crashes per MVM. In 2010, there were 89 crashes 

with 7 injury crashes and none involving fatalities as follows: 

• 52 crashes occurred on I-385: 

o 32 crashes were rear end collisions; 

o 7 crashes were sideswipes; 

o 8 crashes involved vehicles running off the road; 

o 5 crashes involved either debris or an animal. 

• 37 crashes occurred on Woodruff Road: 

o 24 crashes were rear end collisions; 

o 10 crashes were angle collisions; 

o 2 crashes were sideswipes; 

o 1 crash involved a vehicle running off the road. 
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The 2010 crash data has also been used by SCDOT to compare the interstate interchanges, and 

rank them according to a EPDO(Estimated Property Damage Only)  weighted scale.  The scale 

weights the crashes such that a PDO (property damage only) crash is counted as 1, Injury 

crashes are weighted as 3 PDO’s, and Fatal crashes are weighted as 12 PDO’s.  Table 2.2 shows 

that among the 10 Interstate-to-Interstate Interchanges within South Carolina, the I-85/I-385 

interchange is ranked third with a weighted scale of 115.  Additionally, the average crash rate of 

1.34 per MVM that is higher than the Statewide Interstate average of 0.78 MVM. 
 

TABLE 2.2:  2010 SOUTH CAROLINA INTERSTATE INTERCHANGES 

 
 

 

2.3 GEOMETRIC DEFICIENCIES 

Field observations of the I-85 at I-385 Interchange and traffic conditions were taken during the 

weekday AM and PM peak periods. Eight key deficiencies were identified that would need to be 

addressed in the development of any recommended improvements for the I-85 at I-385 

Interchange. Subsequent traffic analysis validated that seven of the deficiencies are related to 

the existing operation of the Interchange, with one (Deficiency 8) attributed to an adjacent 

interchange.    

 

• Deficiency 1: I-385 southbound PM peak hour back-up going to I-85 northbound; 

• Deficiency 2: I-85 southbound AM peak hour back-up at I-385 northbound off-ramp; 

• Deficiency 3: Weave area along I-85 southbound collector-distributor between I-385 

and Woodruff Road; 

• Deficiency 4: Weave area along  I-385 southbound between I-85 and Woodruff Road; 

• Deficiency 5: Weave area along I-385 northbound between Woodruff Road and I-85; 

• Deficiency 6: Safety issue on I-385 northbound loop off-ramp to I-85 southbound; 

• Deficiency 7: Weave area along I-85 northbound collector-distributor between 

Woodruff Road and I-385; and 

• Deficiency 8: Weave area along I-385 northbound between I-85 and Roper Mountain 

Road due to back-up on Roper Mountain Road off-ramp during the AM peak hour. 
 

RANK ROUTE #1 ROUTE #2

Total 

Crashes

Fatal 

Crashes

Injury 

Crashes Rate

Weighted 

Scale

1 I-20 I-26 133 0 29 1.81 191

2 I-26 I-526 95 0 16 1.37 127

3 I-85 I-385 85 0 15 1.34 115

4 I-20 I-77 43 0 7 0.85 57

5 I-26 I-85 30 0 9 0.75 48

6 I-26 I-95 23 1 5 0.88 44

7 I-26 I-77 26 1 3 0.57 43

8 I-85 I-185 23 0 6 0.69 33

9 I-20 I-95 18 0 6 0.75 30

10 I-26 I-126 9 0 1 0.14 11
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The eight deficiencies shown are not listed in order of priority. However, Deficiencies 1 to 4 are 

considered equal in priority to be addressed as part of this IMR. As discussed above, 

improvements are to be developed to address Deficiencies 1 through 7 for the purposes of this 

IMR. Figure 2.5 shows the location of the identified deficiencies. 
 

A review of the deficiencies in conjunction with the crash history shows some correlation 

between the two.  The significant number of rear end crashes on I-85 southbound and 

northbound just north of the Interchange corresponds to Deficiencies 1 and 2, respectively, due 

to high traffic volumes and capacity constraints.  Similarly, the significant number of crashes on 

I-385 southbound and northbound between I-85 and Woodruff Road correspond to 

Deficiencies 4 and 5, respectively. 

 

The recommended improvements for the I-85 at I-385 Interchange take into consideration 

these deficiencies as well as the crash history.   Chapter 4 provides a more detailed description 

of the improvements developed for each Alternate. Providing more ramp capacity for the I-85 

southbound off-ramp and I-85 northbound on-ramp is anticipated to address Deficiencies 1 and 

2 and the associated crashes.  Elimination of the I-85 southbound collector-distributor roadway 

is anticipated to address Deficiency 3. Deficiencies 4 and 5 and the associated crashes are 

anticipated to be addressed by constructing collector-distributor roadways on I-385 between I-

85 and Woodruff Road and moving the conflicting traffic movements onto the collector-

distributor roadways. Deficiency 6 is anticipated to be addressed by providing a direct connect 

ramp or by improving the radii of the loop.   
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FIGURE 2.5:  LOCATION OF THE IDENTIFIED DEFICIENCIES 
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Due to the roadway constraints in the southwest quadrant of the Interchange, it is not feasible 

to address Deficiency 7. Also, Deficiency 8 is attributed to an adjacent interchange and, 

therefore, improvements are not proposed as part of this IMR.    

 

The two improvements on Woodruff Road, one at the intersection with the I-85 northbound 

off-ramp and the other at the intersection with Garlington Road are also expected to address 

the crashes occurring at the I-85 and I-385 ramp intersections, respectively.  Providing 

additional turn lanes, queuing space, and free flow movements is anticipated to reduce the 

number of rear end crashes.  Also, the high number of crashes at the I-385 at Woodruff Road 

northbound on-ramp is anticipated to be addressed by improving both the alignment of the on-

ramp and the signage.  

 

2.4 EXISTING TRAFFIC 

The existing year (2010) Design Hourly Volumes (DHV) for the study area were developed in 

coordination with the I-85 Corridor Analysis Study team. The coordination consisted of a review 

of the historical count data provided by South Carolina Department of Transportation (SCDOT), 

projected traffic forecasts from the Greenville-Pickens Area Transportation Study (GPATS) 

regional travel demand model as well as the previously developed traffic projections from the 

previous I-85/I-385 Interchange Improvements Traffic Study and the I-85 Corridor Analysis 

Study. A technical memo was prepared dated March 11, 2011, documenting the coordinated 

traffic volumes for the following I-85 interchanges: Laurens Road (US 276 – Exit 48); Woodruff 

Road (SC-146 – Exit 50); I-385; and Pelham Road (S-492 – Exit 54).  

 

The traffic volumes in the study area at the two interchanges on I-385 at Woodruff Road (SC-

146 – Exit 35) and at Roper Mountain Road (S-183 – Exit 37) as well as along Woodruff Road 

were adjusted to match the coordinated traffic volumes.     

 

The study area was extended to include the I-385 interchange with Butler Road (S-107 – Exit 

34). Weekday peak period turning movement counts were collected at the following locations 

on Tuesday, March 29, 2011: 

 

• Butler Road at Gateway Boulevard 

• Butler Road at Rothwell Drive 

• Butler Road at I-385 SB ramps 

• Butler Road at I-385 NB ramps 

• Butler Road at New Commerce Court 

• Butler Road at Brookfield Parkway  
 

Also, additional twenty-four hour bi-directional counts were collected on Tuesday, March 29, 

2011 at the following locations: 

 

• Butler Road between Gateway Boulevard and Rothwell Drive* 

• Butler Road between I-85 NB ramps and New Commerce Court* 



I-85 at I-385 IMR 

Greenville County, SC 

Chapter 2 Existing Conditions  21 

• I-385 at Butler Road SB off-ramp* 

• I-385 at Butler Road NB on-ramp* 
  * denotes count with vehicle classification 

 

Utilizing the above collected data, the existing year DHV’s for the I-385 interchange with Butler 

Road were developed and this interchange was incorporated into the study area. The technical 

memo and the year 2011 traffic count data are included in Appendix A. 

 

The existing year DHV traffic data was projected for the years of 2015 and 2035 for the AM and 

PM peak hours for the No-Build and Alternate 4A scenarios.  The year 2015 is the date 

construction improvements could reasonably be anticipated to be completed, and is considered 

the “opening year” traffic.  The year 2035 is twenty (20) years from the projected “opening 

year” of 2015 and is considered the “design year” of the improvements.  The existing year DHVs 

are provided in Figure 2.6 and the results of the traffic operational analysis are provided in 

Chapter 5. 

                                                                                                                                                                                                                                                          

The existing Average Daily Traffic (ADT) volumes on the interstate segments in the study area 

are shown in Table 2.3.  

 

TABLE 2.3:  EXISTING AVERAGE DAILY TRAFFIC (ADT) VOLUMES 

 
 

 

 

 

 
 

I-85 between Laurens Rd 

and Woodruff Rd
91,500

I-85 between Woodruff Rd 

and I-385
87,600

I-85 between I-385 and 

Pelham Rd
107,200

I-385 between Butler Rd 

and Woodruff Rd
78,300

I-385 between  Woodruff 

Rd and I-85
89,500

I-385 between  I-85 and 

Roper Mountain Rd
95,100

Roadway Segment
Average Daily Traffic 

(ADT) volumes
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FIGURE 2.6:  EXISTING YEAR 2010 DESIGN HOURLY VOLUME 
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2.5 DEMOGRAPHICS 

The study area is located in Greenville County, South Carolina, within the City of Greenville City 

Limits. The I-85 at I-385 Interchange provides primary access to the following cities: Greenville 

(metropolitan population 636,986); Spartanburg, South Carolina (metropolitan population 

284,307); Charlotte, North Carolina (metropolitan population 1,758,038); Columbia, South 

Carolina (metropolitan population 767,598); Atlanta, Georgia (metropolitan population 

5,268,860); and Asheville, North Carolina (metropolitan population 424,858). 

 

Spartanburg is located approximately 30 miles to the northeast via I-85; Charlotte is located 

approximately 100 miles to the northeast via I-85; Columbia is located approximately 100 miles 

to the southeast via I-385 and I-26; Atlanta is located approximately 150 miles to the southwest 

via I-85; and Asheville is located approximately 65 miles to the north via US-25 and I-26.   

 

The 2010 population of Greenville County was 451,225.  This is an 18.9% increase over the 2000 

population of 379,616*.  The population of the City of Greenville is shown to be higher than 

that of Greenville County.  This is due to the combined statistical area considered for the 

population of the City of Greenville including the Cities of Mauldin, Easley, Spartanburg, and 

Anderson.  This combined statistical area includes portions of the following surrounding 

counties: Pickens, Anderson, Laurens, and Spartanburg. 
*Source: US Census Bureau 

 

Select demographics of Greenville County are provided in Table 2.4.  Equivalent demographics 

of South Carolina and the United States are provided for comparative purposes.  As can be seen 

in the table, Greenville County is less diverse, more affluent, and has a younger population 

compared to South Carolina, but is more diverse, less affluent, and has a slightly older 

population compared to the United States. 

 

TABLE 2.4:  PROJECT LOCATION DEMOGRAPHICS 

Characteristic Greenville County South Carolina U.S. 

Unemployment 9.1%* 11.1% 9.1% 
Minority Population 26.2% 33.8% 25.5% 
Median Household 
Income 

$46,671 $43,572 $51,425 

Families Below 
Poverty Level 

10.4% 11.9% 9.9% 

Median Age 36.7 37.9 36.5 
Sources: U.S. Census American FactFinder Tables, 2005-2009 Estimates & US Census Bureau 

 U.S. Department of Labor 

 Google.com’s Public Data 

*As of July 2011.  All other values as of August 2011 
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2.6 EXISTING LAND USE 

The land uses surrounding the I-85 at I-385 Interchange include commercial, educational, and 

residential.  Figure 2.7 shows the existing land uses surrounding the subject interchange. 
 

2.6.1 Northwest Quadrant 

The northwest quadrant of the interchange consists of commercial/retail use.  The Greenville 

Mall Shopping Center is located in this area.  Restaurants, a movie theater, and retail outlets 

are prominent in this area.  Gas stations and lodging establishments are present more toward 

the northwestern tip of the area, near Roper Mountain Road.   
 

2.6.2 Northeast Quadrant 

The northeast quadrant of the interchange contains commercial developments and consists 

mainly of office complexes and smaller businesses with some residential development and an 

educational facility. 
 

2.6.3 Southwest Quadrant 

The southwest portion of the I-85 at I-385 Interchange consists of commercial/retail 

developments.  East of Woodruff Road between I-85 and I-385, there are retail outlets, 

restaurants, grocery stores, and lodging establishments on either side of the roadway.  There is 

an office complex on the north side of Woodruff Road.  There is some residential development 

in this quadrant. 
 

2.6.4 Southeast Quadrant 

The southeastern portion of the interchange consists of commercial/retail developments along 

Woodruff Road.  There are several department stores and a Wal-Mart supercenter complex.  

Further to the east end along Woodruff Road, residential developments are more prominent.  

Industrial and office complexes are also located in this quadrant. 
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FIGURE 2.7:  EXISTING LAND USES 
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2.7 PRELIMINARY ENVIRONMENTAL CONSTRAINTS 

An Environmental Planning Document (EPD) was prepared for the proposed project during 

early project development in an effort to identify any known environmental constraints within 

the project area, and to address potential environmental impacts associated with the 

preliminary alternatives.  Data was collected utilizing various methods, including review of 

available mapping, photography, agency resources, and field review.   Specifically, the 

resources utilized during this review included but was not limited to: U.S. Geological Survey 

Topographic Mapping (Mauldin, Pelham, Taylors); aerial photography; FEMA flood maps 

(45045C0408D); National Wetland Inventory; Natural Resource Conservation Service Soil 

Survey; various federal/state hazardous material regulatory databases; South Carolina Institute 

of Archaeology and Anthropology (SCIAA); local comprehensive plans; and various local and 

State GIS databases.  The project study area was developed based upon the potential 

improvements and includes the existing I-85 at I-385 Interchange, along with the adjacent 

interchanges in each direction along I-85 and I-385. 

 

The proposed improvements are expected to have minimal impact on the natural environment, 

which includes, water quality, floodplains, farmland, and cultural resources, as much of the 

area has been previously disturbed and developed.  The project area does include potential 

jurisdictional wetlands and streams that may be impacted by the improvements.  However, 

impacts to these areas have been avoided and minimized where practicable by project design 

and location.  Figures 2.8a-b provide the locations of the potential environmental impacts. 

 

As a result of the developed nature of the study area, multiple potential hazardous waste 

material sites have been identified within the immediate vicinity of the project area.  Therefore 

the project is considered to have a moderate to high potential to impact hazardous waste 

material sites, and may require further evaluation throughout project development.   

 

The project is expected to result in long-term beneficial impacts to the human environment 

along the study area by improving the efficiency and safety of the surrounding transportation 

facilities.  However, the project would require additional right-of-way which may result in 

impacts to existing developments, including access.  In addition, the project would likely result 

in temporary travel delays and access delays during construction.    
 

 

2.7.1 Air Quality 

The project was evaluated with regard to the Clean Air Act Amendments of 1990.  These 

amendments identify six criteria pollutants (ozone, particulate matter, carbon monoxide, sulfur 

dioxide, nitrogen oxides, and lead), along with the National Ambient Air Quality Standards 

(NAAQS) for each pollutant.  The Environmental Protection Agency (EPA) designates 

geographical areas that have pollutant concentrations below the NAAQS as these pollutants 

vary, but automotive vehicles are considered a source for four (ozone, particulate matter, 

nitrogen oxides, and carbon monoxide) of the criteria pollutants.  A review of current air quality 
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data determined that the EPA has designated Greenville County ‘in attainment’ for the criteria 

pollutants, and comply with the NAAQS.[1]   

 

The proposed project is not expected to require any additional transportation control strategies 

to maintain the County's current attainment status, and the project is anticipated to be 

consistent with the State Air Quality Implementation Plan (SIP).  However, the proposed project 

will be continually evaluated throughout project development to ensure compliance with the 

most current air quality regulations and attainment status.   

 
[1]

 U.S. EPA website. http://www.epa.gov/air/oaqps/greenbk/ancl.html  (accessed June 2, 2009). 

 
 

2.8 ALTERNATIVE TRAVEL MODES 

A public transportation system called GreenLink is provided by the City of Greenville to serve 

the metro area.  Twelve fixed routes are provided throughout Greenville County.  All of the 

buses, or “trolleys”, are wheelchair accessible and are equipped with bike racks.  A 

complimentary ADA service called Greenville Area Paratransit (GAP) is also provided via 

GreenLink.  It is offered specifically for individuals that cannot use GreenLink because of their 

physical disability.  Typical destinations for GreenLink users include medical appointments, 

work, school and personal travel. 
Source: http://www.greenvillesc.gov/RideGreenlink/ 

 

                                                
 



I-85 at I-385 IMR 

Greenville County, SC 

Chapter 2 Existing Conditions  28 

FIGURE 2.8A:  LOCATION OF POTENTIAL ENVIRONMENTAL IMPACTS – I-85 AT I-385 INTERCHANGE AREA 
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FIGURE 2.8B:  LOCATION OF POTENTIAL ENVIRONMENTAL IMPACTS – I-85 SEGMENT AREA 
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3.0  FUTURE CONDITIONS 

3.1 PROPOSED LAND USE 

There are two known major planned developments that will modify the existing land use zoning 

within the study area. These are the Verdae development along Verdae Boulevard on the 

westside of I-85 between Laurens Road and Woodruff Road, and the Clemson University 

International Center for Automotive Research (CU-ICAR) development on the eastside of I-85 

between Laurens Road and Woodruff Road. These two proposed developments, together with 

other minor developments, are included in the development of the future traffic forecasts for 

the study area.  
 

3.2 FUTURE TRAFFIC VOLUMES 

Traffic projections were created to assist with determining the needed improvements.  Chapter 

2 documents the development of the traffic projections utilized in the traffic operations 

analysis. The existing year Design Hourly Volume (DHV) traffic data was projected for the years 

of 2015 and 2035 for the AM and PM peak hours for the No-Build and Alternate 4A scenarios.  

The year 2035 is twenty (20) years from the projected “opening year” of 2015 and is considered 

the “design year” traffic.  The design year traffic is also generally considered the design life of 

the improvements.  The future year 2015 and 2035 DHVs for the No-Build Alternative and 

Alternate 4A are provided in Figures 3.1 through 3.4.  The traffic flow diagrams are provided in 

Appendix B, along with the existing and proposed lane geometry for the surface streets. 
 

The future year 2015 and 2035 No-Build Average Daily Traffic (ADT) volumes on the roadway 

segments in the study area are shown in Table 3.1. 
 

TABLE 3.1:  FUTURE YEARS 2015 AND 2035 NO-BUILD AVERAGE DAILY TRAFFIC (ADT) VOLUMES 

 

2015 2035

I-85 between Laurens Rd 

and Woodruff Rd
99,800 141,500

I-85 between Woodruff Rd 

and I-385
96,100 139,000

I-85 between I-385 and 

Pelham Rd
118,200 174,700

I-385 between Butler Rd 

and Woodruff Rd
90,800 141,000

I-385 between  Woodruff 

Rd and I-85
100,700 161,500

I-385 between  I-85 and 

Roper Mountain Rd
107,200 172,500

Roadway Segment
Average Daily Traffic (ADT) volumes
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FIGURE 3.1:  NO-BUILD OPENING YEAR 2015 DESIGN HOURLY VOLUME 
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FIGURE 3.2:  ALTERNATE 4A OPENING YEAR 2015 DESIGN HOURLY VOLUME 
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FIGURE 3.3:  NO-BUILD DESIGN YEAR 2035 DESIGN HOURLY VOLUME 
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FIGURE 3.4:  ALTERNATE 4A DESIGN YEAR 2035 DESIGN HOURLY VOLUME 
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The future year 2015 and 2035 Alternate 4A Average Daily Traffic (ADT) volumes on the 

roadway segments in the study area are shown in Table 3.2. 

 

TABLE 3.2:  FUTURE YEARS 2015 AND 2035 ALTERNATE 4A AVERAGE DAILY TRAFFIC (ADT) VOLUMES 

 

 

 
 
 

4.0   CONCEPTUAL ALTERNATIVES 

The No-Build and Alternate 4A are alternatives currently under consideration for this project 

and are discussed in Sections 4.1, and 4.2, respectively.  Alternate 4A is the preferred 

alternative of the South Carolina Department of Transportation (SCDOT).  The eliminated 

alternatives and the reason for their elimination are summarized in Section 4.3. 
 

4.1 NO-BUILD ALTERNATIVE 

The No-Build Alternative makes no improvements to the I-85 at I-385 Interchange other than 

the programmed improvements of widening I-385 to six lanes, and the intersection 

improvements on Woodruff Road.  Chapter 1, Section 1.4 and Chapter 2, Section 2.1 provide a 

description of the existing conditions and the programmed improvements. 
 

4.2 ALTERNATE 4A 

Alternative 4A would provide new direct-connect ramps from I-85 southbound to I-385 

southbound and from I-385 northbound to I-85 southbound; a new C-D roadway in both 

directions along I-385 between Woodruff Road and I-85; improvement of the I-85/Woodruff 

Road interchange by replacing the bridge and modifying the I-85 northbound exit ramp; 

elimination of the I-385 north- and southbound C-D roadway between I-385 and Woodruff 

Road; and elimination of the access from I-385 northbound and southbound to I-85/Woodruff 

Road interchange.  As part of interchange enhancement, this alternative will add a third 

2015 2035

I-85 between Laurens Rd 

and Woodruff Rd
99,800 141,500

I-85 between Woodruff Rd 

and I-385
96,100 139,000

I-85 between I-385 and 

Pelham Rd
118,200 174,700

I-385 between Butler Rd 

and Woodruff Rd
90,800 141,000

I-385 between  Woodruff 

Rd and I-85
101,000 161,800

I-385 between  I-85 and 

Roper Mountain Rd
106,500 171,400

Roadway Segment
Average Daily Traffic (ADT) volumes
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through lane on I-385 NB and SB which will also provide lane continuity between the existing 

six-laning construction project to the south and the existing six-lane section to the north.  This 

alternative would also extend the I-85 ramps to the Pelham Road interchange and construct a 

two-lane exit for I-85 NB to Pelham Road to further improve and facilitate the operation of the 

interchange and proposed improvements. 

 

The design of the proposed improvements is sensitive to the significant commercial 

development in the vicinity of the I-85 at I-385 Interchange in that the design minimizes the 

need for additional Right-of-Way. 

 

Alternate 4A does not require improvements to the two adjacent interchanges on Woodruff 

Road other than the already programmed improvements on Woodruff Road. There are no 

anticipated issues with signing the proposed modifications in accordance with the guidance 

provided in the Manual on Uniform Traffic Control Devices, 2009 Edition. 
 

4.2.1 Spacing Between Ramps 

Build Alternate 4A will add a new collector-distributor roadway on I-385 between Woodruff 

Road and I-85 in both directions and remove the I-85 southbound collector-distributor roadway 

between I-385 and Woodruff Road. 

 

The spacing between interchanges within the study boundary will continue to meet the current 

AASHTO design recommendations for the following segments:  

 

• I-85 between US 276 and the I-385 at Woodruff Road collector-distributor roadway;  

• I-85 between I-385 and Pelham Road;  

• I-385 between Butler Road and the I-85 at Woodruff Road collector-distributor roadway; 

and  

• I-385 between I-85 and Roper Mountain Road.   

 

The segment of I-85 northbound between Woodruff Road and I-385 would still be considered 

not a violation as the traffic movements involving the ramps occur on the collector-distributor 

roadway instead of the freeway mainline. The I-85 southbound collector-distributor roadway 

between I-385 and Woodruff Road is removed, and the permitted movements will reassign 

onto direct-connect ramps or loop ramps.  Therefore, this segment of I-85 southbound 

between I-385 and Woodruff Road is not in violation. 

 

Currently for the No-Build Alternative, the spacing between interchanges for the I-385 segment 

between Woodruff Road and I-85 does not meet current AASHTO design recommendations. 

However, with the construction of the collector-distributor roadway between I-85 and 

Woodruff Road in both directions, traffic movements involving the ramps occur on the 

collector-distributor roadway and, therefore, the spacing between interchanges would not be 

considered a violation. 
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In summary, with the construction of Alternate 4A, the proposed spacing between interchanges 

will meet or exceed current AASHTO design recommendations within the study boundary. 
 

4.2.2 Lane Continuity and Balance 

Lane continuity and balance along I-85 and I-385 will be maintained throughout the study 

boundary with Alternate 4A. 

 

In Opening Year 2015, I-85 will continue to have three lanes in each direction throughout the 

study area.  There will be no lane drops on I-85 at the I-85 at I-385 Interchange.  I-385 will have 

three lanes in each direction throughout the study area.  There will be no lane drops on I-385 at 

the I-85 at I-385 Interchange. 

 

In Design Year 2035, I-85 will continue to have only three lanes in each direction throughout the 

study area.  There will be no lane drops on I-85 at the I-85 at I-385 Interchange.  I-385 will 

continue to have three lanes in each direction throughout the study area.  There will be no lane 

drops on I-385 at the I-85 at I-385 Interchange. 
 

4.2.3 Pedestrian and Bicyclists Accommodations 

Pedestrian and bicyclists accommodations will be unchanged from the No Build Alternative.  

Sidewalks are present on both sides along Woodruff Road in the study area.  No bicycle lanes 

are present within the study boundary along Woodruff Road. 

 

4.2.4 Sight Distance 

Adequate stopping sight distance will be maintained within the study boundary except as noted 

in Section 4.2.6. 
 

4.2.5 Access Control 

Access control will be maintained throughout the functional area of the I-85 at I-385 

Interchange. 
 

4.2.6 Design Exception Discussion 

Build Alternate 4A will require several design exceptions due to matching and/or retaining 

existing facilities in an effort to construct the project within the programmed funding.  All 

design exceptions were taken into account during the analysis process.  The design exceptions 

are as follows: 

 

• I-85 – The design for the I-85 mainline alignment contains ten (10) and eleven (11) 

vertical curves in the northbound and southbound directions, respectively, that do not 

meet stopping sight distance requirements for the design speed of 70 mph.  The curve 

data are summarized in Tables 4.1 and 4.2.  The existing I-85 alignment also exceeds the 

desired maximum longitudinal grade of 4% for 420 feet in the northbound direction and 

for 250 feet in the southbound direction. The existing inside shoulder along I-85 is 4’9” 
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wide, which does not meet the design standard of 10 feet.  These design exceptions 

result from matching the existing vertical and horizontal alignment.  Any remedies 

would involve substantial redesign and reconstruction. 

TABLE 4.1:  ALTERNATE 4A - I-85 NORTHBOUND MAINLINE DESIGN EXCEPTIONS 

 
 

TABLE 4.2:  ALTERNATE 4A - I-85 SOUTHBOUND MAINLINE DESIGN EXCEPTIONS 

 
 

• I-385 – The design for the I-385 mainline alignment contains three (3) and four (4) 

curves in the northbound and southbound directions, respectively, that do not meet 

stopping sight distance requirements for the design speed of 65 mph.  The curve data 

are summarized in Tables 4.3 and 4.4.  The vertical alignment exceeds the desired 

longitudinal grade of 4% for 930 feet in the northbound direction and for 920 feet in the 

southbound direction.  These design exceptions result from matching the existing 

vertical alignment, and are required to allow existing bridges to be retained. 

 

 

 

VPI Sta. Type
Grade In 

(%)

Grade 

Out (%)

Length 

(ft)
K-value

Design 

Speed
VPI Sta. Type

Grade In 

(%)

Grade 

Out (%)

Length 

(ft)
K-value

Design 

Speed

258+25.00 Crest 0.79 -0.25 250 240.38 69.4 258+25.00 Crest 0.80 -0.27 250 233.64 68.7

261+60.00 Crest -0.25 -0.88 100 158.73 60.9 261+60.00 Crest -0.27 -0.90 100 158.73 60.9

305+50.00 Crest -1.23 -2.67 300 208.33 66.4 305+25.00 Crest -1.20 -2.54 300 223.88 67.9

320+50.00 Sag -4.35 -3.65 100 142.86 61.6 320+50.00 Sag -4.37 -3.78 100 169.49 67.6

327+25.00 Sag -3.19 2.99 675 109.22 53.5 327+50.00 Sag -3.14 3.39 720 110.26 53.8

340+50.00 Crest 2.84 1.70 100 87.72 50.6 340+50.00 Crest 2.80 1.70 100 90.91 51.2

342+50.00 Crest 1.70 1.00 100 142.86 58.9 342+50.00 Crest 1.70 1.04 100 151.52 60.1

345+00.00 Crest 1.00 -1.04 350 171.57 62.5 345+00.00 Crest 1.04 -1.04 350 168.27 62.1

349+00.00 Crest -1.36 -2.28 100 108.70 54.1 349+00.00 Crest -1.36 -2.28 100 108.70 54.1

420+45.00 Sag 0.44 1.18 100 135.14 64.8 420+45.00 Sag 0.44 1.18 100 135.14 64.8

Existing Vertical Curves (From SCDOT File No. 23.996)Proposed Vertical Curves

I-85 Northbound

VPI Sta. Type
Grade In 

(%)

Grade 

Out (%)

Length 

(ft)
K-value

Design 

Speed
VPI Sta. Type

Grade In 

(%)

Grade 

Out (%)

Length 

(ft)
K-value

Design 

Speed

303+50.00 Crest -1.07 -1.58 100 196.08 65.3 303+50.00 Crest -1.06 -1.54 100 208.33 66.4

306+00.00 Crest -1.58 -2.88 300 230.77 68.5 306+00.00 Crest -1.54 -2.90 300 220.59 67.6

324+00.00 Sag -3.67 -2.31 150 110.29 53.8 324+00.00 Sag -3.65 -2.40 150 120.00 56.2

327+50.00 Sag -2.31 2.53 525 108.47 53.3 327+50.00 Sag -2.40 2.66 525 103.75 51.8

330+50.00 Sag 2.53 3.24 75 105.63 52.5 330+50.00 Sag 2.66 3.26 75 125.00 57.4

340+00.00 Crest 3.12 1.95 200 170.94 62.4 340+00.00 Crest 3.12 2.00 200 178.57 63.2

342+00.00 Crest 1.95 1.14 150 185.19 64.1 342+00.00 Crest 2.00 1.12 150 170.45 62.3

344+00.00 Crest 1.14 0.00 200 175.44 62.9 344+00.00 Crest 1.12 0.00 200 178.57 63.2

346+00.00 Crest 0.00 -0.95 200 210.53 66.6 346+00.00 Crest 0.00 -0.95 200 210.53 66.6

374+50.00 Crest -1.21 -1.78 100 175.44 62.9 374+50.00 Crest -1.16 -1.77 100 163.93 61.5

387+75.00 Sag -1.09 -0.24 150 176.47 69.1 387+75.00 Sag -1.10 -0.22 150 170.45 67.8

I-85 Southbound

Proposed Vertical Curves Existing Vertical Curves (From SCDOT File No. 23.996)
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TABLE 4.3:  ALTERNATE 4A - I-385 NORTHBOUND MAINLINE DESIGN EXCEPTIONS 

 
 

TABLE 4.4:  ALTERNATE 4A - I-385 SOUTHBOUND MAINLINE DESIGN EXCEPTIONS 

 
 

• I-385 Northbound Collector-Distributor Roadway – The proposed grade exceeds the 

desired maximum longitudinal grade of 4% for 1,420 feet.  This grade is required in 

order to utilize the existing Woodruff Road underpass and obtain minimum vertical 

clearance over the railroad track at Garlington Road.  The travel lanes will also be locally 

reduced to 11 feet with 2 feet wide inside shoulders and 6 feet wide outside shoulders 

in order to fit within the modified end span of the existing Woodruff Road underpass 

bridge.  Resolution of these design exceptions would require replacing the Woodruff 

Road overpass over I-385 and raising the vertical alignment of Woodruff Road in this 

area. 

 

• I-385 Southbound Collector-Distributor Roadway – The proposed grade exceeds the 

desired maximum longitudinal grade of 4% for 980 feet.  This grade is required in order 

to utilize the existing Woodruff Road underpass and obtain minimum vertical clearance 

over the railroad track at Garlington Road.  The travel lanes will also be locally reduced 

to 11 feet with 2 feet wide inside shoulders and 6 feet wide outside shoulders in order 

to fit within the modified end span of the existing Woodruff Road underpass bridge.  

Resolution of these design exceptions would require replacing the Woodruff Road 

overpass over I-385 and raising the vertical alignment of Woodruff Road in this area. 

 

• I-85 Southbound to I-385 Northbound Ramp – The design for this ramp contains a 

grade which exceeds the maximum grade of 5% for 1,000 feet in order to match the 

adjacent I-85 southbound to I-385 southbound ramp grade. 

 

• I-85 Southbound to I-385 Southbound Ramp – The design for this ramp contains a 

grade which exceeds the maximum grade of 5% for 2,550 feet in order to reach the 

fourth level of the interchange and obtain minimum vertical clearance over the I-385 

southbound to I-85 southbound ramp.  Addressing this design exception would require 

VPI Sta. Type
Grade In 

(%)

Grade 

Out (%)

Length 

(ft)
K-value

Design 

Speed
VPI Sta. Type

Grade In 

(%)

Grade 

Out (%)

Length 

(ft)
K-value

Design 

Speed

360+70.00 Sag 0.37 4.97 570 123.91 57.1 301+25.00 Sag 0.50 5.00 500 111.11 54.0

375+65.00 Crest 4.97 -1.67 1100 165.66 61.7 316+91.20 Crest 5.00 -2.51 1150 153.13 60.3

385+30.00 Sag -1.67 3.91 700 125.45 57.5 325+51.8 Sag -2.51 4.00 571.2 87.74 47.6

I-385 Northbound

Proposed Vertical Curves Existing Vertical Curves (From SCDOT File No. 23.673)

VPI Sta. Type
Grade In 

(%)

Grade 

Out (%)

Length 

(ft)
K-value

Design 

Speed
VPI Sta. Type

Grade In 

(%)

Grade 

Out (%)

Length 

(ft)
K-value

Design 

Speed

361+00.00 Sag 0.52 5.04 685 151.55 63.6 301+25.00 Sag 0.50 5.00 500 111.11 54.0

375+70.00 Crest 5.04 -1.64 1040 155.69 60.6 316+91.20 Crest 5.00 -2.51 1150 153.13 60.3

385+30.00 Sag -1.64 3.81 800 146.79 62.5 325+51.8 Sag -2.51 4.00 571.2 87.74 47.6

405+90.00 Sag -3.36 1.86 700 134.10 59.6 345+53.4 Sag -4.00 1.00 556.8 111.36 54.0

I-385 Southbound

Proposed Vertical Curves Existing Vertical Curves (From SCDOT File No. 23.673)
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extending the ramp an additional 5,000 feet to tie into I-85.  The design for this ramp 

does not meet the design standards for stopping sight distance at the desired design 

speed of 50 mph within the bridge area.  Correction of this issue would require further 

violation of the maximum grade requirement or realignment of the ramp to feature a 

larger horizontal curve.  This would result in additional impacts to surrounding 

businesses and require acquisition of additional right-of-way. 

 

• I-385 Southbound to I-85 Northbound Ramp – The design for this ramp does not meet 

the design standards for stopping sight distance at the desired design speed of 50 mph 

within the bridge area.  Several vertical alignment constraints contribute to this issue.  

Prior to reaching the bridge, minimum vertical clearance is required under the I-385 

northbound to I-85 southbound ramp.  After crossing the bridge, minimum vertical 

clearance is required under the existing I-385 bridges over I-85.  These two restrictions, 

combined with achieving minimum vertical clearance on the bridge over I-85, do not 

allow for manipulation of the vertical alignment to provide greater sight distance. 

 

• I-385 Northbound to I-85 Southbound Ramp – The design for this ramp contains a 

grade which exceeds the maximum grade of 5% for 500 feet in order to descend from 

the third level of the interchange and to tie into I-85 prior to the Woodruff Road 

overpass.  Reduction of this grade to meet the maximum would push the merge point 

with I-85 further south.  This would force the I-85 southbound to Woodruff Road ramp 

further out, impacting additional properties, and would require replacing the existing 

Woodruff Road bridge over I-85.  The design for this ramp does not meet the design 

standards for stopping sight distance at the desired design speed of 50 mph within the 

bridge area.  Correction of this issue would require flattening the crest vertical curve on 

this bridge.  This would result in raising the bridge for the I-85 southbound to I-385 

southbound ramp (fourth level of the interchange).  Raising that bridge would further 

violate the maximum grade of 5% on that ramp.  The issue could also be corrected by 

utilizing a larger horizontal curve on this ramp.  This would result in additional impacts 

to surrounding businesses and require acquisition of additional right-of-way. 

 

• I-385 Southbound Collector-Distributor to Woodruff Road Ramp – The design for this 

ramp contains a grade which exceeds the maximum grade of 5% for 350 feet in order to 

obtain minimum vertical clearance over the Garlington Road railroad and then tie into 

the existing Woodruff Road ramp terminus.  The final vertical curve for this alignment 

does not meet the design speed of 40 mph.  This curve is within 120 feet of the 

intersection with Woodruff Road. 

 

• Woodruff Road to I-385 Southbound Collector-Distributor Ramp – The design for this 

ramp contains a grade which exceeds the maximum grade of 5% for 300 feet in order to 

make the grade from the existing terminus on Woodruff Road to the merge point with 

the I-385 southbound collector-distributor roadway.  Reduction of this grade to meet 

the maximum would force the merge point with the collector-distributor roadway 

further south and result in additional impacts to adjacent properties. 
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4.2.7 Estimated Cost 

The estimated construction cost of Build Alternate 4A is approximately $238 million.  The 

estimated cost includes costs associated with Right-of-Way acquisition and utility relocation.  

The cost estimate calculations are provided in Appendix C. 
 

4.3 ALTERNATIVES PREVIOUSLY CONSIDERED BUT ELIMINATED 

In addition to the No-Build Alternative and Build Alternative 4A, other Build Alternatives were 

considered for this project.  The other Build Alternatives included improvements to the I-85 at I-

385 Interchange as well as modifications to adjacent interchanges. However, these other Build 

Alternatives were determined to not be feasible.  These Build Alternatives either did not meet 

the Purpose and Need of the project or were eliminated due to public comments, 

environmental impacts, or costs.  Therefore, they were either not carried forward in this 

document, or they were modified and/or merged to develop the Build Alternative documented 

in this report. 

 

 

5.0  TRAFFIC ANALYSIS 

5.1 METHODOLOGY 

The traffic operational analyses in this study were based upon the methodology contained in 

the Highway Capacity Manual.  The analysis was developed with Highway Capacity Software 

(HCS) Version 6.1 and Synchro, Version 7.  HCS was utilized for the freeway, ramp junction, and 

weave area analyses and Synchro 7 was utilized for the signalized and unsignalized intersection 

analyses.  The output of the Synchro analyses is provided in Appendices D and E, and the HCS 

analysis is provided in Appendices F to H. 

 

Level of Service (LOS) is a quality measure describing operational conditions within a traffic 

stream, generally in terms of such service measures as speed and travel time, freedom to 

maneuver, traffic interruptions, and comfort and convenience.  LOS range from A to F, with LOS 

A representing the best operating conditions and LOS F representing the worst operating 

conditions.  Each LOS represents a range of operating conditions and the driver’s perception to 

those conditions.  Table 5.1 provides a description for each of the LOS criteria. 
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TABLE 5.1:  LEVELS OF SERVICE DESCRIPTION 

LOS Description 

A 

Free flow operations.  Vehicles are almost completely unimpeded in their ability to 

maneuver with the traffic stream.  The general level of physical and psychological 

comfort provided to the driver is high. 

B 

Reasonable free flow operations.  The ability to maneuver within the traffic stream is 

only slightly restricted and the general level of physical and psychological comfort 

provided to the driver remains high. 

C 

Flow with speeds at or near free flow speeds.  Freedom to maneuver within the traffic 

stream is noticeably restricted and lane changes require more vigilance on the part of the 

driver.  The driver notices an increase in tension. 

D 

Speeds decline with increasing traffic.  Freedom to maneuver within the traffic system 

stream is more noticeably limited.  The driver experiences reduced physical and 

psychological comfort levels. 

E 

At lower boundary, the facility is at capacity.  Operations are volatile because there are 

virtually no gaps in the traffic stream.  There is little room to maneuver.  The driver 

experiences poor levels of physical and psychological comfort. 

F 

Breakdowns in traffic flow.  The number of vehicles entering the highway section exceeds 

the capacity or ability of the highway to accommodate that number of vehicles.  There is 

little room to maneuver.  The driver experiences poor levels of physical and psychological 

comfort. 

 

The LOS analysis included the following: 

• Along I-85 and I-385: 

o Basic freeway segments, 

o Ramp merge and diverge segments, and 

o Weave areas 

 

• Along Laurens Road, Woodruff Road, Butler Road, Roper Mountain Road and Pelham 

Road: 

o Signalized intersection analysis; and 

o Unsignalized intersection analysis. 

 

A basic freeway segment can be characterized by three performance measures: density in 

passenger cars per mile per lane (pc/mi/ln), space mean speed in miles per hour (mi/h), and the 

ratio of demand flow rate to capacity (v/c).  Each of these measures is an indication of how well 

traffic is being accommodated by the basic freeway segment. Since speed is constant through a 

broad range of flows and the v/c ratio is not directly discernible to road users (except at 

capacity), the service measure for basic freeway segments is density.  Table 5.2 shows the 

criteria. 
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TABLE 5.2:  HCM LOS CRITERIA FOR BASIC FREEWAY SEGMENTS 

LOS 
Density 

(pc/mi/ln) 

A <11 

B >11-18 

C >18-26 

D >26-35 

E >35-45 

F 
Demand exceeds capacity 

>45 

 

 

Merge/diverge segment LOS is defined in terms of density for all cases of stable operation (LOS 

A-E).  LOS F exists when the freeway demand exceeds the capacity of the upstream (diverges) 

or downstream (merges) freeway segment, or where the off-ramp demand exceeds the off-

ramp capacity.  Table 5.3 shows the criteria. 
 

TABLE 5.3:  HCM LOS CRITERIA FOR RAMP MERGE AND DIVERGE SEGMENTS 

LOS 
Density 

(pc/mi/ln) 
Comments 

A <10 Unrestricted operations 

B >10-20 Merging and diverging maneuvers noticeable to drivers 

C >20-28 Influence area speeds begin to decline 

D >28-35 Influence area turbulence becomes intrusive 

E >35 Turbulence felt by virtually all drivers 

F Demand exceeds capacity Ramp and freeway queues form 

 

 

The LOS in a weaving segment, as in all freeway analysis, is related to the density in the 

segment.  Table 5.4 provides the LOS criteria for weaving segments on freeways, collector-

distributor (C-D) roadways, and multilane highways.  This methodology was developed for 

freeway weaving segments, although an isolated C-D roadway was included in its development.  

 

TABLE 5.4:  HCM LOS CRITERIA FOR WEAVING SEGMENTS 

LOS 

Density (pc/mi/ln) 

Freeway Weaving Segments 
Weaving Segments on Multilane 

Highways or C-D Roadways 

A 0-10 0-12 

B >10-20 >12-24 

C >20-28 >24-32 

D >28-35 >32-36 

E >35 >36 

F Demand exceeds capacity Demand exceeds capacity 
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All of the unsignalized intersections in the study area are two-way stop-controlled (TWSC) 

intersections.  The primary typical configuration is a four-leg intersection, where one street, the 

major street, is uncontrolled, while the other street, the minor street, is controlled by stop 

signs.  The other typical configuration is a three-leg intersection, where the single minor-street 

approach is controlled by a stop sign. 

 

LOS for a TWSC intersection is determined by the computed or measured control delay.  For 

motor vehicles, LOS is determined for each minor-street movement (or shared movement) as 

well as major-street left turn movements by using criteria given in Table 5.5.  LOS is not defined 

for the intersection as a whole or for major-street approaches for the following reasons: 

• Major-street through vehicles are assumed to experience zero delay; 

• The disproportionate number of major-street through vehicles at a typical TWSC 

intersection skews the weighted average of all movements, resulting in a very low 

overall average delay for all vehicles; and 

• The resulting low delay can mask important LOS deficiencies for minor movements. 
 

TABLE 5.5:  HCM LOS CRITERIA FOR UNSIGNALIZED TWSC INTERSECTIONS 

Control Delay 

(s/vehicle) 
LOS 

0-10 A 

>10-15 B 

>15-25 C 

>25-35 D 

>35-50 E 

>50 F 

 

 

LOS for a signalized intersection can be characterized for the entire intersection, each 

intersection approach, and each lane group.  Control delay alone is used to characterize LOS for 

the entire intersection or an approach.  Delay quantifies the increase in travel time due to 

traffic signal control. The volume-to-capacity ratio quantifies the degree to which a phase’s 

capacity is utilized by a lane group.  Table 5.6 shows the LOS criteria for a signalized 

intersection. 
 

TABLE 5.6:  HCM LOS CRITERIA FOR SIGNALIZED INTERSECTIONS  

Control Delay 

(s/vehicle) 
LOS 

<10 A 

>10-20 B 

>20-35 C 

>35-55 D 

>55-80 E 

>80 F 
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The results of the traffic operational analysis are summarized in Sections 5.2 through 5.6, 

Figures 5.1 through 5.5, and Tables 5.7 through 5.30.  The intersection capacity analysis and 

HCS analysis printouts are included in Appendices D through H.  During the analysis, it was 

observed that travel lanes in addition to the existing six lanes for I-85 and programmed six lanes 

for I-385 would be required along I-385 and I-85 to accommodate the projected traffic volumes 

for the 2035 design year.  Without the additional travel lanes, many of the freeway segments 

along I-85 and along I-385 are expected to operate at LOS F prior to the 2035 design year.  The 

systematic widening of I-85 and I-385 beyond the programmed lanes is outside the scope of 

recommended improvements proposed in this report.  
 

5.2 EXISTING 

5.2.1 Freeway, Ramp, and Weaving Segment Analysis 

As seen in Figure 5.1, Tables 5.7, 5.8a-b and 5.9, several of the freeway segments, ramp 

diverge/merge junctions and weave areas are currently operating at LOS E or F during at least 

one of the AM and PM peak hours. As indicated, some ramps are shown to operate at Levels of 

Service F although the density, or capacity, is shown to be for Levels of Service E or better. This 

results from the ramp-freeway junction area of influence having high traffic volumes while the 

ramp itself will have lower operating volumes.  
 

5.2.2 Intersection Analysis 

As seen in Tables 5.10a-c, the majority of the study intersections are currently operating at 

overall Levels of Service D or better during at least one of the study peak hours. 
 

5.3 NO-BUILD ALTERNATIVE 

5.3.1 Freeway, Ramp, and Weaving Segment Analysis 

As seen in Figure 5.2, Tables 5.11, 5.12a-b and 5.13 for the opening year, many more of the 

freeway segments, ramp diverge/merge junctions and weave areas are expected to operate 

with LOS E or F during at least one of the AM and PM peak hours. As indicated, some ramps are 

shown to operate at Levels of Service F although the density, or capacity, is shown to be for 

Levels of Service E or better. This results from the ramp-freeway junction area of influence 

having high traffic volumes while the ramp itself will be operating acceptably. 

 

As seen in Figure 5.4, Tables 5.19, 5.20a-b and 5.21 for the design year, nearly all of the freeway 

segments, ramp diverge/merge junctions and weave areas are expected to operate at LOS F 

during at least one of the AM and PM peak hours. As indicated, some ramps are shown to 

operate at Levels of Service F although the density, or capacity, is shown to be for Levels of 

Service E or better. 
 

5.3.2 Intersection Analysis 

As seen in Tables 5.14a-c for the opening year, most of the study intersections are expected to 

continue to operate at LOS D or better during at least one of the peak hours. 
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As seen in Tables 5.22a-c for the design year, nearly all of the study intersections are expected 

to operate at LOS F during at least one of the peak hours. 
 

5.4 ALTERNATE 4A 

5.4.1 Freeway, Ramp, and Weaving Segment Analysis 

As seen in Figure 5.3 and Tables 5.15, 5.16a-b, and 5.17 for opening year, nearly all of the 

freeway segments, ramp merge/diverge junctions and weave areas are expected to operate at 

LOS D or better during at least one of the peak hours. In and around the I-85 at I-385 

Interchange, the following are expected to operate at LOS E or F during at least one of the peak 

hours: 

 

• I-85 northbound mainline between I-85 and Pelham Road; 

• I-85 southbound mainline between I-85 and Laurens Road; 

• I-385 northbound mainline between Butler Road and Woodruff Road; 

• I-385 southbound mainline between Roper Mountain Road and I-85; 

• I-385 southbound mainline between Woodruff Road and Butler Road; and 

• I-85 southbound on-ramp merge from Woodruff Road. 

    

These freeway and ramp merge/diverge junctions are expected to operate at LOS E or F due to 

insufficient capacity on the freeway mainline.   

 

Similarly, some of the ramp merge/diverge junctions at the adjacent interchanges are expected 

to operate at LOS E or F during one or both peak hours. However, these areas operate with the 

same LOS as in the respective No-Build Alternative condition and, therefore, do not worsen due 

to the construction of Alternate 4A.   

 

As seen in Figure 5.5 and Tables 5.23, 5.24a-b, and 5.25 for the design year, seven more 

freeway segments, ramp merge/diverge junctions and weave areas are expected to operate at 

LOS F during at least one of the peak hours when compared to the opening year as follows: 

 

• I-385 northbound mainline between I-85 southbound on-ramp and I-85 northbound on-

ramp;   

• I-385 northbound on-ramp merge from I-85 southbound; 

• I-385 northbound on-ramp merge from I-85 northbound; 

• I-385 southbound mainline between I-85 off-ramps and C-D off-ramp; 

• I-385 southbound off-ramp diverge to I-85;  

• I-385 southbound off-ramp diverge to Woodruff Road C-D; and 

• I-85 northbound C-D weave area between Woodruff Road and I-385. 

    

These freeway, ramp merge/diverge junctions, and weave areas are expected to operate at LOS 

F due to insufficient capacity on the freeway mainline.  This is considered to be acceptable for 

this interchange improvement since additional mainline widening is beyond the scope of the 
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project to address. Also, the I-85 northbound weave area is expected to operate at LOS F, as 

this area is not being improved due to geometric and right-of-way constraints. 

 

It should be noted that the I-85 northbound mainline between I-385 and Pelham Road worsens 

to LOS F by the design year.  Additional analysis performed for the segment shows that this 

change from LOS E to F occurs in year 2034, just one year before the design year. As a 6 lane 

section, I-85 in the No-Build scenario fails Northbound by 2020 (except for the section between 

Woodruff and I-385), and Southbound by 2025. 

 

Again, some of the ramp merge/diverge junctions at the adjacent interchanges are expected to 

operate at LOS F during at least one of the peak hours. However, these areas operate with the 

same LOS as in the respective No-Build Alternative condition and, therefore, do not worsen due 

to the construction of Alternate 4A.   
 

5.4.2 Intersection Analysis 

As seen in Tables 5.18a-c for the opening year, most of the study intersections are expected to 

continue to operate at LOS D or better during at least one of the peak hours. 

 

As seen in Tables 5.26a-c for the design year, nearly all of the study intersections are expected 

to operate at LOS F during at least one of the peak hours. 

 

Traffic operations along the surface streets would not be impacted with the proposed I-85 at 

I385 Interchange modifications as the study intersections are expected to continue to operate 

with the same LOS as under the respective No-Build condition.  

 

5.5 TRAFFIC ANALYSIS SUMMARY 

As shown in the summary tables: Tables 5.27, 5.28a-b, 5.29 for freeway segments, ramp 

merge/diverge junctions and weave areas, respectively; and Tables 5.30a-c for surface street 

intersections, the Build Alternate 4A does not have an adverse impact to traffic operations 

along I-85, I-385 and the surface streets when compared to the No Build Alternative. 
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FIGURE 5.1:  EXISTING YEAR 2010 LOS 
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FIGURE 5.2:  NO-BUILD OPENING YEAR 2015 LOS 
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FIGURE 5.3:  ALTERNATE 4A OPENING YEAR 2015 LOS 
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TABLE 5.7:  EXISTING YEAR 2010 FREEWAY SEGMENT ANALYSIS  

 
 

TABLE 5.8A:  EXISTING YEAR 2010 RAMP MERGE AND DIVERGE ANALYSIS – I-85/I-385 INTERCHANGE 

 

 
 

 

 

 

 

 

 

 

 

LOS
Density 

(pc/mi/ln)
LOS

Density 

(pc/mi/ln)

NB D 26.9 C 25.3

SB D 29.3 E 44.3

NB B 16.1 B 14.5

SB B 16.7 C 23.5

NB D 31.1 F >45.0

SB E 36.0 E 43.5

NB F >45.0 F >45.0

SB C 24.1 F >45.0

NB D 31.0 D 34.6

SB C 23.4 E 35.6

NB C 22.4 C 24.7

SB B 16.7 D 31.4

I-385 between I-85 and

Roper Mountain Rd

PM Peak Hour

I-85 between Laurens Rd and

Woodruff Rd

I-85 between Woodruff Rd and

I-385

I-385 between Woodruff Rd and

I-85

I-85 between I-385 and

Pelham Rd

Freeway Section

AM Peak Hour

Direction

I-385 between Butler Rd and

Woodruff Rd

LOS
Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)

I-85 NB off-ramp to I-385/ Woodruff Rd Diverge D 31.5 D 30.2

I-85 NB on-ramp from Woodruff Rd Merge B 17.7 C 23.5

I-85 NB on-ramp from I-385 Merge C 28.0 F* 38.6

I-85 SB off-ramp to I-385/ Woodruff Rd Diverge F* 37.4 F* 38.0

I-85 SB on-ramp from I-385/ Woodruff Rd Merge C 25.9 D 31.7

I-385 NB off-ramp to I-85 NB Diverge E 39.3 E 44.1

I-385 NB off-ramp to I-85 SB/ Woodruff Rd Diverge D 29.8 D 33.7

I-385 NB on-ramp from I-85/ Woodruff Rd Merge F* 14.7 F* 18.7

I-385 SB off-ramp to I-85/ Woodruff Rd Diverge A <10.0 A <10.0

I-385 SB on-ramp from I-85 SB Merge C 23.6 F* 35.3

I-385 SB on-ramp from I-85 NB/ Woodruff Rd Merge D 29.5 F* 44.6

Merge/

Diverge

AM Peak Hour PM Peak Hour

Freeway Ramp

                                     * - LOS is F for ramp-freeway junction
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TABLE 5.8B:  EXISTING YEAR 2010 RAMP MERGE AND DIVERGE ANALYSIS – OTHER INTERCHANGES 

 

 
 

TABLE 5.9:  EXISTING YEAR 2010 WEAVE SEGMENT ANALYSIS 

 
 

 

 

 

 

 

 

 

 

 

 

 

LOS
Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)

I-85 NB on-ramp from Laurens Rd EB Merge E 40.6 D 30.4

I-85 NB on-ramp from Laurens Rd WB Merge E 39.1 C 24.9

I-85 SB off-ramp to Laurens Rd WB Diverge C 27.4 D 34.1

I-85 SB off-ramp to Laurens Rd EB Diverge E 51.9 F 61.8

I-85 NB off-ramp to Pelham Rd Diverge F* 32.0 F* 38.3

I-85 SB on-ramp from Pelham Rd WB Merge C 23.8 D 29.3

I-85 SB on-ramp from Pelham Rd EB Merge D 29.6 D 32.1

I-385 NB on-ramp from Butler Rd Merge F* 34.4 F* 39.6

I-385 SB off-ramp to Butler Rd Diverge B 18.0 F* 41.5

I-385 NB off-ramp to Woodruff Rd Diverge F* 30.8 F* 36.5

I-385 NB on-ramp from Woodruff Rd Merge F* 37.9 F* 42.3

I-385 SB off-ramp to Woodruff Rd Diverge C 27.2 E 45.3

I-385 SB on-ramp from Woodruff Rd Merge B 16.6 F* 37.7

I-385 NB off-ramp to Roper Mountain Rd Diverge A <10.0 A <10.0

I-385 NB on-ramp from Roper Mountain Rd Merge B 15.3 C 23.3

I-385 SB off-ramp to Roper Mountain Rd Diverge B 16.6 C 26.3

I-385 SB on-ramp from Roper Mountain Rd Merge B 19.9 F* 48.4

Freeway Ramp
Merge/

Diverge

AM Peak Hour PM Peak Hour

                                     * - LOS is F for ramp-freeway junction

LOS
Density 

(pc/mi/ln)
LOS

Density 

(pc/mi/ln)

NB B 13.5 C 23.4

SB C 27.4 C 26.6

NB E 35.8 F >50.0

SB C 25.8 F >50.0

Direction

AM Peak Hour PM Peak Hour

I-85 C-D between Woodruff Rd and

I-385

I-385 between Woodruff Rd and

I-85

Weave Section
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TABLE 5.10A:  EXISTING YEAR 2010 INTERSECTION ANALYSIS – WOODRUFF ROAD 

 
 

TABLE 5.10B:  EXISTING YEAR 2010 INTERSECTION ANALYSIS – LAURENS AND PELHAM ROADS 

 
 

 

 

 

 

 

 

 

 

 

# Name LOS
Delay

(sec)
v/c LOS

Delay

(sec)
v/c

1 Woodruff Rd at Roper Mountain Rd Signal Overall C 34.0 0.87 C 29.2 0.66

2 Woodruff Rd at Ketron Ct Signal Overall A 5.2 0.25 B 11.7 0.47

3 Woodruff Rd at Green Heron Rd Signal Overall A 2.7 0.26 A 5.8 0.43

4 Woodruff Rd at Woodruff Industrial Ln Signal Overall A 8.6 0.34 C 30.8 0.83

5 I-85 SB ramps at Woodruff Rd Signal Overall B 14.3 0.62 D 36.5 0.98

6 I-85 NB ramps at Woodruff Rd Signal Overall C 22.9 0.64 F 103.0 0.69

7 Woodruff Rd at Carolina Point Pkwy Signal Overall B 10.5 0.40 A 6.1 0.69

8 Woodruff Rd at Market Point Dr Signal Overall B 18.1 0.56 C 26.8 0.78

9 Woodruff Rd at Garlington Rd Signal Overall D 36.9 0.89 D 53.3 0.94

10 I-385 SB ramps at Woodruff Rd Signal Overall C 21.8 0.75 C 24.3 0.82

11 I-385 NB ramps at Woodruff Rd Signal Overall D 40.7 0.96 D 39.4 0.96

12 Woodruff Rd at commercial drwy Signal Overall A 9.4 0.56 B 19.9 0.72

13 Woodruff Rd at Smith Hines Rd Signal Overall A 5.2 0.49 B 10.9 0.60

14 Woodruff Rd at Walmart dr Signal Overall F 122.1 1.26 E 67.9 1.19

15 Woodruff Rd at Verdin Rd Signal Overall E 59.0 1.05 D 50.3 1.00

16 Woodruff Rd at Butler Rd Signal Overall B 18.8 0.82 F 129.0 1.66

17 Woodruff Rd at Bell Rd Signal Overall C 21.9 1.00 B 14.1 0.96

18 Woodruff Rd at SC 14 Signal Overall E 73.7 1.06 C 32.5 0.89

Intersection

Control Movement

AM Peak Hour PM Peak Hour

# Name LOS
Delay

(sec)
v/c LOS

Delay

(sec)
v/c

19 Laurens Rd at Verdae Blvd Signal Overall C 23.8 0.52 C 22.8 0.58

20 Laurens Rd at Duvall Dr Signal Overall B 13.0 0.75 C 30.4 1.13

WB LR F >50.0 >2.00 F >50.0 >2.00

SBL C 21.9 0.26 C 15.8 0.10

EB LR F >50.0 >2.00 F >50.0 >2.00

NBL E 41.4 0.76 C 17.4 0.38

23 Laurens Rd at Millennium Blvd Signal Overall B 19.8 0.66 B 18.3 0.76

24 Pelham Rd at The Parkway/I-85 SB on-ramp Signal Overall D 35.9 0.98 C 24.2 0.73

25 I-85 SB ramps at Pelham Rd Signal Overall C 34.7 0.88 C 22.4 0.71

26 I-85 NB ramps at Pelham Rd Signal Overall D 44.1 1.04 C 24.6 0.71

27 Pelham Rd at Garlington Rd Signal Overall D 53.7 1.08 C 26.3 0.83

21 Laurens Rd at Frontage Rd
Stop

Control

22 Laurens Rd at St Josephs Dr
Stop

Control

AM Peak Hour PM Peak Hour

Control Movement

Intersection
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TABLE 5.10C:  EXISTING YEAR 2010 INTERSECTION ANALYSIS – BUTLER AND ROPER MOUNTAIN ROADS 

 
 

TABLE 5.11:  NO-BUILD OPENING YEAR 2015 FREEWAY SEGMENT ANALYSIS  

 
 

 

 

 

 

 

# Name LOS
Delay

(sec)
v/c LOS

Delay

(sec)
v/c

28 Butler Rd at Forsythia Dr Signal Overall B 11.4 0.51 B 11.6 0.55

EB LR B 13.4 0.01 C 15.9 0.07

NBL A 9.6 0.01 B 10.3 0.00

30 I-385 SB ramps at Butler Rd Signal Overall C 32.8 0.86 C 28.0 0.79

31 I-385 NB ramps at Butler Rd Signal Overall C 20.3 0.68 B 12.8 0.54

WB LR F >50.0 1.63 F >50.0 1.40

SBL B 13.3 0.08 B 11.0 0.09

NBL B 14.1 0.20 B 14.3 0.04

SBL A 1.0 0.03 A 0.1 0.00

EB LT F >50.0 0.06 F >50.0 0.09

EBR B 14.6 0.03 D 29.7 0.58

WB LT F >50.0 1.26 F >50.0 1.62

WBR B 11.4 0.02 B 12.9 0.01

34 Roper Mountain Rd at Independence Blvd Signal Overall C 30.4 0.83 D 40.8 0.84

35 I-385 NB ramps at Roper Mountain Rd Signal Overall C 23.2 0.75 C 20.9 0.74

36 I-385 SB ramps at Roper Mountain Rd Signal Overall B 15.2 0.81 E 71.4 1.25

37 Roper Mountain Rd at Congaree Rd Signal Overall B 15.8 0.59 D 38.4 0.81

Movement

AM Peak Hour PM Peak Hour

29 Butler Rd at Rothwell Dr
Stop

Control

Intersection

Control

32 Butler Rd at New Commerce Ct
Stop

Control

33 Butler Rd at Brookfield Pkwy
Stop

Control

LOS
Density 

(pc/mi/ln)
LOS

Density 

(pc/mi/ln)

NB D 30.5 D 28.3

SB D 33.7 F >45.0

NB B 17.9 B 16.0

SB C 18.6 C 25.8

NB E 38.0 F >45.0

SB F >45.0 F >45.0

NB D 32.6 E 38.1

SB C 19.2 E 39.0

NB E 36.3 E 42.4

SB D 27.4 F >45.0

NB D 26.2 D 28.9

SB C 19.5 E 37.0

AM Peak Hour PM Peak Hour

I-85 between Laurens Rd and

Woodruff Rd

I-85 between Woodruff Rd and

I-385

I-85 between I-385 and

Pelham Rd

Freeway Section

I-385 between Butler Rd and

Woodruff Rd

I-385 between Woodruff Rd and

I-85

I-385 between I-85 and

Roper Mountain Rd

Direction
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TABLE 5.12A:  NO-BUILD OPENING YEAR 2015 RAMP MERGE AND DIVERGE ANALYSIS – I-85/I-385 

INTERCHANGE 

 

 
 

TABLE 5.12B:  NO-BUILD OPENING YEAR 2015 RAMP MERGE AND DIVERGE ANALYSIS – OTHER INTERCHANGES 

 

 
 

 

 

 

LOS
Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)

I-85 NB off-ramp to I-385/ Woodruff Rd Diverge F* 34.4 F* 33.1

I-85 NB on-ramp from Woodruff Rd Merge B 19.9 D 34.1

I-85 NB on-ramp from I-385 Merge D 33.1 F* 44.4

I-85 SB off-ramp to I-385/ Woodruff Rd Diverge F* 42.4 F* 41.8

I-85 SB on-ramp from I-385/ Woodruff Rd Merge D 29.0 D 34.9

I-385 NB off-ramp to I-85 NB Diverge E 46.1 E 51.5

I-385 NB off-ramp to I-85 SB/ Woodruff Rd Diverge C 22.9 C 25.0

I-385 NB on-ramp from I-85/ Woodruff Rd Merge A <10.0 B 12.2

I-385 SB off-ramp to I-85/ Woodruff Rd Diverge A <10.0 A <10.0

I-385 SB on-ramp from I-85 SB Merge C 21.0 C 27.4

I-385 SB on-ramp from I-85 NB/ Woodruff Rd Merge D 34.6 F* 49.5

Freeway Ramp
Merge/

 Diverge

AM Peak Hour PM Peak Hour

                                     * - LOS is F for ramp-freeway junction

LOS
Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)

I-85 NB on-ramp from Laurens Rd EB Merge E 43.6 D 34.5

I-85 NB on-ramp from Laurens Rd WB Merge D 28.6 C 27.5

I-85 SB off-ramp to Laurens Rd WB Diverge D 30.0 F* 40.2

I-85 SB off-ramp to Laurens Rd EB Diverge E 57.6 F 68.1

I-85 NB off-ramp to Pelham Rd Diverge F* 35.4 F* 45.2

I-85 SB on-ramp from Pelham Rd WB Merge C 27.5 D 32.9

I-85 SB on-ramp from Pelham Rd EB Merge F* 34.5 F* 36.5

I-385 NB on-ramp from Butler Rd Merge C 27.0 D 30.9

I-385 SB off-ramp to Butler Rd Diverge B 15.6 D 28.9

I-385 NB off-ramp to Woodruff Rd Diverge C 21.1 C 24.0

I-385 NB on-ramp from Woodruff Rd Merge E 38.5 E 43.3

I-385 SB off-ramp to Woodruff Rd Diverge D 33.4 F 53.9

I-385 SB on-ramp from Woodruff Rd Merge B 12.0 D 28.0

I-385 NB off-ramp to Roper Mountain Rd Diverge A <10.0 A <10.0

I-385 NB on-ramp from Roper Mountain Rd Merge B 18.6 D 28.9

I-385 SB off-ramp to Roper Mountain Rd Diverge B 19.8 D 29.8

I-385 SB on-ramp from Roper Mountain Rd Merge C 25.1 F 57.4

Freeway Ramp
Merge/

 Diverge

AM Peak Hour PM Peak Hour

                                     * - LOS is F for ramp-freeway junction
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TABLE 5.13:  NO-BUILD OPENING YEAR 2015 WEAVE SEGMENT ANALYSIS 

 
 

TABLE 5.14A:  NO-BUILD OPENING YEAR 2015 INTERSECTION ANALYSIS – WOODRUFF ROAD 

 
 

TABLE 5.14B:  NO-BUILD OPENING YEAR 2015 INTERSECTION ANALYSIS – LAURENS AND PELHAM ROADS 

 

LOS
Density 

(pc/mi/ln)
LOS

Density 

(pc/mi/ln)

NB B 15.7 C 27.4

SB D 30.9 D 29.8

NB D 30.5 F >50.0

SB C 22.5 E 36.2

Direction

AM Peak Hour

I-385 between Woodruff Rd and

I-85

I-85 C-D between Woodruff Rd and

I-385

Weave Section

PM Peak Hour

# Name LOS
Delay

(sec)
v/c LOS

Delay

(sec)
v/c

1 Woodruff Rd at Roper Mountain Rd Signal Overall E 59.6 1.02 C 34.8 0.91

2 Woodruff Rd at Ketron Ct Signal Overall A 3.9 0.33 B 10.7 0.71

3 Woodruff Rd at Green Heron Rd Signal Overall A 1.9 0.33 A 5.5 0.55

4 Woodruff Rd at Woodruff Industrial Ln Signal Overall A 8.1 0.38 D 48.9 0.96

5 I-85 SB ramps at Woodruff Rd Signal Overall B 18.5 0.71 E 63.3 1.14

6 I-85 NB ramps at Woodruff Rd Signal Overall C 26.8 0.48 F 84.7 0.72

7 Woodruff Rd at Carolina Point Pkwy Signal Overall A 4.8 0.56 A 9.4 0.81

8 Woodruff Rd at Market Point Dr Signal Overall B 11.2 0.69 D 48.9 1.00

9 Woodruff Rd at Garlington Rd Signal Overall C 29.0 0.78 D 43.1 0.99

10 I-385 SB ramps at Woodruff Rd Signal Overall C 20.1 0.75 C 27.4 0.84

11 I-385 NB ramps at Woodruff Rd Signal Overall E 60.9 1.05 E 59.2 1.08

12 Woodruff Rd at commercial drwy Signal Overall B 15.5 0.78 C 31.7 0.83

13 Woodruff Rd at Smith Hines Rd Signal Overall A 6.6 0.60 B 13.7 0.74

14 Woodruff Rd at Walmart dr Signal Overall F 160.4 1.36 F 100.4 1.30

15 Woodruff Rd at Verdin Rd Signal Overall F 87.3 1.16 E 66.6 1.31

16 Woodruff Rd at Butler Rd Signal Overall C 21.0 0.89 F 190.0 1.92

17 Woodruff Rd at Bell Rd Signal Overall D 51.7 1.12 D 39.9 1.08

18 Woodruff Rd at SC 14 Signal Overall F 102.2 1.22 D 41.0 0.97

Intersection

Control Movement

AM Peak Hour PM Peak Hour

# Name LOS
Delay

(sec)
v/c LOS

Delay

(sec)
v/c

19 Laurens Rd at Verdae Blvd Signal Overall B 19.9 0.65 C 22.0 0.69

20 Laurens Rd at Duvall Dr Signal Overall B 13.7 0.92 C 21.4 0.96

WB LR F >50.0 >2.00 F >50.0 >2.00

SBL D 28.3 0.35 C 17.8 0.13

EB LR F >50.0 >2.00 F >50.0 >2.00

NBL F >50.0 0.96 D 29.9 0.49

23 Laurens Rd at Millennium Blvd Signal Overall C 28.2 0.78 C 24.7 0.88

24 Pelham Rd at The Parkway/I-85 SB on-ramp Signal Overall D 53.7 1.09 C 23.6 0.82

25 I-85 SB ramps at Pelham Rd Signal Overall D 43.9 0.98 C 23.3 0.80

26 I-85 NB ramps at Pelham Rd Signal Overall E 63.5 1.16 C 22.9 0.79

27 Pelham Rd at Garlington Rd Signal Overall F 93.9 1.21 C 31.0 0.90

Intersection

Control

Stop

Control
21 Laurens Rd at Frontage Rd

Movement

AM Peak Hour PM Peak Hour

Stop

Control
22 Laurens Rd at St Josephs Dr
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TABLE 5.14C:  NO-BUILD OPENING YEAR 2015 INTERSECTION ANALYSIS – BUTLER AND ROPER MOUNTAIN 

ROADS 

 
 

TABLE 5.15:  ALTERNATE 4A OPENING YEAR 2015 FREEWAY SEGMENT ANALYSIS  

 
 

 

 

 

 

 

# Name LOS
Delay

(sec)
v/c LOS

Delay

(sec)
v/c

28 Butler Rd at Forsythia Dr Signal Overall A 7.6 0.50 A 5.4 0.42

EB LR B 14.7 0.02 C 17.9 0.09

NBL B 10.1 0.01 B 10.9 0.00

30 I-385 SB ramps at Butler Rd Signal Overall D 47.6 0.97 C 33.0 0.90

31 I-385 NB ramps at Butler Rd Signal Overall C 22.2 0.85 B 14.4 0.65

WB LR F >50.0 >2.00 F >50.0 >2.00

SBL B 15.0 0.10 B 11.8 0.11

NBL C 16.2 0.25 C 16.1 0.05

SBL A 1.4 0.04 A 0.1 0.00

EB LT F >50.0 0.12 F >50.0 0.14

EBR C 15.9 0.04 E 45.2 0.73

WB LT F >50.0 >2.00 F >50.0 >2.00

WBR B 11.4 0.02 B 12.6 0.01

34 Roper Mountain Rd at Independence Blvd Signal Overall D 45.3 0.99 E 62.5 0.99

35 I-385 NB ramps at Roper Mountain Rd Signal Overall C 25.1 0.93 C 25.1 0.85

36 I-385 SB ramps at Roper Mountain Rd Signal Overall C 24.2 0.94 F 122.4 1.52

37 Roper Mountain Rd at Congaree Rd Signal Overall B 17.4 0.76 D 45.7 0.94

Intersection AM Peak Hour PM Peak Hour

Control Movement

Stop

Control
33 Butler Rd at Brookfield Pkwy

Butler Rd at Rothwell Dr
Stop

Control
29

Stop

Control
Butler Rd at New Commerce Ct32

LOS
Density 

(pc/mi/ln)
LOS

Density 

(pc/mi/ln)

NB D 30.5 D 28.3

SB D 33.7 F >45.0

NB B 17.9 B 16.0

SB C 18.6 C 25.8

NB D 26.3 E 35.8

SB D 29.5 D 32.8

NB D 32.6 E 38.1

SB C 19.2 E 39.0

NB C 20.7 C 24.6

SB B 14.1 D 29.2

NB C 21.0 C 23.1

SB C 19.4 E 36.1

I-85 between I-385 and

Pelham Rd

I-385 between Butler Rd and

Woodruff Rd

I-385 between Woodruff Rd and

I-85

I-385 between I-85 and

Roper Mountain Rd

Freeway Section Direction

AM Peak Hour PM Peak Hour

I-85 between Laurens Rd and

Woodruff Rd

I-85 between Woodruff Rd and

I-385
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TABLE 5.16A:  ALTERNATE 4A OPENING YEAR 2015 RAMP MERGE AND DIVERGE ANALYSIS – I-85/I-385 

INTERCHANGE 

 

 
 

TABLE 5.16B:  ALTERNATE 4A OPENING YEAR 2015 RAMP MERGE AND DIVERGE ANALYSIS – OTHER 

INTERCHANGES 

 
 

LOS
Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)

I-85 NB off-ramp to I-385/ Woodruff Rd D 29.1 C 27.8

I-85 NB on-ramp from Woodruff Rd A <10.0 B 10.2

up fwy C 20.5 C 24.9

up ramp B 15.8 C 22.0

dn fwy C 21.0 D 27.1

up fwy C 23.4 C 25.5

dn fwy C 18.6 C 25.8

dn ramp C 22.3 C 18.2

I-85 SB on-ramp from I-385 Merge Merge B 15.0 C 20.6

I-85 SB on-ramp from Woodruff Rd Merge Merge C 26.0 F* 35.4

up fwy C 19.6 C 22.3

dn fwy B 13.5 B 18.0

dn ramp C 19.1 C 19.1

I-385 NB on-ramp from Woodruff Rd B 19.4 B 18.7

I-385 NB on-ramp from I-85 SB B 15.1 C 20.4

I-385 NB on-ramp from I-85 NB/ Woodruff Rd B 17.8 B 18.1

I-385 SB off-ramp to I-85 A <10.0 B 14.1

I-385 SB off-ramp to Woodruff Rd B 19.5 D 32.4

up fwy A 10.2 C 22.8

up ramp A <10.0 B 14.9

dn fwy B 11.5 C 22.6

Freeway Ramp

AM Peak Hour PM Peak Hour

I-85 NB on-ramp from I-385**

Diverge

Merge/ Diverge

Diverge

Merge

Merge

I-85 SB off-ramp to I-385/ Woodruff Rd** Diverge

Merge

I-385 NB off-ramp to I-85/ Woodruff Rd**

Merge

Merge

Merge

Diverge

Diverge

I-385 SB on-ramp from I-85/ Woodruff Rd**

                                     * - LOS is F for ramp-freeway junction

      ** - analyzed as freeway segment: up - upstream, dn - downstream, fwy - freeway, ramp - ramp

LOS
Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)

I-85 NB on-ramp from Laurens Rd EB E 43.6 D 34.5

I-85 NB on-ramp from Laurens Rd WB D 28.6 C 27.5

I-85 SB off-ramp to Laurens Rd WB D 30.0 F* 40.2

I-85 SB off-ramp to Laurens Rd EB E 57.6 F 68.1

I-85 NB off-ramp to Pelham Rd F* 27.5 F* 37.3

I-85 SB on-ramp from Pelham Rd WB C 27.5 D 32.9

I-85 SB on-ramp from Pelham Rd EB F* 34.5 F* 36.5

I-385 NB on-ramp from Butler Rd C 27.0 D 30.9

I-385 SB off-ramp to Butler Rd B 15.6 D 28.9

I-385 NB off-ramp to Roper Mountain Rd A <10.0 A <10.0

I-385 NB on-ramp from Roper Mountain Rd B 18.4 C 27.5

I-385 SB off-ramp to Roper Mountain Rd B 19.8 D 30.0

I-385 SB on-ramp from Roper Mountain Rd C 24.8 F 56.2Merge

Diverge

Diverge

Diverge

Diverge

Merge

Merge/ Diverge

Merge

Merge

Freeway Ramp

AM Peak Hour PM Peak Hour

Diverge

Merge

Merge

Merge

Diverge

                                     * - LOS is F for ramp-freeway junction
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TABLE 5.17:  ALTERNATE 4A OPENING YEAR 2015 WEAVE SEGMENT ANALYSIS 

 
 

TABLE 5.18A:  ALTERNATE 4A OPENING YEAR 2015 INTERSECTION ANALYSIS – WOODRUFF ROAD 

 
 

TABLE 5.18B:  ALTERNATE 4A OPENING YEAR 2015 INTERSECTION ANALYSIS – LAURENS AND PELHAM ROADS 

 

LOS
Density 

(pc/mi/ln)
LOS

Density 

(pc/mi/ln)

NB B 18.6 D 35.9

SB n/a n/a n/a n/a

NB C 25.5 C 25.8

SB B 23.0 C 26.4

Weave Section Direction

AM Peak Hour PM Peak Hour

I-85 C-D between Woodruff Rd and

I-385

I-385 C-D between Woodruff Rd and

I-85

# Name LOS
Delay

(sec)
v/c LOS

Delay

(sec)
v/c

1 Roper Mountain Rd at Woodruff Rd Signal Overall E 60.1 1.26 D 36.3 0.83

2 Woodruff Rd at Ketron Ct Signal Overall A 5.7 0.33 B 15.9 0.65

3 Woodruff Rd at Green Heron Rd Signal Overall A 3.0 0.32 A 5.7 0.54

4 Woodruff Rd at Woodruff Industrial Ln Signal Overall B 12.1 0.37 D 49.1 0.91

5 I-85 SB ramps at Woodruff Rd Signal Overall C 20.2 0.71 D 50.0 1.08

6 I-85 NB ramps at Woodruff Rd Signal Overall C 29.7 0.48 F 108.3 0.72

7 Woodruff Rd at Carolina Point Pkwy Signal Overall A 5.1 0.56 B 12.3 0.83

8 Woodruff Rd at Market Point Dr Signal Overall B 11.6 0.68 D 53.0 1.03

9 Woodruff Rd at Garlington Rd Signal Overall C 30.4 0.77 D 47.8 0.95

10 I-385 SB ramps at Woodruff Rd Signal Overall C 20.7 0.74 C 27.4 0.88

11 I-385 NB ramps at Woodruff Rd Signal Overall E 67.0 1.03 E 70.3 1.13

12 Woodruff Rd at commercial drwy Signal Overall B 14.1 0.75 C 31.5 0.82

13 Woodruff Rd at Smith Hines Rd Signal Overall A 7.5 0.60 B 13.7 0.73

14 Woodruff Rd at Walmart dr Signal Overall F 152.5 1.35 F 98.4 1.28

15 Woodruff Rd at Verdin Rd Signal Overall F 88.7 1.14 E 68.5 1.46

16 Woodruff Rd at Butler Rd Signal Overall C 21.4 0.89 F 187.9 1.88

17 Woodruff Rd at Bell Rd Signal Overall D 52.0 1.12 D 36.9 1.07

18 Woodruff Rd at SC 14 Signal Overall F 101.0 1.20 D 48.6 0.96

Intersection

Control

AM Peak Hour PM Peak Hour

Movement

# Name LOS
Delay

(sec)
v/c LOS

Delay

(sec)
v/c

19 Laurens Rd at Verdae Blvd Signal Overall B 19.9 0.65 C 22.0 0.69

20 Laurens Rd at Duvall Dr Signal Overall B 13.7 0.92 C 21.4 0.96

WB LR F >50.0 >2.00 F >50.0 >2.00

SBL D 28.3 0.35 C 17.8 0.13

EB LR F >50.0 >2.00 F >50.0 >2.00

NBL F >50.0 0.96 D 29.9 0.49

23 Laurens Rd at Millennium Blvd Signal Overall C 22.5 0.86 C 23.3 0.77

24 Pelham Rd at The Parkway/I-85 SB on-ramp Signal Overall D 53.7 1.09 C 23.6 0.82

25 I-85 SB ramps at Pelham Rd Signal Overall D 43.9 0.98 C 23.3 0.80

26 I-85 NB ramps at Pelham Rd Signal Overall E 63.5 1.16 C 22.9 0.79

27 Pelham Rd at Garlington Rd Signal Overall F 93.9 1.21 C 31.0 0.90

21 Laurens Rd at Frontage Rd
Stop

Control

Intersection

Control Movement

AM Peak Hour PM Peak Hour

22 Laurens Rd at St Josephs Dr
Stop

Control
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TABLE 5.18C:  ALTERNATE 4A OPENING YEAR 2015 INTERSECTION ANALYSIS – BUTLER AND ROPER MOUNTAIN 

ROADS 

 
 

TABLE 5.19:  NO-BUILD DESIGN YEAR 2035 FREEWAY SEGMENT ANALYSIS 
 

 
 

 

 

 

 

# Name LOS
Delay

(sec)
v/c LOS

Delay

(sec)
v/c

28 Butler Rd at Forsythia Dr Signal Overall A 6.5 0.46 A 5.4 0.42

EB LR B 14.7 0.02 C 17.9 0.09

NBL B 10.1 0.01 B 10.9 0.00

30 I-385 SB ramps at Butler Rd Signal Overall D 47.1 0.95 C 33.2 0.90

31 I-385 NB ramps at Butler Rd Signal Overall C 24.8 0.83 B 14.7 0.66

WB LR F >50.0 >2.00 F >50.0 >2.00

SBL C 15.1 0.10 B 11.8 0.11

NBL C 16.2 0.25 C 16.1 0.05

SBL A 1.4 0.04 A 0.1 0.00

EB LT F >50.0 0.12 F >50.0 0.14

EBR C 15.9 0.04 E 45.2 0.73

WB LT F >50.0 >2.00 F >50.0 >2.00

WBR B 11.6 0.02 B 11.9 0.01

34 Roper Mountain Rd at Independence Blvd Signal Overall D 49.3 1.02 E 62.6 0.99

35 I-385 NB ramps at Roper Mountain Rd Signal Overall C 25.7 0.97 C 25.2 0.85

36 I-385 SB ramps at Roper Mountain Rd Signal Overall C 27.5 1.01 F 119.7 1.52

37 Roper Mountain Rd at Congaree Rd Signal Overall B 17.1 0.79 D 47.7 0.92

32 Butler Rd at New Commerce Ct
Stop

Control

Intersection

Control

AM Peak Hour PM Peak Hour

29 Butler Rd at Rothwell Dr
Stop

Control

Movement

33 Butler Rd at Brookfield Pkwy
Stop

Control

LOS
Density 

(pc/mi/ln)
LOS

Density 

(pc/mi/ln)

NB F >45.0 F >45.0

SB F >45.0 F >45.0

NB C 25.2 C 21.9

SB D 26.6 E 37.8

NB F >45.0 F >45.0

SB F >45.0 F >45.0

NB F >45.0 F >45.0

SB D 31.7 F >45.0

NB F >45.0 F >45.0

SB F >45.0 F >45.0

NB F >45.0 F >45.0

SB D 31.0 F >45.0

Direction

I-85 between Laurens Rd and

Woodruff Rd

I-85 between I-385 and

Pelham Rd

AM Peak Hour PM Peak Hour

Freeway Section

I-385 between I-85 and

Roper Mountain Rd

I-85 between Woodruff Rd and

I-385

I-385 between Woodruff Rd and

I-85

I-385 between Butler Rd and

Woodruff Rd
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TABLE 5.20A:  NO-BUILD DESIGN YEAR 2035 RAMP MERGE AND DIVERGE ANALYSIS – I-85/I-385 

INTERCHANGE 

 

 
 

TABLE 5.20B:  NO-BUILD DESIGN YEAR 2035 RAMP MERGE AND DIVERGE ANALYSIS – OTHER INTERCHANGES 

 

 
 
 

 
 

LOS
Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)

I-85 NB off-ramp to I-385/ Woodruff Rd Diverge F* 44.6 F* 43.6

I-85 NB on-ramp from Woodruff Rd Merge D 28.2 E 38.3

I-85 NB on-ramp from I-385 Merge F 52.7 F 66.4

I-85 SB off-ramp to I-385/ Woodruff Rd Diverge F 67.9 F 70.4

I-85 SB on-ramp from I-385/ Woodruff Rd Merge F* 40.6 F* 47.2

I-385 NB off-ramp to I-85 NB Diverge F 73.4 F 81.0

I-385 NB off-ramp to I-85 SB/ Woodruff Rd Diverge D 32.5 F* 38.8

I-385 NB on-ramp from I-85/ Woodruff Rd Merge F* 28.8 F* 32.5

I-385 SB off-ramp to I-85/ Woodruff Rd Diverge A <10.0 F* 23.0

I-385 SB on-ramp from I-85 SB Merge D 34.3 F* 46.3

I-385 SB on-ramp from I-85 NB/ Woodruff Rd Merge F 55.1 F 83.1

PM Peak Hour

Freeway Ramp
Merge/ 

Diverge

AM Peak Hour

                                     * - LOS is F for ramp-freeway junction

LOS
Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)

I-85 NB on-ramp from Laurens Rd EB Merge F 63.0 E 51.8

I-85 NB on-ramp from Laurens Rd WB Merge F* 40.5 F* 37.1

I-85 SB off-ramp to Laurens Rd WB Diverge F* 46.4 F 64.9

I-85 SB off-ramp to Laurens Rd EB Diverge F 57.1 F 69.9

I-85 NB off-ramp to Pelham Rd Diverge F 57.3 F 76.8

I-85 SB on-ramp from Pelham Rd WB Merge F* 46.0 F 52.1

I-85 SB on-ramp from Pelham Rd EB Merge F 57.6 F 60.1

I-385 NB on-ramp from Butler Rd Merge F* 42.0 F* 49.5

I-385 SB off-ramp to Butler Rd Diverge C 25.9 F 54.2

I-385 NB off-ramp to Woodruff Rd Diverge F* 38.8 F* 47.8

I-385 NB on-ramp from Woodruff Rd Merge F 68.5 F 75.4

I-385 SB off-ramp to Woodruff Rd Diverge F 56.8 F 88.2

I-385 SB on-ramp from Woodruff Rd Merge C 22.3 F* 49.1

I-385 NB off-ramp to Roper Mountain Rd Diverge A <10.0 F* 3.9

I-385 NB on-ramp from Roper Mountain Rd Merge F* 29.8 F 51.8

I-385 SB off-ramp to Roper Mountain Rd Diverge D 30.8 F 59.6

I-385 SB on-ramp from Roper Mountain Rd Merge E 48.5 F 90.3

Freeway Ramp
Merge/ 

Diverge

AM Peak Hour PM Peak Hour

                                     * - LOS is F for ramp-freeway junction
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TABLE 5.21:  NO-BUILD DESIGN YEAR 2035 WEAVE SEGMENT ANALYSIS 

 
 

TABLE 5.22A:  NO-BUILD DESIGN YEAR 2035 INTERSECTION ANALYSIS – WOODRUFF ROAD 

 
 

TABLE 5.22B:  NO-BUILD DESIGN YEAR 2035 INTERSECTION ANALYSIS – LAURENS AND PELHAM ROADS 

 
 

LOS
Density 

(pc/mi/ln)
LOS

Density 

(pc/mi/ln)

NB D 32.1 F >50.0

SB F >50.0 F >50.0

NB F >50.0 F >50.0

SB F >50.0 F >50.0

I-385 between Woodruff Rd and

I-85

Weave Section Direction

AM Peak Hour PM Peak Hour

I-85 C-D between Woodruff Rd and

I-385

# Name LOS
Delay

(sec)
v/c LOS

Delay

(sec)
v/c

1 Roper Mountain Rd at Woodruff Rd Signal Overall F >200.0 >2.00 F 114.1 1.24

2 Woodruff Rd at Ketron Ct Signal Overall A 6.7 0.52 E 79.0 1.55

3 Woodruff Rd at Green Heron Rd Signal Overall A 4.1 0.49 B 16.3 0.95

4 Woodruff Rd at Woodruff Industrial Ln Signal Overall B 13.7 0.59 F >200.0 1.63

5 I-85 SB ramps at Woodruff Rd Signal Overall D 45.0 1.01 F >200.0 1.80

6 I-85 NB ramps at Woodruff Rd Signal Overall E 62.1 0.82 F 109.1 1.32

7 Woodruff Rd at Carolina Point Pkwy Signal Overall B 19.3 1.43 F 101.9 1.31

8 Woodruff Rd at Market Point Dr Signal Overall E 56.9 1.14 F >200.0 1.79

9 Woodruff Rd at Garlington Rd Signal Overall E 57.4 1.11 F 180.2 1.51

10 I-385 SB ramps at Woodruff Rd Signal Overall D 43.0 1.01 F 124.6 1.28

11 I-385 NB ramps at Woodruff Rd Signal Overall F 176.5 1.60 F 181.8 1.78

12 Woodruff Rd at commercial drwy Signal Overall C 20.0 0.88 F 112.3 1.25

13 Woodruff Rd at Smith Hines Rd Signal Overall C 30.3 1.34 D 54.8 1.40

14 Woodruff Rd at Walmart dr Signal Overall F >200.0 1.93 F >200.0 1.87

15 Woodruff Rd at Verdin Rd Signal Overall F >200.0 1.65 F >200.0 >2.00

16 Woodruff Rd at Butler Rd Signal Overall F 121.6 1.44 F >200.0 >2.00

17 Woodruff Rd at Bell Rd Signal Overall F >200.0 1.62 F 199.0 1.85

18 Woodruff Rd at SC 14 Signal Overall F >200.0 1.76 F 157.1 1.41

Intersection

Control Movement

AM Peak Hour PM Peak Hour

# Name LOS
Delay

(sec)
v/c LOS

Delay

(sec)
v/c

19 Laurens Rd at Verdae Blvd Signal Overall C 25.1 0.69 C 30.7 0.84

20 Laurens Rd at Duvall Dr Signal Overall C 25.1 1.01 E 58.3 1.52

WB LR F >50.0 >2.00 F >50.0 >2.00

SBL F >50.0 >2.00 F >50.0 0.42

EB LR F >50.0 >2.00 F >50.0 >2.00

NBL F >50.0 >2.00 F >50.0 1.36

23 Laurens Rd at Millennium Blvd Signal Overall D 45.3 0.94 D 40.6 1.02

24 Pelham Rd at The Parkway/I-85 SB on-ramp Signal Overall F 145.8 1.45 F 84.1 1.25

25 I-85 SB ramps at Pelham Rd Signal Overall F 184.4 1.39 F 83.1 1.26

26 I-85 NB ramps at Pelham Rd Signal Overall F 166.6 1.54 E 71.1 1.18

27 Pelham Rd at Garlington Rd Signal Overall F >200.0 1.62 F 106.2 1.23

PM Peak Hour

Movement

AM Peak Hour

22 Laurens Rd at St Josephs Dr
Stop

Control

Intersection

Control

21 Laurens Rd at Frontage Rd
Stop

Control
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TABLE 5.22C:  NO-BUILD DESIGN YEAR 2035 INTERSECTION ANALYSIS – BUTLER AND ROPER MOUNTAIN ROADS 

 
 

TABLE 5.23:  ALTERNATE 4A DESIGN YEAR 2035 FREEWAY SEGMENT ANALYSIS  

 
 

 

 

 

 

 

# Name LOS
Delay

(sec)
v/c LOS

Delay

(sec)
v/c

28 Butler Rd at Forsythia Dr Signal Overall A 9.4 0.67 A 8.8 0.63

EB LR C 19.4 0.04 D 31.3 0.23

NBL B 12.4 0.01 B 14.5 0.01

30 I-385 SB ramps at Butler Rd Signal Overall F 134.8 1.30 F 116.4 1.20

31 I-385 NB ramps at Butler Rd Signal Overall F 82.4 1.18 E 58.4 1.08

WB LR F >50.0 >2.00 F >50.0 >2.00

SBL D 33.9 0.31 C 17.7 0.24

NBL E 40.0 0.61 D 28.3 0.14

SBL A 8.3 0.12 A 0.4 0.01

EB LT F >50.0 >2.00 F >50.0 1.89

EBR C 23.4 0.10 F >50.0 1.78

WB LT F >50.0 >2.00 F >50.0 >2.00

WBR B 10.9 0.03 B 13.4 0.02

34 Roper Mountain Rd at Independence Blvd Signal Overall F 162.5 1.68 F >200.0 1.67

35 I-385 NB ramps at Roper Mountain Rd Signal Overall F 124.0 1.41 F 138.9 1.38

36 I-385 SB ramps at Roper Mountain Rd Signal Overall F 97.3 1.39 F >200.0 >2.00

37 Roper Mountain Rd at Congaree Rd Signal Overall E 67.0 1.28 F 131.0 1.61

Movement

AM Peak Hour PM Peak Hour

29 Butler Rd at Rothwell Dr
Stop

Control

Intersection

Control

32 Butler Rd at New Commerce Ct
Stop

Control

33 Butler Rd at Brookfield Pkwy
Stop

Control

LOS
Density 

(pc/mi/ln)
LOS

Density 

(pc/mi/ln)

NB F >45.0 F >45.0

SB F >45.0 F >45.0

NB C 25.2 C 21.9

SB D 26.6 E 37.8

NB F >45.0 F >45.0

SB F >45.0 F >45.0

NB F >45.0 F >45.0

SB D 31.7 F >45.0

NB D 33.0 E 41.8

SB C 22.5 F >45.0

NB D 33.3 E 37.4

SB D 30.8 F >45.0

I-385 between Woodruff Rd and

I-85

I-385 between I-85 and

Roper Mountain Rd

AM Peak Hour PM Peak Hour

I-85 between Laurens Rd and

Woodruff Rd

I-85 between Woodruff Rd and

I-385

I-85 between I-385 and

Pelham Rd

I-385 between Butler Rd and

Woodruff Rd

Freeway Section Direction



I-85 at I-385 IMR 

Greenville County, SC 

Chapter 5 Traffic Analysis  66 

TABLE 5.24A:  ALTERNATE 4A DESIGN YEAR 2035 RAMP MERGE AND DIVERGE ANALYSIS – I-85/I-385 

INTERCHANGE 

 

 
 

TABLE 5.24B:  ALTERNATE 4A DESIGN YEAR 2035 RAMP MERGE AND DIVERGE ANALYSIS – OTHER 

INTERCHANGES 

 
 

LOS
Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)

I-85 NB off-ramp to I-385/ Woodruff Rd F* 42.4 F* 40.8

I-85 NB on-ramp from Woodruff Rd B 11.4 C 21.6

up fwy D 29.8 E 39.7

up ramp C 25.5 D 32.2

dn fwy D 32.7 F* 47.6

up fwy E 39.3 E 41.3

dn fwy D 26.6 E 37.8

dn ramp E 36.6 D 28.6

I-85 SB on-ramp from I-385 Merge Merge F* 26.3 F* 32.4

I-85 SB on-ramp from Woodruff Rd Merge Merge F* 39.2 F 55.6

up fwy D 30.1 D 34.0

dn fwy C 22.5 D 29.7

dn ramp D 27.7 D 26.9

I-385 NB on-ramp from Woodruff Rd D 28.3 C 26.0

I-385 NB on-ramp from I-85 SB F* 31.2 F* 38.6

I-385 NB on-ramp from I-85 NB/ Woodruff Rd F* 30.1 F* 30.8

I-385 SB off-ramp to I-85 B 12.0 F* 34.7

I-385 SB off-ramp to Woodruff Rd C 27.3 F* 47.2

up fwy B 16.5 E 37.9

up ramp B 15.3 C 20.9

dn fwy C 19.1 D 35.0

Merge/ Diverge

Diverge

Merge

I-85 NB on-ramp from I-385** Merge

I-85 SB off-ramp to I-385/ Woodruff Rd** Diverge

I-385 NB off-ramp to I-85/ Woodruff Rd** Diverge

Merge

Merge

Merge

Diverge

Diverge

I-385 SB on-ramp from I-85/ Woodruff Rd** Merge

AM Peak Hour PM Peak Hour

Freeway Ramp

                                     * - LOS is F for ramp-freeway junction

      ** - analyzed as freeway segment: up - upstream, dn - downstream, fwy - freeway, ramp - ramp

LOS
Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)

I-85 NB on-ramp from Laurens Rd EB F 63.0 E 51.8

I-85 NB on-ramp from Laurens Rd WB F* 40.5 F* 37.1

I-85 SB off-ramp to Laurens Rd WB F* 46.4 F 64.9

I-85 SB off-ramp to Laurens Rd EB F 57.1 F 69.9

I-85 NB off-ramp to Pelham Rd F* 49.4 F 68.9

I-85 SB on-ramp from Pelham Rd WB F* 46.0 F 52.1

I-85 SB on-ramp from Pelham Rd EB F 57.6 F 60.1

I-385 NB on-ramp from Butler Rd F* 42.0 F* 49.5

I-385 SB off-ramp to Butler Rd C 25.9 F 54.2

I-385 NB off-ramp to Roper Mountain Rd A <10.0 A <10.0

I-385 NB on-ramp from Roper Mountain Rd F* 29.8 F 51.8

I-385 SB off-ramp to Roper Mountain Rd D 30.9 F 59.6

I-385 SB on-ramp from Roper Mountain Rd F* 48.2 F 88.7

Diverge

Merge

Merge/ 

Diverge

Merge

Merge

Diverge

Merge

Merge

Merge

Diverge

Diverge

Diverge

AM Peak Hour PM Peak Hour

Freeway Ramp

Merge

Diverge

                                     * - LOS is F for ramp-freeway junction
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TABLE 5.25:  ALTERNATE 4A DESIGN YEAR 2035 WEAVE SEGMENT ANALYSIS 

 
 

TABLE 5.26A:  ALTERNATE 4A DESIGN YEAR 2035 INTERSECTION ANALYSIS – WOODRUFF ROAD 

 
 

TABLE 5.26B:  ALTERNATE 4A DESIGN YEAR 2035 INTERSECTION ANALYSIS – LAURENS AND PELHAM ROADS 

 

LOS
Density 

(pc/mi/ln)
LOS

Density 

(pc/mi/ln)

NB D 32.1 F >50.0

SB n/a n/a n/a n/a

NB E 39.3 E 36.5

SB E 42.8 E 49.8

PM Peak Hour

I-85 C-D between Woodruff Rd and

I-385

I-385 C-D between Woodruff Rd and

I-85

Weave Section Direction

AM Peak Hour

# Name LOS
Delay

(sec)
v/c LOS

Delay

(sec)
v/c

1 Roper Mountain Rd at Woodruff Rd Signal Overall F >200.0 >2.00 F 139.3 1.26

2 Woodruff Rd at Ketron Ct Signal Overall A 7.5 0.53 F 89.1 >2.00

3 Woodruff Rd at Green Heron Rd Signal Overall A 4.0 0.48 B 14.3 0.90

4 Woodruff Rd at Woodruff Industrial Ln Signal Overall B 16.0 0.57 F >200.0 1.63

5 I-85 SB ramps at Woodruff Rd Signal Overall D 46.1 1.01 F >200.0 1.73

6 I-85 NB ramps at Woodruff Rd Signal Overall E 64.6 0.82 F 112.2 1.33

7 Woodruff Rd at Carolina Point Pkwy Signal Overall C 21.1 1.45 F 118.7 1.36

8 Woodruff Rd at Market Point Dr Signal Overall E 56.5 1.15 F >200.0 1.86

9 Woodruff Rd at Garlington Rd Signal Overall E 58.4 1.12 F >200.0 1.59

10 I-385 SB ramps at Woodruff Rd Signal Overall D 42.5 1.01 F 128.5 1.29

11 I-385 NB ramps at Woodruff Rd Signal Overall F 178.7 1.63 F >200.0 1.87

12 Woodruff Rd at commercial drwy Signal Overall C 26.8 0.88 F 112.3 1.25

13 Woodruff Rd at Smith Hines Rd Signal Overall C 32.2 1.34 D 54.8 1.40

14 Woodruff Rd at Walmart dr Signal Overall F >200.0 1.78 F >200.0 1.87

15 Woodruff Rd at Verdin Rd Signal Overall F >200.0 1.65 F >200.0 >2.00

16 Woodruff Rd at Butler Rd Signal Overall F 120.5 1.44 F >200.0 >2.00

17 Woodruff Rd at Bell Rd Signal Overall F >200.0 1.62 F 199.0 1.85

18 Woodruff Rd at SC 14 Signal Overall F >200.0 1.76 F 157.1 1.41

Intersection

Control

AM Peak Hour PM Peak Hour

Movement

# Name LOS
Delay

(sec)
v/c LOS

Delay

(sec)
v/c

19 Laurens Rd at Verdae Blvd Signal Overall C 25.1 0.69 C 30.7 0.84

20 Laurens Rd at Duvall Dr Signal Overall C 25.1 1.01 E 58.3 1.52

WB LR F >50.0 >2.00 F >50.0 >2.00

SBL F >50.0 >2.00 F >50.0 0.42

EB LR F >50.0 >2.00 F >50.0 >2.00

NBL F >50.0 >2.00 F >50.0 1.36

23 Laurens Rd at Millennium Blvd Signal Overall D 37.3 0.99 D 40.6 1.02

24 Pelham Rd at The Parkway/I-85 SB on-ramp Signal Overall F 145.3 1.43 F 84.1 1.25

25 I-85 SB ramps at Pelham Rd Signal Overall F 183.0 1.37 F 83.1 1.26

26 I-85 NB ramps at Pelham Rd Signal Overall F 169.3 1.52 E 71.1 1.18

27 Pelham Rd at Garlington Rd Signal Overall F >200.0 1.59 F 106.3 1.23

21 Laurens Rd at Frontage Rd
Stop

Control

Intersection

Control Movement

AM Peak Hour PM Peak Hour

22 Laurens Rd at St Josephs Dr
Stop

Control
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TABLE 5.26C:  ALTERNATE 4A DESIGN YEAR 2035 INTERSECTION ANALYSIS – BUTLER AND ROPER MOUNTAIN 

ROADS 

 
 

 

TABLE 5.27:  FREEWAY SEGMENT ANALYSIS SUMMARY 

 
 

 

 

 

 

 
 

# Name LOS
Delay

(sec)
v/c LOS

Delay

(sec)
v/c

28 Butler Rd at Forsythia Dr Signal Overall A 9.7 0.67 A 8.4 0.63

EB LR C 19.4 0.04 D 31.3 0.23

NBL B 12.4 0.01 B 14.5 0.01

30 I-385 SB ramps at Butler Rd Signal Overall F 134.6 1.30 F 115.6 1.20

31 I-385 NB ramps at Butler Rd Signal Overall F 80.8 1.20 E 58.3 1.08

WB LR F >50.0 >2.00 F >50.0 >2.00

SBL D 33.9 0.31 C 17.7 0.24

NBL E 40.0 0.61 D 28.3 0.14

SBL A 8.4 0.12 A 0.4 0.01

EB LT F >50.0 >2.00 F >50.0 1.88

EBR C 23.4 0.10 F >50.0 1.78

WB LT F >50.0 >2.00 F >50.0 >2.00

WBR B 10.8 0.02 B 13.4 0.02

34 Roper Mountain Rd at Independence Blvd Signal Overall F 161.3 1.63 F >200.0 1.67

35 I-385 NB ramps at Roper Mountain Rd Signal Overall F 124.3 1.40 F 138.9 1.38

36 I-385 SB ramps at Roper Mountain Rd Signal Overall F 98.5 1.35 F >200.0 >2.00

37 Roper Mountain Rd at Congaree Rd Signal Overall E 70.4 1.26 F 142.0 1.61

32 Butler Rd at New Commerce Ct
Stop

Control

Intersection

Control

AM Peak Hour PM Peak Hour

29 Butler Rd at Rothwell Dr
Stop

Control

Movement

33 Butler Rd at Brookfield Pkwy
Stop

Control

AM PM AM PM AM PM AM PM

NB D D F F D D F F

SB D F F F D F F F

NB B B C C B B C C

SB C C D E C C D E

NB E F F F D E F F

SB F F F F D D F F

NB D E F F D E F F

SB C E D F C E D F

NB E E F F C C D E

SB D F F F B D C F

NB D D F F C C D E

SB C E D F C E D F

2035

I-85 between I-385 and

Pelham Rd

I-385 between Butler Rd and

Woodruff Rd

I-385 between I-85 and

Roper Mountain Rd

Freeway Section Direction

I-85 between Laurens Rd and

Woodruff Rd

I-85 between Woodruff Rd and

I-385

No-Build

2015

I-385 between Woodruff Rd 

and I-85

Alt 4A

2015 2035
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TABLE 5.28A:  RAMP MERGE AND DIVERGE ANALYSIS SUMMARY – I-85/I-385 INTERCHANGE 

 

 
 

TABLE 5.28B:  RAMP MERGE AND DIVERGE ANALYSIS SUMMARY – OTHER INTERCHANGES 

 

 
 

AM PM AM PM AM PM AM PM

I-85 NB off-ramp to I-385/ Woodruff Rd F* F* F* F* D C F* F*

I-85 NB on-ramp from Woodruff Rd B D D E A B B C

I-85 NB on-ramp from I-385 D F* F F - - - -

up fwy - - - - C C D E

up ramp - - - - B C C D

dn fwy - - - - C D D F*

I-85 SB off-ramp to I-385/ Woodruff Rd F* F* F F - - - -

up fwy - - - - C C E E

up ramp - - - - C C D E

dn fwy - - - - C C E D

I-85 SB on-ramp from I-385/ Woodruff Rd D D F* F* B C F* F*

I-385 NB off-ramp to I-85 NB*** E E F F - - - -

I-385 NB off-ramp to I-85 SB/ Woodruff Rd C C D F* - - - -

up fwy - - - - C C D D

up ramp - - - - B B C D

dn fwy - - - - C C D D

I-385 NB on-ramp from I-85/ Woodruff Rd A B F* F* B B F* F*

I-385 SB off-ramp to I-85/ Woodruff Rd A A A F* A B B F*

I-385 SB on-ramp from I-85 SB C C D F* - - - -

I-385 SB on-ramp from I-85 NB/ Woodruff Rd D F* F F - - - -

up fwy - - - - A C B E

up ramp - - - - A B B C

dn fwy - - - - B C C D

Merge

I-385 NB off-ramp to I-85/Woodruff Rd**

I-385 SB on-ramp from I-85 NB/ Woodruff 

Rd**
Merge

Merge

Diverge

Merge

Diverge

Merge

Diverge

Diverge

Merge

Diverge

Diverge

Merge

I-85 NB on-ramp from I-385**

I-85 SB off-ramp to I-385/ Woodruff Rd**

Merge

Diverge

Freeway Ramp 2015

No-Build

2035
Merge/

 Diverge

Alt 4A

20352015

                                     * - LOS is F for ramp-freeway junction

                                     ** - analyzed as freeway segment: up - upstream; dn - downstream; fwy - freeway; ramp - ramp

AM PM AM PM AM PM AM PM

I-85 NB on-ramp from Laurens Rd EB E D F E E D F E

I-85 NB on-ramp from Laurens Rd WB D C F* F* D C F* F*

I-85 SB off-ramp to Laurens Rd WB D F* F* F D F* F* F

I-85 SB off-ramp to Laurens Rd EB E F F F E F F F

I-85 NB off-ramp to Pelham Rd F* F* F F F* F* F* F

I-85 SB on-ramp from Pelham Rd WB C D F* F C D F* F

I-85 SB on-ramp from Pelham Rd EB F* F* F F F* F* F F

I-385 NB on-ramp from Butler Rd C D F* F* C D F* F*

I-385 SB off-ramp to Butler Rd B D C F B D C F

I-385 NB off-ramp to Woodruff Rd C C F* F* - - - -

I-385 NB on-ramp from Woodruff Rd E E F F - - - -

I-385 SB off-ramp to Woodruff Rd D F F F - - - -

I-385 SB on-ramp from Woodruff Rd B D C F* - - - -

I-385 NB off-ramp to Roper Mountain Rd A A A F* A A A A

I-385 NB on-ramp from Roper Mountain Rd B D F* F B C F* F

I-385 SB off-ramp to Roper Mountain Rd B D D F B D D F

I-385 SB on-ramp from Roper Mountain Rd C F E F C F F* F

Diverge

Merge

Diverge

Merge

Merge

Diverge

Merge

Diverge

Diverge

Merge

Merge

Diverge

Diverge

Merge/

 Diverge

Merge

Diverge

Merge

Merge

2015 2035 2015 2035Freeway Ramp

No-Build Alt 4A

                                     * - LOS is F for ramp-freeway junction
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TABLE 5.29:  WEAVE SEGMENT ANALYSIS SUMMARY 

 
 

TABLE 5.30A:  INTERSECTION ANALYSIS SUMMARY – WOODRUFF ROAD 

 
 

 

 

 

 

 

 

 

 

 

 

 

AM PM AM PM AM PM AM PM

NB B C D F B D D F

SB D D F F - - - -

NB D F F F - - - -

SB C E F F - - - -

NB - - - - C C E E

SB - - - - B C E E

No-Build Alt 4A

2015 20352015 2035Weave Section Direction

I-85 C-D between Woodruff Rd and

I-385

I-385 CD between Woodruff Rd and

I-85

I-385 between Woodruff Rd and

I-85

AM PM AM PM AM PM AM PM

1 Woodruff Rd at Roper Mountain Rd E C F F E D F F

2 Woodruff Rd at Ketron Ct A B A E A B A F

3 Woodruff Rd at Green Heron Rd A A A B A A A B

4 Woodruff Rd at Woodruff Industrial Ln A D B F B D B F

5 I-85 SB ramps at Woodruff Rd B E D F C D D F

6 I-85 NB ramps at Woodruff Rd C F E F C F E F

7 Woodruff Rd at Carolina Point Pkwy A A B F A B C F

8 Woodruff Rd at Market Point Dr B D E F B D E F

9 Woodruff Rd at Garlington Rd C D E F C D E F

10 I-385 SB ramps at Woodruff Rd C C D F C C D F

11 I-385 NB ramps at Woodruff Rd E E F F E E F F

12 Woodruff Rd at commercial drwy B C C F B C C F

13 Woodruff Rd at Smith Hines Rd A B C D A B C D

14 Woodruff Rd at Walmart dr F F F F F F F F

15 Woodruff Rd at Verdin Rd F E F F F E F F

16 Woodruff Rd at Butler Rd C F F F C F F F

17 Woodruff Rd at Bell Rd D D F F D D F F

18 Woodruff Rd at SC 14 F D F F F D F F

Alt 4A

# Name
2015 2035 2015 2035

Intersection No-Build
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TABLE 5.30B:  INTERSECTION ANALYSIS SUMMARY – LAURENS AND PELHAM ROADS 
 

 
 

TABLE 5.30C:  INTERSECTION ANALYSIS SUMMARY – BUTLER AND ROPER MOUNTAIN ROADS 

 
 

 
 

 
 

5.6 CORSIM ANALYSIS 

This study also utilizes the TSIS/CORSIM software package to evaluate the operational 

characteristics of the I-85 at I-385 Interchange improvement options.  The purpose of utilizing 

CORSIM in conjunction with Highway Capacity Software (HCS) is to provide traffic micro-

simulation models of the system. Micro-simulation models allow for the evaluation of effects 

that different elements have on each other. These effects include closely spaced intersections 

or interchanges, and the effects of bottleneck conditions on the surrounding system. 

 

As metropolitan traffic conditions experience congestion over multiple time periods, the 

simulation programs allow for the evaluation of the build-up to congested conditions and the 

AM PM AM PM AM PM AM PM

19 Laurens Rd at Verdae Blvd B C C C B C C C

20 Laurens Rd at Duvall Dr B C C E B C C E

21 Laurens Rd at Frontage Rd F F F F F F F F

22 Laurens Rd at St Josephs Dr F F F F D C F F

23 Laurens Rd at Millennium Blvd C C D D F F F F

24 Pelham Rd at The Parkway/I-85 SB on-ramp D C F F F D F F

25 I-85 SB ramps at Pelham Rd D C F F C C D D

26 I-85 NB ramps at Pelham Rd E C F E D C F F

27 Pelham Rd at Garlington Rd F C F F D C F F

2015

Alt 4A

2015 2035
Name#

No-Build

2035

Intersection

AM PM AM PM AM PM AM PM

28 Butler Rd at Forsythia Dr A A A A A A A A

29 Butler Rd at Rothwell Dr B C C D B C C D

30 I-385 SB ramps at Butler Rd D C F F D C F F

31 I-385 NB ramps at Butler Rd C B F E C B F E

32 Butler Rd at New Commerce Ct F F F F F F F F

33 Butler Rd at Brookfield Pkwy F F F F F F F F

34 Roper Mountain Rd at Independence Blvd D E F F D E F F

35 I-385 NB ramps at Roper Mountain Rd C C F F C C F F

36 I-385 SB ramps at Roper Mountain Rd C F F F C F F F

37 Roper Mountain Rd at Congaree Rd B D E F B D E F

Alt 4A

# Name
2015 2035 2015 2035

Intersection No-Build
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recovery of the system at the end of the period.  In this study, a minimum of three hours was 

modeled for the AM and PM peak hours of congestion.  The peak period of congestion is 

complex and evaluation of solutions under these conditions can only be accomplished using 

micro-simulation tools such as CORSIM. The following are notes related to the CORSIM model 

development and analysis: 

 

• AM and PM peak hour traffic conditions were analyzed for the design year 2035 for 

the No-Build Alternative and the preferred Build Alternate 4A. 

• Three hour peak periods, which include the peak hour, were analyzed for both AM 

(7:00AM to 10:00AM) and PM (4:00PM to 7:00PM) traffic.  The three-hour analysis 

period was chosen since metropolitan traffic conditions experience congestion over 

multiple time periods.  CORSIM allows for the evaluation of the build-up to 

congested conditions and the recovery of the system at the end of the period. 

• The models were run five times and the median results of the five runs were 

reported.  Each model was run multiple times due to the random number seeds that 

are utilized to load traffic into the network.   

• An Erlang Distribution was utilized for traffic loading.  Because of these factors, each 

model will give slightly different results.  Therefore, multiple runs of each model are 

recommended and were performed for this analysis.   

It should be noted that CORSIM only reports quantitative results along model links. The 

quantitative result utilized for the purposes of this report was density.  Qualitative results, 

including the Highway Capacity Manual’s (HCM) Level of Service (LOS), are not reported by 

CORSIM.  Therefore, quantitative results of CORSIM are equated to the HCM’s LOS criteria.   

The comparison of the HCS analysis with the CORSIM analysis is shown in Tables 5.31, 5.32 and 

5.33 for the No-Build Alternative comparison for the freeway segments, ramps merge/diverge 

junctions, and the weave areas, respectively.  The CORSIM analysis printouts are included in 

Appendix I. 

 

TABLE 5.31:  HCS AND CORSIM COMPARISON – NO-BUILD ALTERNATE FREEWAY SEGMENTS 

 
 

 

 

LOS
Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)

NB F >45.0 E 42.6 F >45.0 F 172.1

SB F >45.0 C 23.7 F >45.0 C 19.3

NB C 25.2 C 20.7 C 21.9 B 11.1

SB D 26.6 B 12.4 E 37.8 A 7.6

NB F >45.0 F 46.1 F >45.0 E 41.0

SB F >45.0 F 153.2 F >45.0 F 192.1

NB F >45.0 F 96.6 F >45.0 F 117.1

SB D 31.7 C 20.1 F >45.0 E 41.7

NB F >45.0 C 25.7 F >45.0 C 22.7

SB F >45.0 C 24.4 F >45.0 F 87.6

NB F >45.0 C 19.5 F >45.0 B 16.4

SB D 31.0 C 27.1 F >45.0 F* 89.0

Direction

I-85 between Laurens Rd &

Woodruff Rd

I-85 between Woodruff Rd &

I-385

I-85 between I-385 &

Pelham Rd

I-385 between Butler Rd &

Woodruff Rd

I-385 between Woodruff Rd &

I-85

I-385 between I-85 &

Roper Mountain Rd

HCS CORSIM HCS CORSIM

AM Peak Hour PM Peak Hour

Freeway Section
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TABLE 5.32:  HCS AND CORSIM COMPARISON – NO-BUILD ALTERNATE RAMP MERGE/DIVERGE JUNCTIONS 

 

 
 

TABLE 5.33:  HCS AND CORSIM COMPARISON – NO-BUILD ALTERNATE WEAVE AREAS 

 
 

The comparison of the HCS analysis with the CORSIM analysis is shown in Tables 5.34, 5.35 and 

5.36 for the preferred Alternate 4A comparison for the freeway segments, ramps 

merge/diverge junctions, and the weave areas, respectively.  
 

 

 

 

 

 

 

LOS
Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)

I-85 NB off-ramp to

I-385/Woodruff Rd
F* 44.6 E 43.2 F* 43.6 F* 76.7

I-85 NB on-ramp from

Woodruff Rd
D 28.2 C 23.5 E 38.3 B 20.0

I-85 NB on-ramp from

I-385
F 52.7 E 65.5 F 66.4 E 57.7

I-85 SB off-ramp to

I-385/Woodruff Rd
F 67.9 F* 63.2 F 70.4 F* 73.1

I-85 SB on-ramp from

I-385/Woodruff Rd
F* 40.6 B 17.4 F* 47.2 B 11.7

I-385 NB off-ramp to

I-85 NB
F 73.4 C 25.7 F 81.0 C 22.7

I-385 NB off-ramp to

I-85 SB/Woodruff Rd
D 32.5 B 15.9 F* 38.8 C 27.0

I-385 NB on-ramp from

I-85/Woodruff Rd
F* 28.8 B 16.1 F* 32.5 B 12.9

I-385 SB off-ramp to

I-85/Woodruff Rd
A <10.0 C 26.9 F* 23.0 F* 73.9

I-385 SB on-ramp from

I-85 SB
D 34.3 C 21.7 F* 46.3 F* 128.1

I-385 SB on-ramp from

I-85 NB/Woodruff Rd
F 55.1 C 24.4 F 83.1 F* 87.6

Freeway Ramp

AM Peak Hour PM Peak Hour

HCS CORSIM HCS CORSIM
Merge/Diverge

Diverge

Merge

Merge

Diverge

Merge

Diverge

Diverge

Merge

Diverge

Merge

Merge

                                     * - LOS is F for ramp-freeway junction

LOS
Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)

NB D 32.1 B 14.3 F >50.0 F 55.1

SB F >50.0 B 17.9 F >50.0 B 17.8

NB F >50.0 C 25.7 F >50.0 C 22.7

SB F >50.0 C 24.4 F >50.0 F 87.6

I-85 C-D between Woodruff Rd &

I-385

I-385 between Woodruff Rd &

I-85

Weaving Section Direction

AM Peak Hour PM Peak Hour

HCS CORSIM HCS CORSIM
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TABLE 5.34:  HCS AND CORSIM COMPARISON – ALTERNATE 4A FREEWAY SEGMENTS 

 

 
 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LOS
Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)

NB F >45.0 F 49.4 F >45.0 F 101.5

SB F >45.0 D 28.4 F >45.0 D 29.5

NB C 25.2 C 18.3 C 21.9 B 17.8

SB D 26.6 C 23.5 E 37.8 C 23.2

NB F >45.0 D 28.4 F >45.0 F 70.3

SB F >45.0 D 29.9 F >45.0 D 28.8

NB F >45.0 C 20.4 F >45.0 C 20.8

SB D 31.7 B 15.2 F >45.0 B 15.3

NB D 33.0 C 25.5 E 41.8 C 24.3

SB C 22.5 B 12.6 F >45.0 B 11.1

NB D 33.3 D 28.2 E 37.4 D 33.5

SB D 30.8 C 26.0 F >45.0 F* 128.4

I-85 between Laurens Rd &

Woodruff Rd

I-85 between Woodruff Rd &

I-385

I-85 between I-385 &

Pelham Rd

I-385 between Butler Rd &

Woodruff Rd

I-385 between Woodruff Rd &

I-85

I-385 between I-85 &

Roper Mountain Rd

DirectionFreeway Section

AM Peak Hour PM Peak Hour

HCS CORSIM HCS CORSIM
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TABLE 5.35:  HCS AND CORSIM COMPARISON – ALTERNATE 4A RAMP MERGE/DIVERGE JUNCTIONS 

 

 
 

TABLE 5.36:  HCS AND CORSIM COMPARISON – ALTERNATE 4A WEAVE AREAS 

 
 

The comparison between the design year 2035 HCS and CORSIM analysis for both the No-Build 

Alternate and the preferred Build Alternate 4A indicates that the LOS evaluations are similar or, 

in most cases, the CORSIM analysis indicates better LOS than the HCS analysis. The reason for 

this is that the CORSIM analysis meters the amount of traffic entering the I-85 at I-385 

Interchange due to congestion elsewhere in the network. 
 

LOS
Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)

I-85 NB off-ramp to

I-385/Woodruff Rd
F* 42.4 E 43.9 F* 40.8 F* 47.5

I-85 NB on-ramp from

Woodruff Rd
B 11.4 C 20.3 C 21.6 C 21.6

up fwy D 29.8 C 21.8 E 39.7 C 23.2

up ramp C 25.5 B 17.3 D 32.2 B 15.6

dn fwy D 32.7 C 21.2 F* 47.6 C 20.3

up fwy E 39.3 C 27.6 E 41.3 C 26.1

dn fwy D 26.6 B 15.6 E 37.8 B 15.8

dn ramp E 36.6 C 24.5 D 28.6 C 23.4

I-85 SB on-ramp from

I-385
F* 26.3 B 15.0 F* 32.4 B 14.9

I-85 SB on-ramp from

Woodruff Rd
F* 39.2 C 24.9 F 55.6 C 26.2

up fwy D 30.1 B 19.5 D 34.0 B 19.8

dn fwy C 22.5 C 18.7 D 29.7 C 18.6

dn ramp D 27.7 B 14.0 D 26.9 B 14.3

I-385 NB on-ramp from 

Woodruff Rd
D 28.3 C 20.2 C 26.0 B 19.4

I-385 NB on-ramp from

I-85 SB
F* 31.2 C 21.1 F* 38.6 C 23.0

I-385 NB on-ramp from

I-85 NB/Woodruff Rd
F* 30.1 C 24.5 F* 30.8 D 28.6

I-385 SB off-ramp to

I-85
B 12.0 C 26.8 F* 34.7 F* 91.0

I-385 SB off-ramp to

Woodruff Rd
C 27.3 B 16.0 F* 47.2 F* 74.1

up fwy B 16.5 B 12.7 E 37.9 B 11.1

up ramp B 15.3 A 8.0 C 20.9 A 9.4

dn fwy C 19.1 B 10.8 D 35.0 B 10.8

Diverge

I-385 NB off-ramp to

I-85/Woodruff Rd
Diverge

I-385 SB on-ramp from

I-85/Woodruff Rd
Merge

Diverge

Merge

Merge

Merge

Merge

Merge

I-85 SB off-ramp to

I-385/Woodruff Rd
Diverge

HCS CORSIM HCS CORSIM

I-85 NB on-ramp from

I-385
Merge

Diverge

Merge

Merge/DivergeFreeway Ramp

AM Peak Hour PM Peak Hour

                                     * - LOS is F for ramp-freeway junction

LOS
Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)

NB D 32.1 B 14.5 F >50.0 C 21.9

SB n/a n/a n/a n/a n/a n/a n/a n/a

NB E 39.3 B 14.7 E 36.5 B 15.0

SB E 42.8 C 23.2 E 49.8 F 131.8

I-85 C-D between Woodruff Rd &

I-385

I-385 C-D between Woodruff Rd &

I-85

Weaving Section Direction

AM Peak Hour PM Peak Hour

HCS CORSIM HCS CORSIM
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As shown by the CORSIM analyses, the majority of the freeway, ramp merge/diverge junctions, 

and weave areas for the preferred Build Alternate 4A are expected to operate with better LOS 

in the design year 2035 when compared to the analysis results for the No-Build Alternate. 
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6.0  CONSTRUCTION 

The proposed modifications included in the proposed Build Alternative are predominantly on 

the same location and will be constructed in one phase.  The programmed modifications 

included in the No-Build Alternative as well as the proposed Build Alternative involves widening 

I-385 to six lanes by year 2015, and is expected to be constructed in a separate phase.  There 

are no significant adverse impacts anticipated on traffic operations during construction for 

Alternative 4A. A Transportation Management Plan will be prepared to maintain all traffic 

movements during construction. 
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7.0  SUMMARY 

7.1 FHWA POLICY FOR NEW OR IMPROVED ACCESS 

This study was undertaken in accordance with the Federal Highway Administration’s (FHWA) 

policy for granting new or modified access.  The FHWA policy is described the FHWA docket, 

“Access to the Interstate System” (Federal Register, Volume 74, Number 165, August 27, 2009) 

and is included in the FHWA publication, “Interstate System Access Informational Guide”, dated 

August 2010.  The eight policy requirements set forth by these documents ensure that 

reasonable alternatives to a new or modified access point to the Interstate System has been 

considered and that the new or modified access point proposed will not negatively impact the 

safety or capacity of travel along the Interstate System.  The FHWA policy requirements are 

provided below in italics along with the responses to each policy requirement. 
 

7.1.1 Policy Point 1 

The need being addressed by the request cannot be adequately satisfied by existing 

interchanges to the Interstate, and/or local roads and streets in the corridor can neither 

provide the desired access, nor can they be reasonably improved (such as access control along 

the surface street, improving traffic control, modifying ramp terminals and intersections, 

adding turn bays or lengthening storage) to satisfactorily accommodate the design-year 

traffic demands (23 CFR 625.2(a)). 
 

The purpose of the project is to improve operational efficiency and safety of the existing I-85 at 

I-385 Interchange to accommodate existing and projected traffic volumes.  The project need is 

based upon the existing and projected operating conditions associated with the current 

interchange facility.  The eight key deficiencies that impact the safety and operations of the I-85 

at I-385 Interchange are listed below: 

 

• Deficiency 1: I-385 southbound PM peak hour back-up going to I-85 northbound; 

• Deficiency 2: I-85 southbound AM peak hour back-up at I-385 northbound off-ramp; 

• Deficiency 3: Weave area along I-85 southbound collector-distributor between I-385 

and Woodruff Road; 

• Deficiency 4: Weave area along  I-385 southbound between I-85 and Woodruff Road; 

• Deficiency 5: Weave area along I-385 northbound between Woodruff Road and I-85; 

• Deficiency 6: Safety issue on I-385 northbound loop off-ramp to I-85 southbound; 

• Deficiency 7: Weave area along I-85 northbound collector-distributor between 

Woodruff Road and I-385; and 

• Deficiency 8: Weave area along I-385 northbound between I-85 and Roper Mountain 

Road due to back-up on Roper Mountain Road off-ramp during the AM peak hour.   

 

Alternate 4A address Deficiencies 1 through 6.  Improvements to the I-85 northbound collector-

distributor roadway to address Deficiency 7 are not proposed due to the roadway constraints in 

the southeast quadrant of the Interchange. Also, Deficiency 8 is attributed to an adjacent 
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interchange and, therefore, improvements to address this deficiency are not proposed as part 

of this IMR. 

 

There are no known alternative improvements that can address the purpose of the project as 

economically, and with less impact, than the preferred Build Alternate 4A documented in this 

report. 
 

7.1.2 Policy Point 2 

The need being addressed by the request cannot be adequately satisfied by reasonable 

transportation system management (such as ramp metering, mass transit, and HOV 

facilities), geometric design, and alternative improvements to the Interstate without the 

proposed change(s) in access (23 CFR 625.2(a)). 

 

The intent of this study is to evaluate the interstate to interstate movements operating 

conditions of the I-85 at I-385 Interchange as well as the interstate to non-interstate 

movements. Transportation System Management (TSM) strategies would not provide an 

acceptable alternative to address the safety and capacity of the interstate to interstate 

movements. Woodruff Road in the vicinity of the I-85 at I-385 Interchange area already has 

numerous bus routes and access to other bus routes via transfer points. However, Woodruff 

Road and other local roadways are near capacity. The future congestion on the local road 

system is also too severe and would require significant improvements themselves to maintain 

satisfactory traffic operating conditions. These improvements would not benefit the interstate 

to interstate movements. Also, it is impractical to provide ramp metering on interstate to 

interstate movements.  

 

Both the I-85 and I-385 corridors will support mass transit with origins and destinations outside 

the study area.  Many of these origins and destinations are regional in nature, and not feasible 

to implement at this spot location.  

 

In general, the TSM strategies do not meet the purpose of the proposed action to improve the 

safety and traffic operations of the I-85 at I-385 Interchange.  However, it should be noted that 

the Build Alternatives under study will not preclude the future utilization of these TSM 

strategies. 
 

7.1.3 Policy Point 3 

An operational and safety analysis has concluded that the proposed change in access does 

not have a significant adverse impact on the safety and operation of the Interstate facility 

(which includes mainline lanes, existing, new, or modified ramps, ramp intersections with 

crossroad) or on the local street network based on both the current and the planned future 

traffic projections.  The analysis shall, particularly in urbanized areas, include at least the first 

adjacent existing or proposed interchange on either side of the proposed change in access (23 

CFR 625.2(a), 655.603(d) and 771.111(f)).  The crossroads and the local street network, to at 

least the first major intersection on either side of the proposed change in access, shall be 
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included in this analysis to the extent necessary to fully evaluate the safety and operational 

impacts that the proposed change in access and other transportation improvements may 

have on the local street network (23 CFR 625.2(a) and 655.603(d)).  Requests for a proposed 

change in access must include a description and assessment of the impacts and ability of the 

proposed change in access to safely and efficiently collect, distribute and accommodate traffic 

on the Interstate facility, ramps, intersection of ramps with crossroad, and local street 

network (23 CFR 625.2(a) and 655.603(d)).  Each request must also include a conceptual plan 

of the type and location of the signs proposed to support each design alternative (23 U.S.C. 

109(d) and 23 CFR 655.603(d)). 

 

Operational analyses were performed for existing (2010), opening (2015) and design (2035) 

years for the I-85 and I-385 mainline segments, the merge and diverge ramp junctions and the 

weave areas at the I-85 at I-385 Interchange together with analysis for the adjacent 

interchanges and surface streets intersections.  Synchro 7 and HCS version 6.1 software 

programs were used for the analysis and these programs are based on the methodology 

outlined in the Highway Capacity Manual. The results of the analyses are documented in 

Chapter 5 of this report.  

 

The existing year traffic analysis shows that the majority of the mainline, ramps, and weave 

areas at the I-85 at I-385 Interchange are currently operating at acceptable Levels of Service 

(LOS) D or better. The areas which are currently operating at LOS E or F are the congested 

merge/diverge and weave areas which have been identified as areas of deficiencies and are to 

be improved under Build conditions.  Also, the majority of intersections on Woodruff Road and 

other surface streets at the adjacent I-85 and I-385 interchanges are currently operating at LOS 

D or better.  
 

The No-Build traffic analysis for years 2015 and 2035 show that more areas of the Interchange 

will become congested and are expected to operate at LOS F even with the programmed 

improvements for the I-85 and I-385 corridors. Also, many of the intersections on Woodruff 

Road and other surface streets at the adjacent I-85 and I-385 interchanges are expected to 

operate at LOS E or F in years 2015 and 2035.   

 

It should be noted that no reassignment of traffic or change in traffic patterns along I-85 or I-

385 is anticipated with the proposed No-Build Alternative.  However, for Alternative 4A, some 

traffic reassignment is expected.  In Alternate 4A, I-385 northbound and southbound traffic 

approaching the I-85 at I-385 Interchange will no longer have access to the I-85 at Woodruff 

Road interchange.  It is anticipated that this traffic will reassign onto either the I-385 at Roper 

Mountain Road interchange or to the I-385 at Woodruff Road interchange. 

 

The Build traffic analysis for years 2015 and 2035 show that the overall operations at the I-85 at 

I-385 Interchange would be improved with the proposed improvements when compared to the 

corresponding No-Build condition. Some freeway and ramp merge/diverge junctions would still 

operate at LOS F due to insufficient capacity on the freeway mainline, which is beyond the 

scope of the project to address. Also, the I-85 northbound weave area would be LOS F as this 
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area is not being improved due to geometric and right-of-way constraints. Traffic operations 

along the surface streets would not be impacted with the proposed interchange modifications 

as the study intersections would continue to operate with the same LOS as under the 

respective No-Build condition.  

 

The conceptual signing plans are included in this document demonstrating that there are no 

anticipated issues with signing the proposed modifications for Alternative 4A. 
 

7.1.4 Policy Point 4 

The proposed access connects to a public road only and will provide for all traffic movements.  

Less than “full interchanges” may be considered on a case-by-case basis for applications 

requiring special access for managed lanes (e.g., transit, HOVs, HOT lanes) or park and ride 

lots.  The proposed access will be designed to meet or exceed current standards (23 CFR 

625.2(a), 625.4(a)(2), and 655.603(d)). 

 

Alternate 4A will maintain all the interstate to interstate traffic movements at the I-85 at I-385 

Interchange.   

 

Alternate 4A will remove access from I-385 northbound and southbound to the I-85 at 

Woodruff Road interchange.  Traffic is expected to reassign onto either the I-385 at Roper 

Mountain Road interchange or the I-385 at Woodruff Road interchange.  

 

The proposed improvements for both Build Alternatives will be designed to meet or exceed 

currently adopted American Association of State Highway and Transportation Officials 

(AASHTO) design recommendations.  Adequate stopping and sight distance will be maintained.  

The length of the ramps’ acceleration and deceleration lane(s) and taper lengths, as well as the 

weave area lengths will be designed to meet current AASHTO design recommendations. 

Similarly, vertical clearances will be designed to meet or exceed current design 

recommendations. Some design exceptions are anticipated and these are documented in 

Chapter 4, Section 4.26.   
 

7.1.5 Policy Point 5 

The proposal considers and is consistent with local and regional land use and transportation 

plans.  Prior to receiving final approval, all requests for new or revised access must be 

included in an adopted Metropolitan Transportation Plan, in the adopted Statewide or 

Metropolitan Transportation Improvement Program (STIP or TIP), and the Congestion 

Management Process within transportation management areas, as appropriate, and as 

specified in 23 CFR part 450, and the transportation conformity requirements of 40 CFR parts 

51 and 93. 

 

The project is located within the Greenville-Pickens Area Transportation Study (GPATS) 

Metropolitan Planning Organization (MPO) Boundary. The I-85 at I-385 Interchange 

improvements are incorporated in the current GPATS Transportation Improvement Plan and in 
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the current Statewide Transportation Improvement Plan (STIP). The revised STIP was published 

on January 3, 2012 and a total of $235M has been allocated from FY 2010 to 2015.  This amount 

is intended only for the I-85 at I-385 Interchange Improvements.  Details of the current STIP are 

contained in Appendix C. 
 

7.1.6 Policy Point 6 

In corridors where the potential exists for future multiple interchange additions, a 

comprehensive corridor or network study must accompany all requests for new or revised 

access with recommendations that address all of the proposed and desired access changes 

within the context of a longer-range system or network plan (23 U.S.C. 109(d), 23 CFR 

625.2(a), 655.603(d), and 771.111) 

 

Due to the close spacing of the adjacent interchanges, existing development, and the 

geographic location of the study area outside of a large metropolitan area, no new interchanges 

are likely to be located within or adjacent to the study boundary. 
 

7.1.7 Policy Point 7 

When a new or revised access point is due to a new, expanded, or substantial change in 

current or planned future development or land use, requests must demonstrate appropriate 

coordination has occurred between the development and any proposed transportation 

system improvements (23 CFR 625.2(a) and 655.603(d)).  The request must describe the 

commitments agreed upon to assure adequate collection and dispersion of the traffic 

resulting from the development with the adjoining local street network and Interstate access 

point (23 CFR 625.2(a) and 655.603(d)). 

 

The interchange modification is not due to a new, expanded, or substantial change in current or 

planned future development or land use.  The purpose of the project is to improve operational 

efficiency and safety of the existing I-85 at I-385 interchange to accommodate existing and 

projected traffic volumes.  The project need is based upon the existing and projected operating 

conditions associated with the current interchange facility.   
 

7.1.8 Policy Point 8 

The proposal can be expected to be included as an alternative in the required environmental 

evaluation, review and processing.  The proposal should include supporting information and 

current status of the environmental processing (23 CFR 771.111). 

An Environmental Planning Document (EPD) was prepared for the proposed project during 

early project development in an effort to identify any known environmental constraints within 

the project area, and to address potential environmental impacts associated with the 

preliminary alternatives. 

  

The proposed improvements are expected to have minimal impact on the natural environment, 

including, water quality, floodplains, farmland, and cultural resources as much of the area has 

been previously disturbed and developed.  The project area does include potential jurisdictional 
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wetlands and streams that may be impacted by the improvements.  However, impacts to these 

areas are expected to be avoided and minimized where practicable by project design and 

location.  Multiple potential hazardous waste material sites have been identified within the 

immediate vicinity of the project area.  Therefore the project is considered to have a moderate 

to high potential to impact hazardous waste material sites, and will require further evaluation 

throughout project development.   

 

The project is expected to result in long-term beneficial impacts to the human environment 

along the study area by improving the efficiency and safety of the surrounding transportation 

facilities.  However, the project would require additional right-of-way which may result in 

impacts to existing developments, including access.    
 

Final approval of this IMR can only be given by the FHWA upon successful completion of the 

NEPA document.  This final approval is contingent on consistency of the chosen NEPA 

alternative with the proposed interchange modifications outlined in this IMR. 
 

7.2 CONCLUSIONS AND RECOMMENDATIONS 

Alternate 4A is the South Carolina Department of Transportation’s (SCDOT) Preferred 

Alternative.  Alternate 4A will construct new direct-connect ramps from I-85 southbound to I-

385 southbound and I-385 northbound to I-85 southbound; construct a new collector-

distributor roadway on I-385 between Woodruff Road and I-85 in both directions; remove the I-

85 southbound collector-distributor roadway between I-385 and Woodruff Road; and remove 

access from I-385 to the I-85 at Woodruff Road interchange.  The Preferred Build Alternative is 

not expected to have adverse impacts to traffic operations along I-85 or along I-385 and will 

improve traffic operations at the I-85 at I-385 Interchange.  Also, Alternate 4A addresses six of 

the eight identified key deficiencies. The estimated construction cost of the Preferred Build 

Alternative is $238 million. 

 
7.3 NEXT STEPS 

Final approval of this IMR can only be given by the FHWA upon successful completion of the 

NEPA document.  This final approval is contingent on consistency of the chosen NEPA 

alternative with the proposed interchange modifications outlined in this IMR. 
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8.0 NO-BUILD AND BUILD ALTERNATIVES CONCEPTUAL LAYOUT & 

CONCEPTUAL SIGNING PLAN 
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FIGURE 8.1A:  NO-BUILD ALTERNATIVE INTERCHANGE CONCEPTUAL LAYOUT 
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FIGURE 8.1B:  NO-BUILD ALTERNATIVE I-85 SEGMENT CONCEPTUAL LAYOUT 
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FIGURE 8.2A:  ALTERNATE 4A INTERCHANGE CONCEPTUAL LAYOUT 
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FIGURE 8.2B:  ALTERNATE 4A I-85 SEGMENT CONCEPTUAL LAYOUT 
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FIGURE 8.3A:  ALTERNATE 4A INTERCHANGE CONCEPTUAL SIGNING PLAN (SHEET 1) 
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FIGURE 8.3B:  ALTERNATE 4A INTERCHANGE CONCEPTUAL SIGNING PLAN (SHEET 2) 
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FIGURE 8.3C:  ALTERNATE 4A INTERCHANGE CONCEPTUAL SIGNING PLAN (SHEET 3) 
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FIGURE 8.3D:  ALTERNATE 4A INTERCHANGE CONCEPTUAL SIGNING PLAN (SHEET 4) 
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FIGURE 8.3E:  ALTERNATE 4A INTERCHANGE CONCEPTUAL SIGNING PLAN (SHEET 5) 
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FIGURE 8.3F:  ALTERNATE 4A INTERCHANGE CONCEPTUAL SIGNING PLAN (SHEET 6) 
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FIGURE 8.3G:  ALTERNATE 4A INTERCHANGE CONCEPTUAL SIGNING PLAN (SHEET 7) 
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Memorandum 

 

 

  

To: Dipak Patel, P.E. 

Michael Dennis, P.E. 

Tommy Elrod, P.E. 

From: Richard A. Day, P.E., PTOE 

Naveed Jaffar, P.E., PTOE 

 

Copy To: Rocque Kneece, P.E. 

David Beaty, P.E. 

Richard M. Reiff, P.E., PTOE 

  

File: 171001065 Date: March 11, 2011 

 

Reference: Reconciliation of Projected Traffic Volumes for the I-85 Corridor 

Stantec and Florence & Hutcheson (F&H) have jointly developed agreed-upon traffic 
volumes for the shared study interchanges along the I-85 corridor being considered in 
the I-85 Corridor Study currently being conducted by Stantec and the I-85/I-385 
Interchange Improvements Study currently being conducted by F&H.  These agreed-
upon traffic volumes supersede the previously documented traffic volumes in Stantec’s 
I-85 Corridor Study and F&H’s I-85/I-385 Interchange Improvements Study.   

The four shared study interchanges consist of the I-85 interchanges at Laurens Road 
(US 276), Woodruff Road (SC 146), I-385, and Pelham Road (S-492).  The agreed-
upon traffic volumes have been developed for the AM and PM peak hours of the 2010 
and 2035 horizon years, and interim-year traffic volumes will be interpolated from this 
information.   

Development of the agreed-upon traffic volumes was based upon consideration of the 
traffic volume information documented in Stantec’s I-85 Corridor Study, F&H’s I-85/I-
385 Interchange Improvements Study, available historical traffic growth information in 
the shared study area, and projected traffic growth based upon data from the 
Greenville-Pickens Area Transportation Study (GPATS) long-range model.   

The 2010 and 2035 AM and PM peak hour volumes have been jointly produced and 
endorsed by both Stantec and F&H, and are illustrated in Figures 1 through 4 attached 
to this memorandum.  Both firms will use these traffic volumes as a base for all future 
analyses in the ongoing respective studies. 

List of Attachments 

Figure 1: Existing (2010) AM Peak Hour Traffic Volumes 

Figure 2: Existing (2010) PM Peak Hour Traffic Volumes 

Figure 3: Future (2035) AM Peak Hour Traffic Volumes 

Figure 4: Future (2035) PM Peak Hour Traffic Volumes 



SHEET NO.

1 OF 4

TRAFFIC VOLUMES
AM PEAK HOUR
EXISTING (2010) 

FIGURE 1:

March 11, 2011

Florence & Hutcheson
Stantec
Sources:



SHEET NO.

2 OF 4

TRAFFIC VOLUMES
PM PEAK HOUR
EXISTING (2010)

FIGURE 2:

March 11, 2011

Florence & Hutcheson
Stantec
Sources:



SHEET NO.

3 OF 4

March 11, 2011

Florence & Hutcheson
Stantec
Sources:

TRAFFIC VOLUMES
AM PEAK HOUR
FUTURE (2035) 

FIGURE 3:



SHEET NO.

4 OF 4

TRAFFIC VOLUMES
PM PEAK HOUR
FUTURE (2035) 

FIGURE 4:

March 11, 2011

Florence & Hutcheson
Stantec
Sources:



TRAFFIC COUNTS – BUTLER RD TURNING MOVEMENT COUNTS 
(TMCs) 



Georgia Traffic, Inc.
Professional Traffic Studies

Tel: 770-926-5949
www.Georgia-Traffic.com

File Name : 25800006--AP
Site Code : 25808006
Start Date : 3/29/2011
Page No : 1

Groups Printed- Cars, Buses & Trucks
Gateway Blvd
Northbound

Forsythia Blvd
Southbound

Bultler Rd
Eastbound

Bultler Rd
Westbound

Start Time Left Thru Right Peds
App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total

Int.

Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

07:00

AM
1 0 13 0 14 2 0 2 0 4 1 121 2 0 124 11 66 0 0 77 219

07:15

AM
3 0 21 0 24 1 0 3 0 4 1 167 2 0 170 2 88 0 0 90 288

07:30

AM
3 0 38 0 41 4 0 5 0 9 1 186 0 0 187 9 112 0 0 121 358

07:45

AM
6 0 41 0 47 7 0 3 0 10 0 226 5 0 231 8 134 2 0 144 432

Total 13 0 113 0 126 14 0 13 0 27 3 700 9 0 712 30 400 2 0 432 1297

08:00

AM
3 0 30 0 33 4 0 2 0 6 0 297 1 0 298 10 163 2 0 175 512

08:15

AM
2 0 23 0 25 3 0 5 0 8 1 173 4 0 178 9 207 2 0 218 429

08:30

AM
3 0 12 0 15 3 0 4 0 7 1 144 0 0 145 10 185 3 0 198 365

08:45

AM
3 0 10 0 13 6 0 0 0 6 1 142 1 0 144 14 182 1 0 197 360

Total 11 0 75 0 86 16 0 11 0 27 3 756 6 0 765 43 737 8 0 788 1666

*** BREAK ***

04:00

PM
1 0 17 0 18 2 0 2 0 4 3 209 5 0 217 8 167 4 0 179 418

04:15

PM
5 0 15 0 20 4 0 1 0 5 3 194 2 0 199 4 162 4 0 170 394

04:30

PM
5 0 13 0 18 2 0 2 0 4 1 176 1 0 178 14 166 5 0 185 385

04:45

PM
3 0 18 0 21 2 0 5 0 7 2 152 3 0 157 17 181 3 0 201 386

Total 14 0 63 0 77 10 0 10 0 20 9 731 11 0 751 43 676 16 0 735 1583

05:00

PM
2 0 15 0 17 2 0 0 0 2 1 159 2 0 162 18 200 4 0 222 403

05:15

PM
12 0 21 0 33 1 0 1 0 2 1 165 7 0 173 17 230 5 0 252 460

05:30

PM
10 0 27 0 37 3 0 2 0 5 3 158 4 0 165 16 207 1 0 224 431

05:45

PM
7 0 26 0 33 5 0 1 0 6 1 126 2 0 129 20 217 5 0 242 410

Total 31 0 89 0 120 11 0 4 0 15 6 608 15 0 629 71 854 15 0 940 1704

Grand

Total
69 0 340 0 409 51 0 38 0 89 21

279

5
41 0 2857 187

266

7
41 0 2895 6250

Apprch

%

16.

9
0.0

83.

1
0.0  

57.

3
0.0

42.

7
0.0  0.7

97.

8
1.4 0.0  6.5

92.

1
1.4 0.0   

Total % 1.1 0.0 5.4 0.0 6.5 0.8 0.0 0.6 0.0 1.4 0.3
44.

7
0.7 0.0 45.7 3.0

42.

7
0.7 0.0 46.3
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Georgia Traffic, Inc.
Professional Traffic Studies
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File Name : 25800006--AP
Site Code : 25808006
Start Date : 3/29/2011
Page No : 3

Gateway Blvd
Northbound

Forsythia Blvd
Southbound

Bultler Rd
Eastbound

Bultler Rd
Westbound

Start Time Left Thru Right Peds
App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total

Int.

Total

Peak Hour From 07:00 AM to 11:45 AM - Peak 1 of 1

Interse

ction
07:45 AM

Volume 14 0 106 0 120 17 0 14 0 31 2 840 10 0 852 37 689 9 0 735 1738

Percent
11.

7
0.0

88.

3
0.0

54.

8
0.0

45.

2
0.0 0.2

98.

6
1.2 0.0 5.0

93.

7
1.2 0.0

08:00

Volume
3 0 30 0 33 4 0 2 0 6 0 297 1 0 298 10 163 2 0 175 512

Peak

Factor

0.849

High

Int.
07:45 AM 07:45 AM 08:00 AM 08:15 AM

Volume 6 0 41 0 47 7 0 3 0 10 0 297 1 0 298 9 207 2 0 218

Peak

Factor

0.63

8

0.77

5

0.71

5

0.84
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Gateway Blvd
Northbound

Forsythia Blvd
Southbound

Bultler Rd
Eastbound

Bultler Rd
Westbound

Start Time Left Thru Right Peds
App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total

Int.

Total

Peak Hour From 12:00 PM to 05:45 PM - Peak 1 of 1

Interse

ction
05:00 PM

Volume 31 0 89 0 120 11 0 4 0 15 6 608 15 0 629 71 854 15 0 940 1704

Percent
25.

8
0.0

74.

2
0.0

73.

3
0.0

26.

7
0.0 1.0

96.

7
2.4 0.0 7.6

90.

9
1.6 0.0

05:15

Volume
12 0 21 0 33 1 0 1 0 2 1 165 7 0 173 17 230 5 0 252 460

Peak

Factor

0.926

High

Int.
05:30 PM 05:45 PM 05:15 PM 05:15 PM

Volume 10 0 27 0 37 5 0 1 0 6 1 165 7 0 173 17 230 5 0 252

Peak

Factor

0.81

1

0.62

5

0.90

9

0.93

3
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Georgia Traffic, Inc.
Professional Traffic Studies

Tel: 770-926-5949
www.Georgia-Traffic.com

File Name : 25800005-AP
Site Code : 25808005
Start Date : 3/29/2011
Page No : 1

Groups Printed- Cars, Buses & Trucks

Northbound
Rothwell Dr
Southbound

Bultler Rd
Eastbound

Bultler Rd
Westbound

Start Time Left Thru Right Peds
App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total

Int.

Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

07:00

AM
0 0 0 0 0 2 0 0 1 3 0 105 0 0 105 0 84 0 0 84 192

07:15

AM
0 0 0 0 0 0 0 0 0 0 0 202 0 0 202 0 118 1 0 119 321

07:30

AM
0 0 0 0 0 1 0 1 0 2 0 295 0 0 295 0 122 2 0 124 421

07:45

AM
0 0 0 0 0 1 0 0 0 1 0 304 0 0 304 0 153 6 0 159 464

Total 0 0 0 0 0 4 0 1 1 6 0 906 0 0 906 0 477 9 0 486 1398

08:00

AM
0 0 0 0 0 1 0 0 0 1 0 206 0 0 206 0 217 5 0 222 429

08:15

AM
0 0 0 0 0 0 0 0 0 0 1 201 0 0 202 0 252 7 0 259 461

08:30

AM
0 0 0 0 0 3 0 0 0 3 3 171 0 0 174 0 281 6 0 287 464

08:45

AM
0 0 0 0 0 4 0 1 0 5 0 152 0 0 152 0 117 0 0 117 274

Total 0 0 0 0 0 8 0 1 0 9 4 730 0 0 734 0 867 18 0 885 1628

*** BREAK ***

04:00

PM
0 0 0 0 0 2 0 1 1 4 0 256 0 0 256 0 138 0 0 138 398

04:15

PM
0 0 0 0 0 1 0 0 0 1 0 206 0 0 206 0 166 4 0 170 377

04:30

PM
0 0 0 0 0 3 0 0 0 3 0 164 0 0 164 0 189 0 0 189 356

04:45

PM
0 0 0 0 0 3 0 0 0 3 1 168 0 0 169 0 194 1 0 195 367

Total 0 0 0 0 0 9 0 1 1 11 1 794 0 0 795 0 687 5 0 692 1498

05:00

PM
0 0 0 0 0 1 0 0 0 1 0 156 0 0 156 0 218 0 0 218 375

05:15

PM
0 0 0 0 0 5 0 1 0 6 0 187 0 0 187 0 252 1 0 253 446

05:30

PM
0 0 0 0 0 10 0 2 0 12 0 188 0 0 188 0 258 0 0 258 458

05:45

PM
0 0 0 0 0 3 0 2 0 5 1 157 0 0 158 0 233 0 0 233 396

Total 0 0 0 0 0 19 0 5 0 24 1 688 0 0 689 0 961 1 0 962 1675

Grand

Total
0 0 0 0 0 40 0 8 2 50 6

311

8
0 0 3124 0

299

2
33 0 3025 6199

Apprch

%
0.0 0.0 0.0 0.0  

80.

0
0.0

16.

0
4.0  0.2

99.

8
0.0 0.0  0.0

98.

9
1.1 0.0   

Total % 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.1 0.0 0.8 0.1
50.

3
0.0 0.0 50.4 0.0

48.

3
0.5 0.0 48.8
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Georgia Traffic, Inc.
Professional Traffic Studies
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File Name : 25800005-AP
Site Code : 25808005
Start Date : 3/29/2011
Page No : 3

Northbound
Rothwell Dr
Southbound

Bultler Rd
Eastbound

Bultler Rd
Westbound

Start Time Left Thru Right Peds
App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total

Int.

Total

Peak Hour From 07:00 AM to 11:45 AM - Peak 1 of 1

Interse

ction
07:45 AM

Volume 0 0 0 0 0 5 0 0 0 5 4 882 0 0 886 0 903 24 0 927 1818

Percent 0.0 0.0 0.0 0.0
100

.0
0.0 0.0 0.0 0.5

99.

5
0.0 0.0 0.0

97.

4
2.6 0.0

08:30

Volume
0 0 0 0 0 3 0 0 0 3 3 171 0 0 174 0 281 6 0 287 464

Peak

Factor

0.980

High

Int.
6:45:00 AM 08:30 AM 07:45 AM 08:30 AM

Volume 0 0 0 0 0 3 0 0 0 3 0 304 0 0 304 0 281 6 0 287

Peak

Factor

0.41

7

0.72

9

0.80

7
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Georgia Traffic, Inc.
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File Name : 25800005-AP
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Start Date : 3/29/2011
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Northbound
Rothwell Dr
Southbound

Bultler Rd
Eastbound

Bultler Rd
Westbound

Start Time Left Thru Right Peds
App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total

Int.

Total

Peak Hour From 12:00 PM to 05:45 PM - Peak 1 of 1

Interse

ction
05:00 PM

Volume 0 0 0 0 0 19 0 5 0 24 1 688 0 0 689 0 961 1 0 962 1675

Percent 0.0 0.0 0.0 0.0
79.

2
0.0

20.

8
0.0 0.1

99.

9
0.0 0.0 0.0

99.

9
0.1 0.0

05:30

Volume
0 0 0 0 0 10 0 2 0 12 0 188 0 0 188 0 258 0 0 258 458

Peak

Factor

0.914

High

Int.
05:30 PM 05:30 PM 05:30 PM

Volume 0 0 0 0 0 10 0 2 0 12 0 188 0 0 188 0 258 0 0 258

Peak

Factor

0.50

0

0.91

6

0.93

2
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Georgia Traffic, Inc.
Professional Traffic Studies

Tel: 770-926-5949
www.Georgia-Traffic.com

File Name : 25800004-AP
Site Code : 25898004
Start Date : 3/29/2011
Page No : 1

Groups Printed- Cars, Buses & Trucks

Northbound
I-385 SB Off Ramp

Southbound
Bultler Rd
Eastbound

Bultler Rd
Westbound

Start Time Left Thru Right Peds
App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total

Int.

Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

07:00

AM
0 0 0 0 0 75 0 31 0 106 0 110 8 0 118 25 38 0 0 63 287

07:15

AM
0 0 0 0 0 117 0 48 0 165 0 179 15 0 194 35 86 0 0 121 480

07:30

AM
0 0 0 0 0 137 0 27 0 164 0 275 17 0 292 42 97 0 0 139 595

07:45

AM
0 0 0 0 0 145 0 49 0 194 0 257 21 0 278 47 109 0 0 156 628

Total 0 0 0 0 0 474 0 155 0 629 0 821 61 0 882 149 330 0 0 479 1990

08:00

AM
0 0 0 0 0 113 0 69 0 182 0 219 12 0 231 29 151 0 0 180 593

08:15

AM
0 0 0 0 0 106 0 75 0 181 0 194 8 0 202 43 189 0 0 232 615

08:30

AM
0 0 0 0 0 105 1 55 0 161 0 138 6 0 144 36 231 0 0 267 572

08:45

AM
0 0 0 0 0 80 0 42 0 122 0 173 13 0 186 28 94 0 0 122 430

Total 0 0 0 0 0 404 1 241 0 646 0 724 39 0 763 136 665 0 0 801 2210

*** BREAK ***

04:00

PM
0 0 0 0 0 59 0 61 0 120 0 234 17 0 251 44 86 0 0 130 501

04:15

PM
0 0 0 0 0 77 0 75 0 152 0 193 16 0 209 63 98 0 0 161 522

04:30

PM
0 0 0 0 0 74 1 86 0 161 0 156 5 0 161 53 99 0 0 152 474

04:45

PM
0 0 0 0 0 75 0 90 0 165 0 168 9 0 177 82 103 0 0 185 527

Total 0 0 0 0 0 285 1 312 0 598 0 751 47 0 798 242 386 0 0 628 2024

05:00

PM
0 0 0 0 0 89 0 104 0 193 0 148 11 0 159 80 118 0 0 198 550

05:15

PM
0 0 0 0 0 82 0 103 0 185 0 167 16 0 183 98 153 0 0 251 619

05:30

PM
0 0 0 0 0 103 1 81 0 185 0 177 28 0 205 83 177 0 0 260 650

05:45

PM
0 0 0 0 0 96 1 89 0 186 0 165 12 0 177 88 148 0 0 236 599

Total 0 0 0 0 0 370 2 377 0 749 0 657 67 0 724 349 596 0 0 945 2418

Grand

Total
0 0 0 0 0

153

3
4

108

5
0 2622 0

295

3
214 0 3167 876

197

7
0 0 2853 8642

Apprch

%
0.0 0.0 0.0 0.0  

58.

5
0.2

41.

4
0.0  0.0

93.

2
6.8 0.0  

30.

7

69.

3
0.0 0.0   

Total % 0.0 0.0 0.0 0.0 0.0
17.

7
0.0

12.

6
0.0 30.3 0.0

34.

2
2.5 0.0 36.6

10.

1

22.

9
0.0 0.0 33.0
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Georgia Traffic, Inc.
Professional Traffic Studies

Tel: 770-926-5949
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File Name : 25800004-AP
Site Code : 25898004
Start Date : 3/29/2011
Page No : 3

Northbound
I-385 SB Off Ramp

Southbound
Bultler Rd
Eastbound

Bultler Rd
Westbound

Start Time Left Thru Right Peds
App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total

Int.

Total

Peak Hour From 07:00 AM to 11:45 AM - Peak 1 of 1

Interse

ction
07:30 AM

Volume 0 0 0 0 0 501 0 220 0 721 0 945 58 0 1003 161 546 0 0 707 2431

Percent 0.0 0.0 0.0 0.0
69.

5
0.0

30.

5
0.0 0.0

94.

2
5.8 0.0

22.

8

77.

2
0.0 0.0

07:45

Volume
0 0 0 0 0 145 0 49 0 194 0 257 21 0 278 47 109 0 0 156 628

Peak

Factor

0.968

High

Int.
6:45:00 AM 07:45 AM 07:30 AM 08:15 AM

Volume 0 0 0 0 0 145 0 49 0 194 0 275 17 0 292 43 189 0 0 232

Peak

Factor

0.92

9

0.85

9

0.76

2
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Start Date : 3/29/2011
Page No : 4

Northbound
I-385 SB Off Ramp

Southbound
Bultler Rd
Eastbound

Bultler Rd
Westbound

Start Time Left Thru Right Peds
App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total

Int.

Total

Peak Hour From 12:00 PM to 05:45 PM - Peak 1 of 1

Interse

ction
05:00 PM

Volume 0 0 0 0 0 370 2 377 0 749 0 657 67 0 724 349 596 0 0 945 2418

Percent 0.0 0.0 0.0 0.0
49.

4
0.3

50.

3
0.0 0.0

90.

7
9.3 0.0

36.

9

63.

1
0.0 0.0

05:30

Volume
0 0 0 0 0 103 1 81 0 185 0 177 28 0 205 83 177 0 0 260 650

Peak

Factor

0.930

High

Int.
05:00 PM 05:30 PM 05:30 PM

Volume 0 0 0 0 0 89 0 104 0 193 0 177 28 0 205 83 177 0 0 260

Peak

Factor

0.97

0

0.88

3

0.90

9
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Georgia Traffic, Inc.
Professional Traffic Studies

Tel: 770-926-5949
www.Georgia-Traffic.com

File Name : 25800003-AP
Site Code : 25808003
Start Date : 3/29/2011
Page No : 1

Groups Printed- Cars, Buses & Trucks
I-385 NB Off Ramp

Northbound Southbound
Bultler Rd
Eastbound

Bultler Rd
Westbound

Start Time Left Thru Right Peds
App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total

Int.

Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

07:00

AM
3 1 60 0 64 0 0 0 1 1 49 121 0 0 170 0 59 49 0 108 343

07:15

AM
3 0 65 0 68 0 0 0 0 0 83 229 0 0 312 0 109 104 0 213 593

07:30

AM
5 0 57 0 62 0 0 0 0 0 129 280 0 0 409 0 145 107 0 252 723

07:45

AM
2 0 61 0 63 0 0 0 0 0 95 313 0 0 408 0 140 124 0 264 735

Total 13 1 243 0 257 0 0 0 1 1 356 943 0 0 1299 0 453 384 0 837 2394

08:00

AM
4 0 70 0 74 0 0 0 0 0 71 254 0 0 325 0 180 124 0 304 703

08:15

AM
5 1 85 0 91 0 0 0 0 0 76 225 0 0 301 0 219 105 0 324 716

08:30

AM
12 0 83 0 95 0 0 0 0 0 56 201 0 0 257 0 271 96 0 367 719

08:45

AM
4 1 76 0 81 0 0 0 0 0 60 179 0 0 239 0 99 70 0 169 489

Total 25 2 314 0 341 0 0 0 0 0 263 859 0 0 1122 0 769 395 0 1164 2627

*** BREAK ***

04:00

PM
10 2 54 0 66 0 0 0 1 1 59 219 0 0 278 0 130 96 0 226 571

04:15

PM
7 0 50 0 57 0 0 0 0 0 67 216 0 0 283 0 146 80 0 226 566

04:30

PM
9 0 56 0 65 0 0 0 0 0 47 183 0 0 230 0 153 94 0 247 542

04:45

PM
13 1 65 0 79 0 0 0 0 0 49 183 0 0 232 0 165 90 0 255 566

Total 39 3 225 0 267 0 0 0 1 1 222 801 0 0 1023 0 594 360 0 954 2245

05:00

PM
7 1 45 0 53 0 0 0 0 0 48 190 0 0 238 0 194 167 0 361 652

05:15

PM
10 0 49 0 59 0 0 0 0 0 64 187 0 0 251 0 250 179 0 429 739

05:30

PM
14 0 50 0 64 0 0 0 0 0 67 214 0 0 281 0 237 166 0 403 748

05:45

PM
7 0 54 0 61 0 0 0 0 0 62 195 0 0 257 0 220 168 0 388 706

Total 38 1 198 0 237 0 0 0 0 0 241 786 0 0 1027 0 901 680 0 1581 2845

Grand

Total
115 7 980 0 1102 0 0 0 2 2

108

2

338

9
0 0 4471 0

271

7

181

9
0 4536

1011

1

Apprch

%

10.

4
0.6

88.

9
0.0  0.0 0.0 0.0

100

.0
 

24.

2

75.

8
0.0 0.0  0.0

59.

9

40.

1
0.0   

Total % 1.1 0.1 9.7 0.0 10.9 0.0 0.0 0.0 0.0 0.0
10.

7

33.

5
0.0 0.0 44.2 0.0

26.

9

18.

0
0.0 44.9



Georgia Traffic, Inc.
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Georgia Traffic, Inc.
Professional Traffic Studies

Tel: 770-926-5949
www.Georgia-Traffic.com

File Name : 25800003-AP
Site Code : 25808003
Start Date : 3/29/2011
Page No : 3

I-385 NB Off Ramp
Northbound Southbound

Bultler Rd
Eastbound

Bultler Rd
Westbound

Start Time Left Thru Right Peds
App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total

Int.

Total

Peak Hour From 07:00 AM to 11:45 AM - Peak 1 of 1

Interse

ction
07:30 AM

Volume 16 1 273 0 290 0 0 0 0 0 371
107

2
0 0 1443 0 684 460 0 1144 2877

Percent 5.5 0.3
94.

1
0.0 0.0 0.0 0.0 0.0

25.

7

74.

3
0.0 0.0 0.0

59.

8

40.

2
0.0

07:45

Volume
2 0 61 0 63 0 0 0 0 0 95 313 0 0 408 0 140 124 0 264 735

Peak

Factor

0.979

High

Int.
08:15 AM 6:45:00 AM 07:30 AM 08:15 AM

Volume 5 1 85 0 91 0 0 0 0 0 129 280 0 0 409 0 219 105 0 324

Peak

Factor

0.79

7

0.88

2

0.88

3
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Georgia Traffic, Inc.
Professional Traffic Studies

Tel: 770-926-5949
www.Georgia-Traffic.com

File Name : 25800003-AP
Site Code : 25808003
Start Date : 3/29/2011
Page No : 4

I-385 NB Off Ramp
Northbound Southbound

Bultler Rd
Eastbound

Bultler Rd
Westbound

Start Time Left Thru Right Peds
App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total

Int.

Total

Peak Hour From 12:00 PM to 05:45 PM - Peak 1 of 1

Interse

ction
05:00 PM

Volume 38 1 198 0 237 0 0 0 0 0 241 786 0 0 1027 0 901 680 0 1581 2845

Percent
16.

0
0.4

83.

5
0.0 0.0 0.0 0.0 0.0

23.

5

76.

5
0.0 0.0 0.0

57.

0

43.

0
0.0

05:30

Volume
14 0 50 0 64 0 0 0 0 0 67 214 0 0 281 0 237 166 0 403 748

Peak

Factor

0.951

High

Int.
05:30 PM 05:30 PM 05:15 PM

Volume 14 0 50 0 64 0 0 0 0 0 67 214 0 0 281 0 250 179 0 429

Peak

Factor

0.92

6

0.91

4

0.92
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Georgia Traffic, Inc.
Professional Traffic Studies

Tel: 770-926-5949
www.Georgia-Traffic.com

File Name : 25800002-AP
Site Code : 25808002
Start Date : 3/29/2011
Page No : 1

Groups Printed- Cars, Buses & Trucks
New Commerce Ct

Northbound Southbound
Bultler Rd
Eastbound

Bultler Rd
Westbound

Start Time Left Thru Right Peds
App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total

Int.

Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

07:00

AM
8 0 17 0 25 0 0 0 0 0 0 175 3 0 178 5 105 0 0 110 313

07:15

AM
5 0 11 0 16 0 0 0 0 0 0 297 2 0 299 5 208 0 0 213 528

07:30

AM
7 0 16 0 23 0 0 0 0 0 0 324 1 0 325 14 252 0 0 266 614

07:45

AM
14 0 17 0 31 0 0 0 0 0 0 382 2 0 384 8 249 0 0 257 672

Total 34 0 61 0 95 0 0 0 0 0 0
117

8
8 0 1186 32 814 0 0 846 2127

08:00

AM
11 0 8 0 19 0 0 0 0 0 0 319 2 0 321 6 287 0 0 293 633

08:15

AM
8 0 16 0 24 0 0 0 0 0 0 301 8 0 309 9 311 0 0 320 653

08:30

AM
15 0 11 0 26 0 0 0 0 0 0 278 7 0 285 9 352 0 0 361 672

08:45

AM
8 0 19 0 27 0 0 0 0 0 0 247 7 0 254 17 164 0 0 181 462

Total 42 0 54 0 96 0 0 0 0 0 0
114

5
24 0 1169 41

111

4
0 0 1155 2420

*** BREAK ***

04:00

PM
7 0 15 0 22 0 0 0 1 1 0 265 6 0 271 11 219 0 0 230 524

04:15

PM
14 0 10 0 24 0 0 0 0 0 0 261 4 0 265 9 211 0 0 220 509

04:30

PM
10 0 10 0 20 0 0 0 0 0 0 242 3 0 245 10 236 0 0 246 511

04:45

PM
4 0 16 0 20 0 0 0 0 0 0 235 5 0 240 14 251 0 0 265 525

Total 35 0 51 0 86 0 0 0 1 1 0
100

3
18 0 1021 44 917 0 0 961 2069

05:00

PM
18 0 17 0 35 0 0 0 0 0 0 241 2 0 243 14 343 0 0 357 635

05:15

PM
11 0 15 0 26 0 0 0 0 0 0 239 2 0 241 15 403 0 0 418 685

05:30

PM
15 0 17 0 32 0 0 0 0 0 0 261 0 0 261 12 401 0 0 413 706

05:45

PM
7 0 9 0 16 0 0 0 0 0 0 248 0 0 248 10 381 0 0 391 655

Total 51 0 58 0 109 0 0 0 0 0 0 989 4 0 993 51
152

8
0 0 1579 2681

Grand

Total
162 0 224 0 386 0 0 0 1 1 0

431

5
54 0 4369 168

437

3
0 0 4541 9297

Apprch

%

42.

0
0.0

58.

0
0.0  0.0 0.0 0.0

100

.0
 0.0

98.

8
1.2 0.0  3.7

96.

3
0.0 0.0   

Total % 1.7 0.0 2.4 0.0 4.2 0.0 0.0 0.0 0.0 0.0 0.0
46.

4
0.6 0.0 47.0 1.8

47.

0
0.0 0.0 48.8



Georgia Traffic, Inc.
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Georgia Traffic, Inc.
Professional Traffic Studies

Tel: 770-926-5949
www.Georgia-Traffic.com

File Name : 25800002-AP
Site Code : 25808002
Start Date : 3/29/2011
Page No : 3

New Commerce Ct
Northbound Southbound

Bultler Rd
Eastbound

Bultler Rd
Westbound

Start Time Left Thru Right Peds
App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total

Int.

Total

Peak Hour From 07:00 AM to 11:45 AM - Peak 1 of 1

Interse

ction
07:45 AM

Volume 48 0 52 0 100 0 0 0 0 0 0
128

0
19 0 1299 32

119

9
0 0 1231 2630

Percent
48.

0
0.0

52.

0
0.0 0.0 0.0 0.0 0.0 0.0

98.

5
1.5 0.0 2.6

97.

4
0.0 0.0

08:30

Volume
15 0 11 0 26 0 0 0 0 0 0 278 7 0 285 9 352 0 0 361 672

Peak

Factor

0.978

High

Int.
07:45 AM 6:45:00 AM 07:45 AM 08:30 AM

Volume 14 0 17 0 31 0 0 0 0 0 0 382 2 0 384 9 352 0 0 361

Peak

Factor

0.80

6

0.84

6

0.85
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Georgia Traffic, Inc.
Professional Traffic Studies

Tel: 770-926-5949
www.Georgia-Traffic.com

File Name : 25800002-AP
Site Code : 25808002
Start Date : 3/29/2011
Page No : 4

New Commerce Ct
Northbound Southbound

Bultler Rd
Eastbound

Bultler Rd
Westbound

Start Time Left Thru Right Peds
App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total

Int.

Total

Peak Hour From 12:00 PM to 05:45 PM - Peak 1 of 1

Interse

ction
05:00 PM

Volume 51 0 58 0 109 0 0 0 0 0 0 989 4 0 993 51
152

8
0 0 1579 2681

Percent
46.

8
0.0

53.

2
0.0 0.0 0.0 0.0 0.0 0.0

99.

6
0.4 0.0 3.2

96.

8
0.0 0.0

05:30

Volume
15 0 17 0 32 0 0 0 0 0 0 261 0 0 261 12 401 0 0 413 706

Peak

Factor

0.949

High

Int.
05:00 PM 05:30 PM 05:15 PM

Volume 18 0 17 0 35 0 0 0 0 0 0 261 0 0 261 15 403 0 0 418

Peak

Factor

0.77

9

0.95

1

0.94

4
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Georgia Traffic, Inc.
Professional Traffic Studies

Tel: 770-926-5949
www.Georgia-Traffic.com

File Name : 25800001-AP
Site Code : 25808001
Start Date : 3/29/2011
Page No : 1

Groups Printed- Cars, Buses & Trucks
Brookfield Oks Drive

Northbound
Brookfield Blvd

Southbound
Bultler Rd
Eastbound

Bultler Rd
Westbound

Start Time Left Thru Right Peds
App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total

Int.

Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

07:00

AM
4 0 0 0 4 0 0 1 0 1 12 172 1 0 185 3 128 15 0 146 336

07:15

AM
2 0 0 0 2 0 0 2 0 2 41 275 2 0 318 3 189 14 0 206 528

07:30

AM
5 0 1 0 6 0 0 1 0 1 42 284 9 0 335 1 262 11 0 274 616

07:45

AM
6 0 1 0 7 0 0 2 0 2 51 338 8 0 397 8 251 9 0 268 674

Total 17 0 2 0 19 0 0 6 0 6 146
106

9
20 0 1235 15 830 49 0 894 2154

08:00

AM
5 0 2 0 7 0 0 4 0 4 16 307 4 0 327 4 282 2 0 288 626

08:15

AM
4 0 2 0 6 0 0 4 0 4 13 295 6 0 314 1 304 1 0 306 630

08:30

AM
3 0 4 0 7 0 0 2 0 2 6 287 1 0 294 2 338 4 0 344 647

08:45

AM
5 1 0 0 6 0 0 4 0 4 10 248 4 0 262 6 175 7 0 188 460

Total 17 1 8 0 26 0 0 14 0 14 45
113

7
15 0 1197 13

109

9
14 0 1126 2363

*** BREAK ***

04:00

PM
3 0 3 0 6 0 0 11 0 11 6 272 2 0 280 4 217 6 0 227 524

04:15

PM
4 0 0 0 4 0 0 7 0 7 6 264 3 0 273 1 214 3 0 218 502

04:30

PM
3 0 4 0 7 0 0 8 0 8 4 241 3 0 248 0 229 2 0 231 494

04:45

PM
3 0 3 0 6 0 0 9 0 9 2 246 2 0 250 0 256 1 0 257 522

Total 13 0 10 0 23 0 0 35 0 35 18
102

3
10 0 1051 5 916 12 0 933 2042

05:00

PM
7 0 2 0 9 1 0 68 0 69 5 241 0 0 246 1 281 3 0 285 609

05:15

PM
3 0 0 0 3 0 0 23 0 23 3 262 0 0 265 0 387 2 0 389 680

05:30

PM
5 0 2 0 7 1 0 53 0 54 4 274 2 0 280 0 355 1 0 356 697

05:45

PM
1 0 0 0 1 0 1 27 0 28 3 251 2 0 256 0 363 3 0 366 651

Total 16 0 4 0 20 2 1 171 0 174 15
102

8
4 0 1047 1

138

6
9 0 1396 2637

Grand

Total
63 1 24 0 88 2 1 226 0 229 224

425

7
49 0 4530 34

423

1
84 0 4349 9196

Apprch

%

71.

6
1.1

27.

3
0.0  0.9 0.4

98.

7
0.0  4.9

94.

0
1.1 0.0  0.8

97.

3
1.9 0.0   

Total % 0.7 0.0 0.3 0.0 1.0 0.0 0.0 2.5 0.0 2.5 2.4
46.

3
0.5 0.0 49.3 0.4

46.

0
0.9 0.0 47.3
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Georgia Traffic, Inc.
Professional Traffic Studies

Tel: 770-926-5949
www.Georgia-Traffic.com

File Name : 25800001-AP
Site Code : 25808001
Start Date : 3/29/2011
Page No : 3

Brookfield Oks Drive
Northbound

Brookfield Blvd
Southbound

Bultler Rd
Eastbound

Bultler Rd
Westbound

Start Time Left Thru Right Peds
App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total

Int.

Total

Peak Hour From 07:00 AM to 11:45 AM - Peak 1 of 1

Interse

ction
07:45 AM

Volume 18 0 9 0 27 0 0 12 0 12 86
122

7
19 0 1332 15

117

5
16 0 1206 2577

Percent
66.

7
0.0

33.

3
0.0 0.0 0.0

100

.0
0.0 6.5

92.

1
1.4 0.0 1.2

97.

4
1.3 0.0

07:45

Volume
6 0 1 0 7 0 0 2 0 2 51 338 8 0 397 8 251 9 0 268 674

Peak

Factor

0.956

High

Int.
07:45 AM 08:00 AM 07:45 AM 08:30 AM

Volume 6 0 1 0 7 0 0 4 0 4 51 338 8 0 397 2 338 4 0 344
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Factor

0.96

4

0.75

0
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0.87
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Georgia Traffic, Inc.
Professional Traffic Studies

Tel: 770-926-5949
www.Georgia-Traffic.com

File Name : 25800001-AP
Site Code : 25808001
Start Date : 3/29/2011
Page No : 4

Brookfield Oks Drive
Northbound

Brookfield Blvd
Southbound

Bultler Rd
Eastbound

Bultler Rd
Westbound

Start Time Left Thru Right Peds
App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total
Left Thru Right Peds

App.

Total

Int.

Total

Peak Hour From 12:00 PM to 05:45 PM - Peak 1 of 1

Interse

ction
05:00 PM

Volume 16 0 4 0 20 2 1 171 0 174 15
102

8
4 0 1047 1

138

6
9 0 1396 2637

Percent
80.

0
0.0

20.

0
0.0 1.1 0.6

98.

3
0.0 1.4

98.

2
0.4 0.0 0.1

99.

3
0.6 0.0

05:30

Volume
5 0 2 0 7 1 0 53 0 54 4 274 2 0 280 0 355 1 0 356 697

Peak

Factor

0.946

High

Int.
05:00 PM 05:00 PM 05:30 PM 05:15 PM

Volume 7 0 2 0 9 1 0 68 0 69 4 274 2 0 280 0 387 2 0 389

Peak

Factor

0.55

6

0.63

0

0.93

5

0.89
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TRAFFIC COUNTS – BUTLER RD 24‐HOUR TUBE COUNTS 
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Site Code: 000025808025

Station ID: 
E. Butler Rd

West of  Rothwell Dr
Latitude: 0' 0.000 Undefined

Georgia Traffic, Inc.
Professional Traffic Studies

Tel:770-926-5949
www.Georgia-Traffic.com

 

EB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Class  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total

03/29/11 0 7 1 0 0 0 0 0 0 0 0 0 0 0 8
00:15 0 7 1 0 0 0 0 0 0 0 0 0 0 0 8
00:30 0 11 0 0 0 0 0 0 0 0 0 0 0 0 11
00:45 0 10 1 0 0 0 0 0 0 0 0 0 0 0 11

0 35 3 0 0 0 0 0 0 0 0 0 0 0 38
01:00 0 8 2 0 0 0 0 0 0 0 0 0 0 0 10
01:15 0 7 1 0 0 0 0 0 0 0 0 0 0 0 8
01:30 0 4 1 0 0 0 0 0 0 0 0 0 0 0 5
01:45 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1

0 20 4 0 0 0 0 0 0 0 0 0 0 0 24
02:00 0 5 0 0 1 0 0 0 0 0 0 0 0 0 6
02:15 0 3 0 0 0 0 0 0 0 0 0 0 0 0 3
02:30 0 3 0 0 1 0 0 0 0 0 0 0 0 0 4
02:45 0 4 0 0 0 0 0 0 0 0 0 0 0 0 4

0 15 0 0 2 0 0 0 0 0 0 0 0 0 17
03:00 0 2 1 0 0 0 0 0 0 0 0 0 0 0 3
03:15 0 5 2 0 0 0 0 0 0 0 0 0 0 0 7
03:30 0 3 0 0 0 0 0 0 0 0 0 0 0 0 3
03:45 0 3 1 0 0 0 0 0 0 0 0 0 0 0 4

0 13 4 0 0 0 0 0 0 0 0 0 0 0 17
04:00 0 6 2 0 1 0 0 0 0 0 0 0 0 0 9
04:15 0 5 0 0 1 0 0 0 0 0 0 0 0 0 6
04:30 0 13 4 0 0 0 0 0 0 0 0 0 0 0 17
04:45 0 16 1 0 0 0 0 0 0 0 0 0 0 0 17

0 40 7 0 2 0 0 0 0 0 0 0 0 0 49
05:00 0 16 2 0 2 0 0 0 0 0 0 0 0 0 20
05:15 0 30 3 0 2 0 0 0 0 0 0 0 0 0 35
05:30 0 31 3 0 1 0 0 0 0 0 0 0 0 0 35
05:45 0 41 9 0 0 0 0 0 0 0 0 0 0 0 50

0 118 17 0 5 0 0 0 0 0 0 0 0 0 140
06:00 0 50 6 0 0 0 0 1 0 0 0 0 0 0 57
06:15 0 67 5 0 1 0 0 0 0 0 0 0 0 0 73
06:30 0 60 10 1 3 0 0 0 1 1 0 0 0 0 76
06:45 1 78 8 1 0 1 0 0 0 0 0 1 0 0 90

1 255 29 2 4 1 0 1 1 1 0 1 0 0 296
07:00 0 155 9 2 3 2 0 0 0 2 0 0 0 0 173
07:15 1 199 29 2 1 3 1 3 0 1 0 0 1 0 241
07:30 1 238 20 3 1 3 2 3 2 4 0 0 4 0 281
07:45 1 186 25 2 1 2 1 0 0 1 0 0 1 0 220

3 778 83 9 6 10 4 6 2 8 0 0 6 0 915
08:00 1 177 21 1 3 1 0 4 0 1 0 0 0 0 209
08:15 0 166 16 2 4 0 1 1 0 2 0 0 0 0 192
08:30 0 152 18 3 3 0 1 0 0 0 0 0 0 0 177
08:45 0 131 27 2 5 1 2 2 1 3 0 1 0 0 175

1 626 82 8 15 2 4 7 1 6 0 1 0 0 753
09:00 0 91 15 0 3 0 0 2 0 0 0 0 0 0 111
09:15 0 82 16 0 2 0 0 0 0 0 0 1 0 0 101
09:30 0 84 19 2 5 0 0 0 0 1 0 1 0 0 112
09:45 0 79 13 1 2 0 2 2 0 0 0 0 0 0 99

0 336 63 3 12 0 2 4 0 1 0 2 0 0 423
10:00 1 84 13 0 4 0 0 1 0 0 0 0 0 0 103
10:15 0 82 13 0 4 0 1 0 2 0 1 0 0 0 103
10:30 0 100 14 0 0 1 0 2 1 0 0 0 0 0 118
10:45 0 94 11 0 5 0 0 2 0 0 0 0 0 0 112

1 360 51 0 13 1 1 5 3 0 1 0 0 0 436
11:00 0 80 18 1 0 0 2 2 0 0 0 0 0 0 103
11:15 0 109 22 2 3 0 1 3 0 0 0 0 0 0 140
11:30 0 109 11 1 1 0 0 1 0 1 0 0 1 0 125
11:45 0 90 20 0 3 0 0 4 0 1 0 0 0 0 118

0 388 71 4 7 0 3 10 0 2 0 0 1 0 486
Total 6 2984 414 26 66 14 14 33 7 18 1 4 7 0 3594

Percent 0.2% 83.0% 11.5% 0.7% 1.8% 0.4% 0.4% 0.9% 0.2% 0.5% 0.0% 0.1% 0.2% 0.0%  
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Site Code: 000025808025

Station ID: 
E. Butler Rd

West of  Rothwell Dr
Latitude: 0' 0.000 Undefined

Georgia Traffic, Inc.
Professional Traffic Studies

Tel:770-926-5949
www.Georgia-Traffic.com

 

EB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Class  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total
12 PM 0 103 17 1 0 0 1 2 0 0 0 0 0 0 124
12:15 0 98 18 2 1 0 0 1 0 1 0 0 1 0 122
12:30 0 108 19 1 2 0 2 2 0 3 0 0 2 0 139
12:45 0 114 17 1 1 0 0 2 0 0 0 1 0 0 136

0 423 71 5 4 0 3 7 0 4 0 1 3 0 521
13:00 0 119 13 2 1 0 1 3 1 1 0 1 0 0 142
13:15 0 112 17 2 5 0 1 0 0 0 0 0 0 0 137
13:30 1 92 17 2 0 0 1 0 0 0 0 1 0 0 114
13:45 0 142 14 1 1 0 0 3 0 0 0 0 1 0 162

1 465 61 7 7 0 3 6 1 1 0 2 1 0 555
14:00 0 120 14 1 2 0 0 1 0 1 0 0 0 0 139
14:15 0 112 16 4 1 0 0 1 1 1 0 0 0 0 136
14:30 0 102 16 4 1 0 1 4 0 3 0 0 0 0 131
14:45 0 122 12 1 2 0 1 3 0 2 0 0 0 0 143

0 456 58 10 6 0 2 9 1 7 0 0 0 0 549
15:00 0 111 17 0 2 1 0 1 0 0 0 0 0 0 132
15:15 0 95 12 2 1 0 1 2 0 0 0 1 0 0 114
15:30 0 129 17 2 3 0 2 1 0 0 0 0 0 0 154
15:45 0 163 22 2 4 1 3 4 0 3 0 0 3 0 205

0 498 68 6 10 2 6 8 0 3 0 1 3 0 605
16:00 0 174 21 2 2 0 2 3 0 2 0 0 1 0 207
16:15 0 186 14 1 4 0 1 2 0 1 0 1 0 0 210
16:30 0 163 19 1 1 0 1 1 1 0 0 0 0 0 187
16:45 1 182 20 1 1 1 1 1 0 0 0 0 0 0 208

1 705 74 5 8 1 5 7 1 3 0 1 1 0 812
17:00 0 152 17 2 1 0 1 1 0 0 0 2 0 0 176
17:15 1 156 20 1 1 0 1 1 0 0 0 1 0 0 182
17:30 0 140 18 1 1 0 1 2 0 1 0 0 0 0 164
17:45 0 135 19 1 2 0 1 0 0 0 0 0 0 0 158

1 583 74 5 5 0 4 4 0 1 0 3 0 0 680
18:00 0 128 21 2 1 1 0 2 0 0 0 0 0 0 155
18:15 0 108 14 0 1 0 2 1 0 1 0 0 1 0 128
18:30 1 126 12 1 0 0 0 2 1 0 0 1 0 0 144
18:45 0 92 8 0 1 0 2 1 0 0 0 0 0 0 104

1 454 55 3 3 1 4 6 1 1 0 1 1 0 531
19:00 0 94 14 0 0 0 0 2 0 0 0 0 0 0 110
19:15 0 70 7 0 0 0 0 0 0 0 0 0 0 0 77
19:30 0 94 13 0 0 0 0 0 0 1 0 0 0 0 108
19:45 0 58 13 0 2 0 0 1 0 0 0 0 0 0 74

0 316 47 0 2 0 0 3 0 1 0 0 0 0 369
20:00 0 52 8 0 0 0 0 0 0 0 0 0 0 0 60
20:15 0 56 8 0 0 0 0 1 0 0 0 0 0 0 65
20:30 0 63 7 0 1 0 1 2 0 0 0 0 0 0 74
20:45 0 53 0 0 2 0 0 1 0 0 0 0 0 0 56

0 224 23 0 3 0 1 4 0 0 0 0 0 0 255
21:00 0 42 6 0 0 0 0 0 0 0 0 0 0 0 48
21:15 0 31 3 0 1 0 0 1 0 0 0 0 0 0 36
21:30 0 38 5 0 0 0 0 0 0 0 0 0 0 0 43
21:45 0 31 4 0 1 0 0 0 0 0 0 0 0 0 36

0 142 18 0 2 0 0 1 0 0 0 0 0 0 163
22:00 0 56 4 1 1 1 0 0 0 0 0 0 0 0 63
22:15 0 30 3 0 0 0 0 0 0 0 0 0 0 0 33
22:30 0 25 4 0 0 0 0 0 0 0 0 0 0 0 29
22:45 0 25 1 0 0 0 0 0 0 0 0 0 0 0 26

0 136 12 1 1 1 0 0 0 0 0 0 0 0 151
23:00 0 23 2 0 0 0 0 0 0 0 0 0 0 0 25
23:15 0 16 1 0 0 0 0 0 0 0 0 0 0 0 17
23:30 0 15 1 0 0 0 0 0 0 0 0 0 0 0 16
23:45 0 10 2 0 0 0 0 0 0 0 0 0 0 0 12

0 64 6 0 0 0 0 0 0 0 0 0 0 0 70
Total 4 4466 567 42 51 5 28 55 4 21 0 9 9 0 5261

Percent 0.1% 84.9% 10.8% 0.8% 1.0% 0.1% 0.5% 1.0% 0.1% 0.4% 0.0% 0.2% 0.2% 0.0%  
  

Grand
Total

10 7450 981 68 117 19 42 88 11 39 1 13 16 0 8855

Percent 0.1% 84.1% 11.1% 0.8% 1.3% 0.2% 0.5% 1.0% 0.1% 0.4% 0.0% 0.1% 0.2% 0.0%  
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Site Code: 000025808026

Station ID: 
E. Butler Rd

West of Rothwell Dr
Latitude: 0' 0.000 Undefined

Georgia Traffic, Inc.
Professional Traffic Studies

Tel:770-926-5949
www.Georgia-Traffic.com

 

WB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Class  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total

03/29/11 0 20 0 0 0 0 0 0 0 0 0 0 0 0 20
00:15 0 31 2 0 1 0 0 0 0 0 0 0 0 0 34
00:30 0 18 0 0 0 0 0 0 0 0 0 0 0 0 18
00:45 0 17 0 0 0 0 0 0 0 0 0 0 0 0 17

0 86 2 0 1 0 0 0 0 0 0 0 0 0 89
01:00 0 12 1 0 0 0 0 0 0 0 0 0 0 0 13
01:15 0 12 0 0 0 0 0 0 0 0 0 0 0 0 12
01:30 0 7 1 0 0 0 0 0 0 0 0 0 0 0 8
01:45 0 11 1 0 0 0 0 0 0 0 0 0 0 0 12

0 42 3 0 0 0 0 0 0 0 0 0 0 0 45
02:00 0 11 0 0 0 0 0 0 0 0 0 0 0 0 11
02:15 0 10 0 0 0 0 0 0 0 0 0 0 0 0 10
02:30 0 4 0 0 0 0 0 0 0 0 0 0 0 0 4
02:45 0 3 1 0 0 0 0 0 0 0 0 0 0 0 4

0 28 1 0 0 0 0 0 0 0 0 0 0 0 29
03:00 0 4 1 0 0 0 0 0 0 0 0 0 0 0 5
03:15 0 8 1 0 0 0 0 0 0 0 0 0 0 0 9
03:30 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2
03:45 0 6 1 0 0 0 0 0 0 0 0 0 0 0 7

0 20 3 0 0 0 0 0 0 0 0 0 0 0 23
04:00 0 7 0 0 0 0 0 0 0 0 0 0 0 0 7
04:15 0 4 0 0 0 0 0 0 0 0 0 0 0 0 4
04:30 0 11 0 0 0 0 0 0 0 0 0 0 0 0 11
04:45 0 7 1 0 0 0 0 0 0 0 0 0 0 0 8

0 29 1 0 0 0 0 0 0 0 0 0 0 0 30
05:00 0 4 1 0 1 0 0 0 1 0 0 0 0 0 7
05:15 0 11 2 0 0 0 0 0 0 0 0 0 0 0 13
05:30 0 11 2 0 0 1 1 0 1 0 0 0 0 0 16
05:45 0 13 3 0 1 0 0 1 0 0 0 0 0 0 18

0 39 8 0 2 1 1 1 2 0 0 0 0 0 54
06:00 0 21 2 0 1 0 0 0 0 0 0 0 0 0 24
06:15 0 40 10 0 3 0 2 0 1 0 0 0 0 0 56
06:30 0 37 9 1 1 0 0 0 0 0 0 0 0 0 48
06:45 1 51 9 1 0 0 0 2 0 0 0 0 0 0 64

1 149 30 2 5 0 2 2 1 0 0 0 0 0 192
07:00 0 57 7 0 0 0 0 0 0 0 0 0 0 0 64
07:15 0 110 11 1 1 0 0 1 0 2 1 1 0 0 128
07:30 1 119 12 0 1 0 1 0 0 0 0 0 0 0 134
07:45 1 123 18 1 0 0 1 6 0 3 1 0 1 0 155

2 409 48 2 2 0 2 7 0 5 2 1 1 0 481
08:00 0 176 24 1 0 0 2 0 0 1 0 2 3 0 209
08:15 0 202 26 2 1 1 3 4 1 4 0 1 6 0 251
08:30 3 187 28 3 0 1 3 2 2 6 0 2 7 0 244
08:45 0 158 25 1 1 1 1 1 0 0 0 0 0 0 188

3 723 103 7 2 3 9 7 3 11 0 5 16 0 892
09:00 0 103 17 1 0 0 0 0 1 1 0 1 0 0 124
09:15 0 89 10 2 1 0 0 0 0 0 0 0 0 0 102
09:30 0 59 13 0 1 0 1 1 0 0 0 0 0 0 75
09:45 0 62 13 0 2 0 0 3 0 0 0 0 0 0 80

0 313 53 3 4 0 1 4 1 1 0 1 0 0 381
10:00 1 62 10 2 2 0 0 2 0 0 0 0 1 0 80
10:15 1 75 12 0 1 1 1 0 0 1 0 0 0 0 92
10:30 0 84 14 1 3 0 0 0 0 0 0 0 0 0 102
10:45 0 70 17 0 3 0 0 4 0 1 0 0 0 0 95

2 291 53 3 9 1 1 6 0 2 0 0 1 0 369
11:00 0 95 20 1 0 1 0 1 0 0 0 1 1 0 120
11:15 0 109 14 1 2 0 2 2 0 0 0 0 0 0 130
11:30 0 84 12 0 2 1 0 0 0 1 0 0 2 0 102
11:45 0 119 17 1 2 0 0 2 0 1 0 1 1 0 144

0 407 63 3 6 2 2 5 0 2 0 2 4 0 496
Total 8 2536 368 20 31 7 18 32 7 21 2 9 22 0 3081

Percent 0.3% 82.3% 11.9% 0.6% 1.0% 0.2% 0.6% 1.0% 0.2% 0.7% 0.1% 0.3% 0.7% 0.0%  
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Site Code: 000025808026

Station ID: 
E. Butler Rd

West of Rothwell Dr
Latitude: 0' 0.000 Undefined

Georgia Traffic, Inc.
Professional Traffic Studies

Tel:770-926-5949
www.Georgia-Traffic.com

 

WB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Class  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total
12 PM 0 123 18 1 3 1 1 1 1 0 0 0 0 0 149
12:15 0 95 14 2 4 0 2 1 0 0 0 0 0 0 118
12:30 0 117 14 1 1 1 0 1 0 1 0 0 0 0 136
12:45 0 105 20 1 2 2 0 2 0 2 0 0 3 0 137

0 440 66 5 10 4 3 5 1 3 0 0 3 0 540
13:00 0 121 20 1 1 0 1 1 1 2 0 1 0 0 149
13:15 1 109 19 2 1 0 0 0 0 0 0 1 0 0 133
13:30 0 108 10 1 1 0 0 6 0 1 0 1 0 0 128
13:45 0 108 29 2 1 0 0 2 0 0 1 0 2 0 145

1 446 78 6 4 0 1 9 1 3 1 3 2 0 555
14:00 0 113 10 1 3 0 1 2 0 0 0 1 0 0 131
14:15 0 112 14 1 1 1 2 1 1 3 0 0 1 0 137
14:30 0 120 12 2 2 2 0 2 0 1 0 1 0 0 142
14:45 2 110 20 1 3 0 2 0 0 3 1 2 1 0 145

2 455 56 5 9 3 5 5 1 7 1 4 2 0 555
15:00 0 132 13 1 1 1 1 1 0 0 2 1 1 0 154
15:15 2 132 14 2 2 0 2 1 0 1 0 1 4 0 161
15:30 0 132 21 1 0 0 2 1 0 2 0 2 1 0 162
15:45 0 157 23 2 3 0 0 3 0 1 0 0 0 0 189

2 553 71 6 6 1 5 6 0 4 2 4 6 0 666
16:00 2 148 24 2 0 0 2 4 0 1 0 0 0 0 183
16:15 1 139 20 1 2 1 0 3 2 1 0 1 1 0 172
16:30 0 131 19 2 4 0 0 3 0 0 0 1 0 0 160
16:45 2 149 22 2 0 2 1 7 2 4 1 0 1 0 193

5 567 85 7 6 3 3 17 4 6 1 2 2 0 708
17:00 2 194 15 3 0 1 3 4 1 1 0 3 3 0 230
17:15 1 196 25 2 1 1 0 1 0 7 0 4 6 0 244
17:30 0 202 21 2 0 3 1 0 1 6 0 1 2 0 239
17:45 0 194 25 2 0 1 2 8 1 0 0 0 1 0 234

3 786 86 9 1 6 6 13 3 14 0 8 12 0 947
18:00 0 177 18 2 1 0 0 4 1 7 0 1 3 0 214
18:15 0 172 18 3 1 0 0 3 0 2 0 0 2 0 201
18:30 0 133 24 2 0 0 1 1 0 1 0 1 2 0 165
18:45 0 150 12 2 0 1 1 2 0 0 0 2 0 0 170

0 632 72 9 2 1 2 10 1 10 0 4 7 0 750
19:00 0 156 19 1 0 0 0 1 0 1 0 1 1 0 180
19:15 1 134 10 1 0 0 1 1 0 2 0 0 1 0 151
19:30 0 123 11 0 0 2 0 2 0 0 0 1 0 0 139
19:45 0 117 13 1 1 0 2 1 1 0 0 0 0 0 136

1 530 53 3 1 2 3 5 1 3 0 2 2 0 606
20:00 0 119 9 0 1 1 0 1 0 1 0 0 0 0 132
20:15 0 106 4 1 0 1 1 1 0 0 0 0 0 0 114
20:30 3 98 7 0 0 0 1 0 0 0 0 0 0 0 109
20:45 0 86 12 0 0 1 0 0 0 0 0 0 0 0 99

3 409 32 1 1 3 2 2 0 1 0 0 0 0 454
21:00 1 106 13 0 0 0 1 0 0 0 0 0 0 0 121
21:15 1 68 3 0 0 0 0 0 0 0 0 0 0 0 72
21:30 0 101 6 0 2 2 0 0 0 1 0 0 0 0 112
21:45 0 67 8 0 0 0 0 0 0 0 0 0 0 0 75

2 342 30 0 2 2 1 0 0 1 0 0 0 0 380
22:00 0 55 7 0 0 0 0 0 0 0 0 0 0 0 62
22:15 0 42 2 0 0 0 1 0 0 0 0 0 0 0 45
22:30 0 51 0 0 0 0 1 0 0 0 0 0 0 0 52
22:45 1 29 7 0 0 0 0 0 0 0 0 0 0 0 37

1 177 16 0 0 0 2 0 0 0 0 0 0 0 196
23:00 0 40 1 0 0 0 0 0 0 0 0 0 0 0 41
23:15 0 24 1 0 0 0 0 0 0 0 0 0 0 0 25
23:30 0 24 3 0 0 0 0 0 0 0 0 0 0 0 27
23:45 0 19 2 0 0 0 0 0 1 0 0 0 0 0 22

0 107 7 0 0 0 0 0 1 0 0 0 0 0 115
Total 20 5444 652 51 42 25 33 72 13 52 5 27 36 0 6472

Percent 0.3% 84.1% 10.1% 0.8% 0.6% 0.4% 0.5% 1.1% 0.2% 0.8% 0.1% 0.4% 0.6% 0.0%  
  

Grand
Total

28 7980 1020 71 73 32 51 104 20 73 7 36 58 0 9553

Percent 0.3% 83.5% 10.7% 0.7% 0.8% 0.3% 0.5% 1.1% 0.2% 0.8% 0.1% 0.4% 0.6% 0.0%  
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Site Code: 000025808024

Station ID: 
I-385 SB Off Ramp

At E. Butler Rd
Latitude: 0' 0.000 Undefined

Georgia Traffic, Inc.
Professional Traffic Studies

Tel:770-926-5949
www.Georgia-Traffic.com

 

SB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Class  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total

03/29/11 0 10 1 0 0 0 0 0 2 0 0 0 0 0 13
00:15 0 6 2 0 1 0 0 0 0 0 0 0 0 0 9
00:30 0 10 3 0 0 0 0 0 0 0 0 0 0 0 13
00:45 0 5 1 0 0 0 0 0 0 0 0 0 0 0 6

0 31 7 0 1 0 0 0 2 0 0 0 0 0 41
01:00 0 5 2 0 1 0 0 0 1 0 0 0 0 0 9
01:15 0 7 0 0 0 0 0 0 0 0 0 0 0 0 7
01:30 0 4 1 0 0 0 0 0 0 0 0 0 0 0 5
01:45 0 4 4 0 0 0 0 0 0 0 0 0 0 0 8

0 20 7 0 1 0 0 0 1 0 0 0 0 0 29
02:00 0 8 3 0 0 0 0 0 1 0 0 0 0 0 12
02:15 0 6 1 0 0 0 0 0 0 0 0 0 0 0 7
02:30 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2
02:45 0 4 1 0 0 0 0 0 0 0 0 0 0 0 5

0 20 5 0 0 0 0 0 1 0 0 0 0 0 26
03:00 0 3 2 0 0 0 0 0 0 0 0 0 0 0 5
03:15 0 4 0 0 0 0 0 0 0 0 0 0 0 0 4
03:30 0 3 0 0 0 0 0 0 1 0 0 0 0 0 4
03:45 1 4 1 0 0 0 0 0 0 0 0 0 0 0 6

1 14 3 0 0 0 0 0 1 0 0 0 0 0 19
04:00 0 6 0 0 0 0 0 0 0 0 0 0 0 0 6
04:15 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2
04:30 0 4 0 0 0 0 0 0 0 0 0 0 0 0 4
04:45 0 3 1 0 0 0 0 0 0 0 0 0 0 0 4

0 15 1 0 0 0 0 0 0 0 0 0 0 0 16
05:00 0 4 2 0 1 0 0 0 1 0 0 0 0 0 8
05:15 0 13 3 0 0 0 0 1 0 0 0 0 0 0 17
05:30 0 22 9 0 2 0 0 0 2 0 0 0 0 0 35
05:45 0 41 8 0 0 0 0 2 0 0 0 0 0 0 51

0 80 22 0 3 0 0 3 3 0 0 0 0 0 111
06:00 1 18 8 0 0 1 0 0 0 0 0 0 0 0 28
06:15 0 46 15 0 0 0 0 0 2 0 0 0 0 0 63
06:30 0 37 10 1 4 0 0 0 0 0 0 0 0 0 52
06:45 0 60 11 0 2 0 0 3 0 0 0 0 0 0 76

1 161 44 1 6 1 0 3 2 0 0 0 0 0 219
07:00 0 85 26 0 0 1 0 0 0 0 0 0 1 0 113
07:15 0 146 28 1 0 0 1 1 0 0 0 0 0 0 177
07:30 0 136 20 2 2 0 1 2 0 1 0 0 1 0 165
07:45 1 145 18 3 4 1 0 5 0 1 0 0 0 0 178

1 512 92 6 6 2 2 8 0 2 0 0 2 0 633
08:00 0 148 24 3 4 0 0 4 1 1 0 0 0 0 185
08:15 0 134 21 4 2 1 0 1 0 0 0 0 0 0 163
08:30 0 119 22 1 4 0 0 2 1 0 0 0 0 0 149
08:45 0 107 25 0 3 0 1 1 2 0 0 0 0 0 139

0 508 92 8 13 1 1 8 4 1 0 0 0 0 636
09:00 0 62 19 2 3 0 0 2 0 0 0 0 0 0 88
09:15 0 52 11 3 3 0 0 2 1 0 0 0 0 0 72
09:30 0 54 10 3 2 0 0 3 0 0 0 0 0 0 72
09:45 0 62 8 1 1 0 1 3 1 0 0 0 0 0 77

0 230 48 9 9 0 1 10 2 0 0 0 0 0 309
10:00 0 56 12 1 5 0 0 0 2 0 0 0 0 0 76
10:15 0 50 16 0 3 0 0 1 1 0 0 0 0 0 71
10:30 0 62 15 3 3 0 0 0 3 0 0 0 0 0 86
10:45 1 58 22 1 1 0 0 1 0 0 0 0 1 0 85

1 226 65 5 12 0 0 2 6 0 0 0 1 0 318
11:00 1 61 12 0 0 1 0 4 0 0 0 0 0 0 79
11:15 1 72 14 3 3 2 0 0 0 0 0 0 0 0 95
11:30 0 82 16 2 3 0 0 0 0 0 0 0 0 0 103
11:45 0 71 31 0 4 0 0 1 1 0 0 0 0 0 108

2 286 73 5 10 3 0 5 1 0 0 0 0 0 385
Total 6 2103 459 34 61 7 4 39 23 3 0 0 3 0 2742

Percent 0.2% 76.7% 16.7% 1.2% 2.2% 0.3% 0.1% 1.4% 0.8% 0.1% 0.0% 0.0% 0.1% 0.0%  
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Site Code: 000025808024

Station ID: 
I-385 SB Off Ramp

At E. Butler Rd
Latitude: 0' 0.000 Undefined

Georgia Traffic, Inc.
Professional Traffic Studies

Tel:770-926-5949
www.Georgia-Traffic.com

 

SB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Class  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total
12 PM 0 78 24 0 2 1 0 5 1 0 0 0 0 0 111
12:15 0 104 20 0 0 0 1 0 0 0 0 0 1 0 126
12:30 0 87 22 1 1 0 0 0 2 1 0 0 0 0 114
12:45 1 76 27 4 2 0 1 2 1 0 0 0 0 0 114

1 345 93 5 5 1 2 7 4 1 0 0 1 0 465
13:00 0 98 25 2 1 0 0 0 1 0 0 0 0 0 127
13:15 1 102 30 0 4 0 0 1 1 0 0 0 0 0 139
13:30 0 70 19 1 1 0 0 1 1 0 0 0 0 0 93
13:45 0 88 18 1 1 0 0 1 1 0 0 0 0 0 110

1 358 92 4 7 0 0 3 4 0 0 0 0 0 469
14:00 0 78 14 3 2 0 0 0 2 0 0 0 0 0 99
14:15 0 102 18 1 3 0 0 2 1 0 0 0 0 0 127
14:30 0 101 16 1 1 0 0 1 0 0 0 0 0 0 120
14:45 1 114 19 3 4 0 0 4 0 0 0 0 0 0 145

1 395 67 8 10 0 0 7 3 0 0 0 0 0 491
15:00 0 102 27 2 1 0 0 1 0 0 0 0 0 0 133
15:15 0 104 25 1 0 0 0 1 0 0 0 0 0 0 131
15:30 0 102 28 0 1 1 1 0 1 0 0 0 0 0 134
15:45 0 114 29 5 0 0 0 2 1 0 0 0 0 0 151

0 422 109 8 2 1 1 4 2 0 0 0 0 0 549
16:00 1 111 26 0 1 0 0 3 0 0 0 0 0 0 142
16:15 0 115 24 2 1 0 0 2 0 0 0 0 0 0 144
16:30 1 117 26 2 6 0 0 1 0 0 0 0 0 0 153
16:45 0 133 33 1 2 0 0 1 0 0 0 0 0 0 170

2 476 109 5 10 0 0 7 0 0 0 0 0 0 609
17:00 1 146 37 0 1 0 2 3 0 2 1 0 0 0 193
17:15 0 154 37 1 2 1 0 3 1 0 0 1 1 0 201
17:30 0 131 40 2 6 0 1 6 0 0 0 0 0 0 186
17:45 0 135 35 2 2 0 0 3 1 0 0 1 0 0 179

1 566 149 5 11 1 3 15 2 2 1 2 1 0 759
18:00 0 132 29 0 0 1 0 2 0 0 0 0 0 0 164
18:15 0 126 19 1 5 0 0 2 0 0 0 0 0 0 153
18:30 0 92 19 0 2 0 0 1 3 0 0 0 1 0 118
18:45 1 105 12 0 1 0 1 0 0 0 0 0 0 0 120

1 455 79 1 8 1 1 5 3 0 0 0 1 0 555
19:00 0 87 18 1 2 0 0 3 0 0 0 0 0 0 111
19:15 0 78 12 0 0 0 0 1 0 0 0 0 0 0 91
19:30 0 96 20 0 0 2 0 1 0 0 0 0 0 0 119
19:45 1 67 14 0 3 0 0 2 0 0 0 0 0 0 87

1 328 64 1 5 2 0 7 0 0 0 0 0 0 408
20:00 0 64 12 1 0 0 0 1 0 0 0 0 0 0 78
20:15 0 67 12 0 0 0 0 1 0 0 0 0 0 0 80
20:30 2 61 11 0 0 0 0 0 0 0 0 0 0 0 74
20:45 0 55 9 0 0 0 0 0 1 0 0 0 0 0 65

2 247 44 1 0 0 0 2 1 0 0 0 0 0 297
21:00 0 64 7 0 0 0 0 0 0 0 0 0 0 0 71
21:15 1 56 15 1 0 0 0 0 1 0 0 0 0 0 74
21:30 0 64 20 0 3 0 0 1 0 0 0 0 0 0 88
21:45 0 44 2 0 0 0 0 0 1 0 0 0 0 0 47

1 228 44 1 3 0 0 1 2 0 0 0 0 0 280
22:00 0 36 9 0 0 0 0 0 0 0 0 0 0 0 45
22:15 0 28 4 0 1 0 0 0 1 0 0 0 0 0 34
22:30 0 33 4 0 0 0 0 0 1 0 0 0 0 0 38
22:45 0 23 6 0 0 0 0 0 0 0 0 0 0 0 29

0 120 23 0 1 0 0 0 2 0 0 0 0 0 146
23:00 0 23 6 0 0 0 0 0 0 0 0 0 0 0 29
23:15 0 17 3 0 0 0 0 0 0 0 0 0 0 0 20
23:30 0 14 3 1 0 0 0 1 1 0 0 0 0 0 20
23:45 1 13 1 0 0 1 0 0 0 0 0 0 0 0 16

1 67 13 1 0 1 0 1 1 0 0 0 0 0 85
Total 12 4007 886 40 62 7 7 59 24 3 1 2 3 0 5113

Percent 0.2% 78.4% 17.3% 0.8% 1.2% 0.1% 0.1% 1.2% 0.5% 0.1% 0.0% 0.0% 0.1% 0.0%  
  

Grand
Total

18 6110 1345 74 123 14 11 98 47 6 1 2 6 0 7855

Percent 0.2% 77.8% 17.1% 0.9% 1.6% 0.2% 0.1% 1.2% 0.6% 0.1% 0.0% 0.0% 0.1% 0.0%  
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Site Code: 000023808023

Station ID: 
I-385 NB On Ramp

At E. Butler Rd
Latitude: 0' 0.000 Undefined

Georgia Traffic, Inc.
Professional Traffic Studies

Tel:770-926-5949
www.Georgia-Traffic.com

 

NB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Class  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total

03/29/11 0 36 1 0 1 0 0 0 0 0 0 0 0 0 38
00:15 0 28 3 0 0 0 0 0 0 0 0 0 0 0 31
00:30 0 10 0 1 0 0 0 0 0 0 0 0 0 0 11
00:45 0 5 0 0 0 0 0 0 0 0 0 0 0 0 5

0 79 4 1 1 0 0 0 0 0 0 0 0 0 85
01:00 0 7 0 0 0 0 0 0 0 0 0 0 0 0 7
01:15 0 5 1 0 0 0 0 0 0 0 0 0 0 0 6
01:30 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2
01:45 0 2 0 0 0 0 0 0 1 0 0 0 0 0 3

0 16 1 0 0 0 0 0 1 0 0 0 0 0 18
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:15 0 7 0 0 0 0 0 0 0 0 0 0 0 0 7
02:30 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
02:45 0 2 2 0 0 0 0 0 0 0 0 0 0 0 4

0 10 2 0 0 0 0 0 0 0 0 0 0 0 12
03:00 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2
03:15 0 1 0 0 0 0 0 0 1 0 0 0 0 0 2
03:30 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2
03:45 0 5 1 0 0 0 0 0 0 0 0 0 0 0 6

0 10 1 0 0 0 0 0 1 0 0 0 0 0 12
04:00 0 7 3 0 1 0 0 0 0 0 0 0 0 0 11
04:15 0 6 1 0 0 1 0 0 0 0 0 0 0 0 8
04:30 0 11 1 0 0 0 0 0 0 0 0 0 0 0 12
04:45 0 10 2 0 0 0 0 0 0 0 0 0 0 0 12

0 34 7 0 1 1 0 0 0 0 0 0 0 0 43
05:00 0 7 4 0 0 0 0 0 1 0 0 0 0 0 12
05:15 0 15 3 0 0 0 0 0 0 0 0 0 0 0 18
05:30 0 26 8 0 1 0 0 1 0 0 0 0 0 0 36
05:45 0 21 6 0 0 0 0 0 0 0 0 0 0 0 27

0 69 21 0 1 0 0 1 1 0 0 0 0 0 93
06:00 0 46 3 0 3 0 0 0 0 0 0 0 0 0 52
06:15 0 44 7 1 1 0 0 0 1 0 0 0 0 0 54
06:30 0 74 10 1 0 0 0 2 0 0 0 0 0 0 87
06:45 0 86 11 2 0 0 0 1 0 0 0 0 0 0 100

0 250 31 4 4 0 0 3 1 0 0 0 0 0 293
07:00 0 126 10 1 3 0 0 1 1 1 0 0 0 0 143
07:15 0 161 21 1 1 0 0 3 1 3 0 1 1 0 193
07:30 0 196 19 2 0 0 0 0 0 4 0 1 2 0 224
07:45 0 155 22 1 0 0 0 5 0 1 0 1 0 0 185

0 638 72 5 4 0 0 9 2 9 0 3 3 0 745
08:00 0 165 12 1 2 0 0 4 0 0 0 1 0 0 185
08:15 0 156 14 2 1 0 0 1 1 1 0 2 1 0 179
08:30 0 134 16 3 5 0 0 1 0 1 0 0 0 0 160
08:45 0 111 19 2 2 0 0 0 0 0 0 0 2 0 136

0 566 61 8 10 0 0 6 1 2 0 3 3 0 660
09:00 0 96 13 1 0 0 0 2 0 0 0 0 1 0 113
09:15 0 81 11 0 3 0 0 2 1 0 0 0 0 0 98
09:30 0 70 8 1 2 1 0 3 0 0 0 0 0 0 85
09:45 0 62 10 0 5 0 0 0 0 0 0 0 1 0 78

0 309 42 2 10 1 0 7 1 0 0 0 2 0 374
10:00 0 65 10 2 5 0 0 1 2 0 0 0 0 0 85
10:15 0 64 10 0 5 0 0 1 0 0 0 0 0 0 80
10:30 0 79 9 1 1 0 0 1 0 0 0 0 0 0 91
10:45 0 73 9 1 1 0 0 3 1 0 0 1 0 0 89

0 281 38 4 12 0 0 6 3 0 0 1 0 0 345
11:00 0 82 9 2 2 1 0 0 0 1 0 0 0 0 97
11:15 0 110 18 0 2 0 0 2 0 2 0 0 0 0 134
11:30 0 112 17 1 2 0 0 3 1 2 0 0 0 0 138
11:45 0 106 11 3 3 0 0 2 0 0 0 0 0 0 125

0 410 55 6 9 1 0 7 1 5 0 0 0 0 494
Total 0 2672 335 30 52 3 0 39 12 16 0 7 8 0 3174

Percent 0.0% 84.2% 10.6% 0.9% 1.6% 0.1% 0.0% 1.2% 0.4% 0.5% 0.0% 0.2% 0.3% 0.0%  
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Site Code: 000023808023

Station ID: 
I-385 NB On Ramp

At E. Butler Rd
Latitude: 0' 0.000 Undefined

Georgia Traffic, Inc.
Professional Traffic Studies

Tel:770-926-5949
www.Georgia-Traffic.com

 

NB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Class  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total
12 PM 0 97 15 3 3 1 0 1 1 0 0 0 2 0 123
12:15 0 90 19 0 3 0 0 0 0 1 0 0 0 0 113
12:30 0 118 17 0 2 0 0 4 0 0 0 0 1 0 142
12:45 0 82 15 1 4 0 0 2 0 0 0 0 0 0 104

0 387 66 4 12 1 0 7 1 1 0 0 3 0 482
13:00 0 83 17 2 1 0 0 3 0 0 0 2 0 0 108
13:15 0 84 21 2 2 0 0 1 0 0 0 0 0 0 110
13:30 0 99 11 2 3 0 0 1 0 0 0 0 0 0 116
13:45 0 84 12 2 5 0 0 1 0 0 0 0 0 0 104

0 350 61 8 11 0 0 6 0 0 0 2 0 0 438
14:00 0 94 8 2 1 0 0 1 0 0 0 0 0 0 106
14:15 0 87 12 1 1 0 0 2 0 0 0 0 0 0 103
14:30 0 112 15 0 3 0 0 1 0 0 0 0 2 0 133
14:45 0 127 21 0 3 0 0 2 0 0 0 1 0 0 154

0 420 56 3 8 0 0 6 0 0 0 1 2 0 496
15:00 0 119 19 1 3 1 0 2 0 1 0 0 0 0 146
15:15 0 114 19 1 2 1 0 1 0 1 1 0 0 0 140
15:30 0 108 16 1 0 0 0 1 0 0 0 0 0 0 126
15:45 0 113 23 0 0 0 0 0 0 1 0 0 0 0 137

0 454 77 3 5 2 0 4 0 3 1 0 0 0 549
16:00 0 115 16 1 1 0 0 3 1 0 0 0 2 0 139
16:15 0 109 19 0 4 0 0 2 1 1 0 0 0 0 136
16:30 0 122 22 1 1 0 0 1 1 0 0 0 0 0 148
16:45 1 133 17 1 1 0 0 4 0 1 0 0 2 0 160

1 479 74 3 7 0 0 10 3 2 0 0 4 0 583
17:00 0 182 24 1 0 0 0 6 1 1 0 0 0 0 215
17:15 0 207 37 3 0 0 0 6 0 0 0 0 0 0 253
17:30 0 198 30 3 4 0 0 8 0 0 0 1 1 0 245
17:45 0 194 22 1 0 0 0 3 0 1 0 0 0 0 221

0 781 113 8 4 0 0 23 1 2 0 1 1 0 934
18:00 1 176 18 0 0 0 0 3 0 0 0 2 1 0 201
18:15 0 167 13 0 1 0 0 5 0 1 0 0 0 0 187
18:30 0 116 14 0 0 0 0 1 1 0 0 2 1 0 135
18:45 0 90 24 1 0 0 0 3 0 0 0 0 0 0 118

1 549 69 1 1 0 0 12 1 1 0 4 2 0 641
19:00 0 80 10 2 0 0 0 2 1 0 0 0 2 0 97
19:15 0 68 9 0 0 0 0 1 0 0 0 0 0 0 78
19:30 0 82 5 0 0 0 0 0 0 0 0 0 0 0 87
19:45 0 46 9 1 2 0 0 0 0 0 0 0 0 0 58

0 276 33 3 2 0 0 3 1 0 0 0 2 0 320
20:00 0 72 6 0 0 0 0 0 0 0 0 0 0 0 78
20:15 0 53 4 0 1 0 0 0 0 0 0 0 0 0 58
20:30 0 52 10 0 1 0 0 0 0 0 0 0 1 0 64
20:45 0 53 7 0 0 0 0 0 0 0 0 0 0 0 60

0 230 27 0 2 0 0 0 0 0 0 0 1 0 260
21:00 0 51 4 0 0 0 0 0 0 0 0 0 0 0 55
21:15 0 44 4 0 0 0 0 0 0 0 0 0 0 0 48
21:30 1 69 9 0 1 0 0 1 1 0 0 0 0 0 82
21:45 0 46 2 0 0 0 0 1 0 0 0 0 0 0 49

1 210 19 0 1 0 0 2 1 0 0 0 0 0 234
22:00 0 62 3 0 0 0 0 0 1 0 0 0 0 0 66
22:15 0 22 3 1 0 0 0 0 0 0 0 0 1 0 27
22:30 0 27 3 0 0 0 0 0 0 0 0 0 0 0 30
22:45 0 33 0 0 0 0 0 0 0 0 0 0 0 0 33

0 144 9 1 0 0 0 0 1 0 0 0 1 0 156
23:00 0 20 2 0 0 0 0 1 1 0 0 0 0 0 24
23:15 0 15 0 0 0 0 0 0 0 0 0 0 0 0 15
23:30 0 13 2 0 0 0 0 0 1 0 0 0 0 0 16
23:45 0 15 0 0 0 0 0 0 0 0 0 0 0 0 15

0 63 4 0 0 0 0 1 2 0 0 0 0 0 70
Total 3 4343 608 34 53 3 0 74 11 9 1 8 16 0 5163

Percent 0.1% 84.1% 11.8% 0.7% 1.0% 0.1% 0.0% 1.4% 0.2% 0.2% 0.0% 0.2% 0.3% 0.0%  
  

Grand
Total

3 7015 943 64 105 6 0 113 23 25 1 15 24 0 8337

Percent 0.0% 84.1% 11.3% 0.8% 1.3% 0.1% 0.0% 1.4% 0.3% 0.3% 0.0% 0.2% 0.3% 0.0%  
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Site Code: 25800021

Station ID: 
E. Butler Rd

West of Brookefield Pkwy
Latitude: 0' 0.000 Undefined

Georgia Traffic, Inc.
Professional Traffic Studies

Tel:770-926-5949
www.Georgia-Traffic.com

 

EB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Class  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total

03/29/11 0 5 2 0 0 0 0 0 2 0 0 0 0 0 9
00:15 0 9 3 0 0 0 0 0 0 0 0 0 0 0 12
00:30 0 9 0 0 0 0 0 0 0 0 0 0 0 0 9
00:45 0 4 0 0 0 0 0 0 0 0 0 0 0 0 4

0 27 5 0 0 0 0 0 2 0 0 0 0 0 34
01:00 0 4 1 0 0 1 0 0 1 0 0 0 0 0 7
01:15 0 7 0 0 0 0 0 0 0 0 0 0 0 0 7
01:30 0 4 0 0 0 0 0 0 0 0 0 0 0 0 4
01:45 0 3 1 0 0 0 0 0 0 0 0 0 0 0 4

0 18 2 0 0 1 0 0 1 0 0 0 0 0 22
02:00 0 6 0 0 0 0 0 0 0 0 0 0 0 0 6
02:15 0 2 2 0 0 0 0 0 1 0 0 0 0 0 5
02:30 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2
02:45 0 7 1 0 0 0 0 0 0 0 0 0 0 0 8

0 17 3 0 0 0 0 0 1 0 0 0 0 0 21
03:00 0 4 1 0 0 0 0 0 0 0 0 0 0 0 5
03:15 0 2 1 0 0 0 0 0 0 0 0 0 0 0 3
03:30 0 4 1 0 0 0 0 0 1 0 0 0 0 0 6
03:45 0 1 0 0 0 0 0 0 1 0 0 0 0 0 2

0 11 3 0 0 0 0 0 2 0 0 0 0 0 16
04:00 0 2 1 0 0 0 0 0 0 0 0 0 0 0 3
04:15 0 2 1 0 0 0 0 0 0 0 0 0 0 0 3
04:30 0 6 1 0 0 0 0 0 0 0 0 0 0 0 7
04:45 0 8 1 0 0 0 0 0 0 0 0 0 0 0 9

0 18 4 0 0 0 0 0 0 0 0 0 0 0 22
05:00 0 13 2 0 0 0 0 0 0 0 0 0 0 0 15
05:15 0 11 4 0 1 0 0 0 0 0 0 0 0 0 16
05:30 0 16 10 0 1 0 0 0 1 0 0 0 0 0 28
05:45 0 24 15 0 0 0 0 0 0 0 0 0 0 0 39

0 64 31 0 2 0 0 0 1 0 0 0 0 0 98
06:00 1 28 10 0 2 1 0 0 0 0 0 0 0 0 42
06:15 0 40 19 0 2 0 0 0 0 1 0 0 1 0 63
06:30 0 57 26 0 2 0 0 0 0 0 0 0 0 0 85
06:45 0 86 16 2 3 0 0 0 0 0 0 0 0 0 107

1 211 71 2 9 1 0 0 0 1 0 0 1 0 297
07:00 0 166 38 1 1 3 0 1 0 0 0 0 0 0 210
07:15 1 234 35 3 1 0 0 2 1 1 0 1 0 0 279
07:30 0 262 68 3 3 0 3 2 1 1 0 0 0 0 343
07:45 0 259 56 4 6 1 7 3 1 3 0 0 0 0 340

1 921 197 11 11 4 10 8 3 5 0 1 0 0 1172
08:00 0 239 65 6 4 1 0 1 0 0 0 0 1 0 317
08:15 0 223 66 5 4 3 0 1 1 1 0 0 0 0 304
08:30 0 203 56 4 7 0 0 0 0 0 0 0 0 0 270
08:45 3 193 62 6 6 0 0 2 0 1 0 0 0 0 273

3 858 249 21 21 4 0 4 1 2 0 0 1 0 1164
09:00 0 122 28 1 0 0 0 1 0 0 0 0 0 0 152
09:15 0 96 28 7 4 1 1 0 1 0 0 0 0 0 138
09:30 1 81 25 2 2 0 1 1 0 0 0 0 0 0 113
09:45 0 73 20 4 2 0 1 0 1 1 0 0 0 0 102

1 372 101 14 8 1 3 2 2 1 0 0 0 0 505
10:00 1 72 24 1 5 0 0 0 2 0 0 0 1 0 106
10:15 0 94 31 1 0 0 0 1 2 0 0 0 0 0 129
10:30 0 86 20 4 1 1 0 0 3 0 0 0 0 0 115
10:45 0 88 33 2 1 1 0 1 1 0 0 0 2 0 129

1 340 108 8 7 2 0 2 8 0 0 0 3 0 479
11:00 0 82 19 4 7 0 0 1 2 0 0 0 0 0 115
11:15 2 90 26 2 1 1 1 0 1 0 0 0 0 0 124
11:30 1 114 40 3 4 1 0 1 3 1 0 0 0 0 168
11:45 0 108 36 1 3 2 1 1 1 0 0 0 0 0 153

3 394 121 10 15 4 2 3 7 1 0 0 0 0 560
Total 10 3251 895 66 73 17 15 19 28 10 0 1 5 0 4390

Percent 0.2% 74.1% 20.4% 1.5% 1.7% 0.4% 0.3% 0.4% 0.6% 0.2% 0.0% 0.0% 0.1% 0.0%  
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Site Code: 25800021

Station ID: 
E. Butler Rd

West of Brookefield Pkwy
Latitude: 0' 0.000 Undefined

Georgia Traffic, Inc.
Professional Traffic Studies

Tel:770-926-5949
www.Georgia-Traffic.com

 

EB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Class  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total
12 PM 0 120 39 1 8 0 0 3 0 1 0 0 1 0 173
12:15 0 120 42 1 1 1 0 1 0 0 0 0 0 0 166
12:30 0 123 33 2 0 0 1 0 1 1 0 2 0 0 163
12:45 3 112 37 3 1 1 0 1 2 0 0 0 0 0 160

3 475 151 7 10 2 1 5 3 2 0 2 1 0 662
13:00 0 146 32 6 4 1 0 0 1 0 0 0 0 0 190
13:15 0 110 34 2 3 1 1 1 0 0 0 0 0 0 152
13:30 0 93 37 4 3 0 0 2 2 0 0 0 0 0 141
13:45 0 125 36 0 2 0 1 1 0 0 0 0 0 0 165

0 474 139 12 12 2 2 4 3 0 0 0 0 0 648
14:00 0 122 30 1 3 1 3 1 1 1 0 0 0 0 163
14:15 0 120 38 2 3 0 0 3 1 0 0 0 0 0 167
14:30 0 108 42 2 1 0 1 1 0 0 0 0 0 0 155
14:45 0 120 46 6 4 0 1 1 2 1 0 0 0 0 181

0 470 156 11 11 1 5 6 4 2 0 0 0 0 666
15:00 0 110 31 0 1 2 0 0 0 2 0 0 2 0 148
15:15 0 112 37 2 2 0 0 1 0 1 0 0 0 0 155
15:30 1 122 35 1 2 2 2 0 1 0 0 0 1 0 167
15:45 0 166 36 4 5 0 1 1 0 3 0 1 0 0 217

1 510 139 7 10 4 3 2 1 6 0 1 3 0 687
16:00 0 208 42 5 1 1 0 0 2 1 0 0 0 0 260
16:15 0 217 43 7 1 0 0 0 0 0 0 0 0 0 268
16:30 0 192 36 8 1 0 2 0 0 0 0 0 1 0 240
16:45 0 206 42 7 0 0 0 1 0 0 0 0 0 0 256

0 823 163 27 3 1 2 1 2 1 0 0 1 0 1024
17:00 2 204 42 1 1 2 2 1 0 0 0 0 0 0 255
17:15 0 207 51 2 2 3 0 2 0 0 0 2 1 0 270
17:30 1 202 41 0 2 0 3 1 0 1 0 3 0 0 254
17:45 0 196 43 2 4 1 2 3 0 0 0 0 1 0 252

3 809 177 5 9 6 7 7 0 1 0 5 2 0 1031
18:00 2 174 47 1 3 1 0 1 0 1 0 0 0 0 230
18:15 2 123 41 1 3 0 0 0 0 2 0 0 0 0 172
18:30 0 108 32 1 0 0 1 1 0 1 0 0 0 0 144
18:45 0 117 28 0 0 0 0 1 1 1 0 0 0 0 148

4 522 148 3 6 1 1 3 1 5 0 0 0 0 694
19:00 1 88 27 0 1 0 0 0 0 0 0 0 0 0 117
19:15 0 87 24 1 1 0 0 0 0 1 0 0 0 0 114
19:30 0 75 19 0 1 1 0 0 1 0 0 0 0 0 97
19:45 0 70 14 0 2 0 0 0 0 0 0 0 0 0 86

1 320 84 1 5 1 0 0 1 1 0 0 0 0 414
20:00 0 53 25 0 3 0 1 0 1 0 0 0 0 0 83
20:15 0 60 19 0 0 0 0 0 0 0 0 0 0 0 79
20:30 0 62 18 0 1 0 0 0 0 0 0 0 0 0 81
20:45 0 50 22 0 2 0 0 0 0 0 0 0 1 0 75

0 225 84 0 6 0 1 0 1 0 0 0 1 0 318
21:00 0 38 11 0 0 0 0 0 0 0 0 0 0 0 49
21:15 0 36 4 0 0 0 0 0 0 0 0 0 0 0 40
21:30 0 42 6 1 0 0 0 0 1 0 0 0 0 0 50
21:45 0 29 6 0 2 0 0 0 0 0 0 0 0 0 37

0 145 27 1 2 0 0 0 1 0 0 0 0 0 176
22:00 0 43 7 0 1 0 0 0 1 0 0 0 0 0 52
22:15 0 30 4 0 0 0 0 0 0 0 0 0 0 0 34
22:30 0 23 5 0 1 0 0 0 0 0 0 0 0 0 29
22:45 0 19 2 0 0 0 0 0 0 0 0 0 0 0 21

0 115 18 0 2 0 0 0 1 0 0 0 0 0 136
23:00 0 15 6 0 0 0 0 0 0 0 0 0 0 0 21
23:15 0 12 2 0 0 0 0 0 0 0 0 0 0 0 14
23:30 0 12 3 1 0 0 0 0 2 0 0 0 0 0 18
23:45 0 20 2 0 0 0 0 0 0 0 0 0 0 0 22

0 59 13 1 0 0 0 0 2 0 0 0 0 0 75
Total 12 4947 1299 75 76 18 22 28 20 18 0 8 8 0 6531

Percent 0.2% 75.7% 19.9% 1.1% 1.2% 0.3% 0.3% 0.4% 0.3% 0.3% 0.0% 0.1% 0.1% 0.0%  
  

Grand
Total

22 8198 2194 141 149 35 37 47 48 28 0 9 13 0 10921

Percent 0.2% 75.1% 20.1% 1.3% 1.4% 0.3% 0.3% 0.4% 0.4% 0.3% 0.0% 0.1% 0.1% 0.0%  
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Site Code: 25800022

Station ID: 
Butler Rd

West of Brookfield Pkwy
Latitude: 0' 0.000 Undefined

Georgia Traffic, Inc.
Professional Traffic Studies

Tel:770-926-5949
www.Georgia-Traffic.com

 

WB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Class  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total

03/29/11 0 14 4 0 0 0 0 0 0 0 0 0 0 0 18
00:15 0 14 3 0 0 0 0 0 0 0 0 0 0 0 17
00:30 0 5 1 0 0 0 0 0 0 0 0 0 0 0 6
00:45 0 4 1 0 0 0 0 0 0 0 0 0 0 0 5

0 37 9 0 0 0 0 0 0 0 0 0 0 0 46
01:00 0 7 2 0 0 0 0 0 0 0 0 0 0 0 9
01:15 0 5 1 0 0 0 0 0 0 0 0 0 0 0 6
01:30 0 4 1 0 0 0 0 0 0 0 0 0 0 0 5
01:45 0 7 2 0 0 0 0 0 0 0 0 0 0 0 9

0 23 6 0 0 0 0 0 0 0 0 0 0 0 29
02:00 0 4 1 0 0 0 0 0 0 0 0 0 0 0 5
02:15 0 5 1 0 0 0 0 0 0 0 0 0 0 0 6
02:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 9 2 0 0 0 0 0 0 0 0 0 0 0 11
03:00 0 7 2 0 0 0 0 0 0 0 0 0 0 0 9
03:15 0 4 1 0 0 0 0 0 0 0 0 0 0 0 5
03:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:45 0 4 1 0 0 0 0 0 0 0 0 0 0 0 5

0 15 4 0 0 0 0 0 0 0 0 0 0 0 19
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 0 7 2 0 0 0 0 0 0 0 0 0 0 0 9
04:30 0 10 2 0 0 0 0 0 0 0 0 0 0 0 12
04:45 0 7 2 0 0 0 0 0 0 0 0 0 0 0 9

0 24 6 0 0 0 0 0 0 0 0 0 0 0 30
05:00 0 18 4 0 0 0 0 0 0 0 0 0 0 0 22
05:15 0 14 4 0 0 1 0 0 0 0 0 0 0 0 19
05:30 0 23 5 0 0 0 0 0 0 0 0 0 0 0 28
05:45 0 23 5 0 1 0 0 0 0 0 0 0 0 0 29

0 78 18 0 1 1 0 0 0 0 0 0 0 0 98
06:00 0 35 8 1 0 0 0 0 0 0 0 0 0 0 44
06:15 1 63 12 1 1 0 0 0 0 0 0 0 0 0 78
06:30 2 79 14 1 0 0 1 1 0 0 0 0 0 0 98
06:45 0 86 14 1 0 0 0 1 0 1 0 0 0 0 103

3 263 48 4 1 0 1 2 0 1 0 0 0 0 323
07:00 1 124 16 0 5 2 1 5 0 1 0 0 0 0 155
07:15 1 156 25 0 4 2 1 11 1 1 0 1 2 0 205
07:30 1 205 26 2 0 0 1 6 1 4 0 1 4 0 251
07:45 0 191 42 3 0 0 0 1 0 0 0 0 2 0 239

3 676 109 5 9 4 3 23 2 6 0 2 8 0 850
08:00 1 176 44 3 0 0 0 1 1 0 0 0 2 0 228
08:15 1 225 57 5 0 0 0 0 0 0 0 0 0 0 288
08:30 0 271 34 3 1 0 0 0 0 0 0 0 0 0 309
08:45 3 228 20 2 0 0 0 0 1 1 0 0 0 0 255

5 900 155 13 1 0 0 1 2 1 0 0 2 0 1080
09:00 0 174 20 1 1 0 0 0 0 0 0 0 0 0 196
09:15 0 123 20 2 1 0 0 0 0 0 0 0 0 0 146
09:30 0 91 20 2 1 0 0 0 0 0 0 0 0 0 114
09:45 1 77 18 1 1 0 0 0 0 0 0 0 0 0 98

1 465 78 6 4 0 0 0 0 0 0 0 0 0 554
10:00 0 102 20 2 0 0 0 0 1 0 0 0 0 0 125
10:15 0 88 21 2 0 1 0 0 0 0 0 0 0 0 112
10:30 0 119 27 2 4 1 1 0 0 3 0 0 0 0 157
10:45 0 94 22 3 2 1 1 0 1 1 0 0 0 2 127

0 403 90 9 6 3 2 0 2 4 0 0 0 2 521
11:00 0 133 30 2 1 7 0 0 1 2 0 0 0 0 176
11:15 0 140 32 2 2 1 1 1 0 1 0 0 0 0 180
11:30 0 128 29 2 3 4 1 0 1 3 1 0 0 0 172
11:45 0 150 34 3 1 3 2 1 2 1 0 0 0 0 197

0 551 125 9 7 15 4 2 4 7 1 0 0 0 725
Total 12 3444 650 46 29 23 10 28 10 19 1 2 10 2 4286

Percent 0.3% 80.4% 15.2% 1.1% 0.7% 0.5% 0.2% 0.7% 0.2% 0.4% 0.0% 0.0% 0.2% 0.0%  
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Site Code: 25800022

Station ID: 
Butler Rd

West of Brookfield Pkwy
Latitude: 0' 0.000 Undefined

Georgia Traffic, Inc.
Professional Traffic Studies

Tel:770-926-5949
www.Georgia-Traffic.com

 

WB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Class  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total
12 PM 0 133 30 2 1 8 0 0 1 0 1 0 0 1 177
12:15 0 142 32 1 1 1 1 0 1 0 0 0 0 0 179
12:30 0 140 32 2 2 0 0 1 0 1 1 0 2 0 181
12:45 0 154 36 3 3 1 1 0 1 2 0 0 0 0 201

0 569 130 8 7 10 2 1 3 3 2 0 2 1 738
13:00 0 150 34 3 4 4 1 0 1 1 0 0 0 0 198
13:15 0 144 33 4 2 3 1 1 0 0 0 0 0 0 188
13:30 0 119 27 2 3 3 0 0 1 2 0 0 0 0 157
13:45 0 128 29 2 0 4 0 1 1 0 0 0 0 0 165

0 541 123 11 9 14 2 2 3 3 0 0 0 0 708
14:00 0 119 27 3 1 3 1 3 1 1 1 0 0 0 160
14:15 0 122 28 2 2 3 0 0 0 1 0 0 0 0 158
14:30 0 158 36 3 2 1 0 1 1 0 0 0 0 0 202
14:45 0 154 36 3 3 4 0 1 1 2 1 0 0 0 205

0 553 127 11 8 11 1 5 3 4 2 0 0 0 725
15:00 0 168 38 4 0 1 2 0 0 0 2 0 0 2 217
15:15 0 184 42 3 2 2 0 0 1 0 1 0 0 0 235
15:30 0 150 34 3 1 2 2 2 0 1 0 0 0 1 196
15:45 0 140 32 4 4 5 0 1 1 0 3 0 1 0 191

0 642 146 14 7 10 4 3 2 1 6 0 1 3 839
16:00 0 158 36 3 5 1 1 0 0 2 1 0 0 0 207
16:15 0 164 34 3 2 1 0 0 0 0 0 0 0 0 204
16:30 0 172 32 2 5 1 0 2 0 0 0 0 0 1 215
16:45 0 248 57 4 4 0 0 0 1 0 0 0 0 0 314

0 742 159 12 16 3 1 2 1 2 1 0 0 1 940
17:00 0 295 68 5 1 1 2 2 1 0 0 0 0 0 375
17:15 0 289 66 5 2 2 3 0 0 0 0 0 2 1 370
17:30 0 271 62 5 0 4 0 3 1 0 1 0 3 0 350
17:45 0 248 56 4 2 3 1 2 1 0 0 0 0 1 318

0 1103 252 19 5 10 6 7 3 0 1 0 5 2 1413
18:00 0 189 44 3 1 5 1 0 2 0 1 0 0 0 246
18:15 0 138 32 2 1 3 0 0 0 0 2 0 0 0 178
18:30 0 140 32 5 1 0 0 1 1 0 1 0 0 0 181
18:45 0 138 32 2 0 0 0 0 1 1 1 0 0 0 175

0 605 140 12 3 8 1 1 4 1 5 0 0 0 780
19:00 0 147 34 3 0 1 0 0 0 0 0 0 0 0 185
19:15 0 80 18 1 1 1 0 0 0 0 1 0 0 0 102
19:30 0 110 25 2 0 1 1 0 0 1 0 0 0 0 140
19:45 0 82 19 1 0 2 0 0 0 0 0 0 0 0 104

0 419 96 7 1 5 1 0 0 1 1 0 0 0 531
20:00 0 91 21 2 0 3 0 1 0 1 0 0 0 0 119
20:15 0 77 18 1 0 0 0 0 0 0 0 0 0 0 96
20:30 0 84 19 2 0 1 0 0 0 0 0 0 0 0 106
20:45 0 93 21 2 0 2 0 0 0 0 0 0 0 1 119

0 345 79 7 0 6 0 1 0 1 0 0 0 1 440
21:00 0 66 15 1 0 0 0 0 0 0 0 0 0 0 82
21:15 0 42 10 1 0 0 0 0 0 0 0 0 0 0 53
21:30 0 46 10 2 1 0 0 0 0 1 0 0 0 0 60
21:45 0 42 10 1 0 2 0 0 0 0 0 0 0 0 55

0 196 45 5 1 2 0 0 0 1 0 0 0 0 250
22:00 0 32 7 1 0 0 0 0 0 0 0 0 0 0 40
22:15 0 26 6 0 0 0 0 0 0 0 0 0 0 0 32
22:30 0 32 7 1 0 0 0 0 0 0 0 0 0 0 40
22:45 0 26 6 0 0 0 0 0 0 0 0 0 0 0 32

0 116 26 2 0 0 0 0 0 0 0 0 0 0 144
23:00 0 18 4 0 0 0 0 0 0 0 0 0 0 0 22
23:15 0 9 2 0 0 0 0 0 0 0 0 0 0 0 11
23:30 0 12 3 0 0 0 0 0 0 0 0 0 0 0 15
23:45 0 7 2 0 0 0 0 0 0 0 0 0 0 0 9

0 46 11 0 0 0 0 0 0 0 0 0 0 0 57
Total 0 5877 1334 108 57 79 18 22 19 17 18 0 8 8 7565

Percent 0.0% 77.7% 17.6% 1.4% 0.8% 1.0% 0.2% 0.3% 0.3% 0.2% 0.2% 0.0% 0.1% 0.1%  
  

Grand
Total

12 9321 1984 154 86 102 28 50 29 36 19 2 18 10 11851

Percent 0.1% 78.7% 16.7% 1.3% 0.7% 0.9% 0.2% 0.4% 0.2% 0.3% 0.2% 0.0% 0.2% 0.1%  
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COST SUMMARY 



 
 I-85 &I-385 Interchange 

Cost Estimate Summary 

  Alternate 4A 

Construction Design Fee $5,000,000  

R/W Acquisition $14,500,000  

Construction Cost $151,700,000  

Contingencies (20% of Construction Cost, includes Utility Rec.) $30,300,000  

CEI & SCDOT Management (20% of Construction Cost plus 
Contingencies) $364,000,000  

PROJECT TOTAL $237,900,000  



STATEWIDE TRANSPORTATION IMPROVEMENT PLAN 
(STIP) 



District 3 
GreenvilleGreenville 
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MPO / STIP Federal 2010-2015
Length Rank COG Category Program Project Cost

I-385 at Fairview Street (Road S-543) GPATS Earmark Earmark 373         $373   
(Roadway and Bridge Improvements) (Appropriation)
(Matching Agency - SCDOT)
FY 2008 IMD Earmark (Appropriation amount ($375,000) - The funds will be used to complete maintenance improvements to I-385 in the  vicinity of the Fairview Street Interchange         
Salters Road Expansion along I-85 GPATS Earmark Earmark 116 PRC           $368   
(Matching Agency - Local) (Appropriation)     

Earmark Earmark   368 C       
(Matching Agency - SCDOT) (Appropriation)
FY 2010 Appropriation Earmark - Actual amount ($300,000) was reduced by a 2% recession               
SC 153 GPATS Earmark Earmark 200 P 250 R 188 C         $438   
(Near Cooper Road to I-85) (SAFETEA-LU)
(Matching Agency - SCDOT)
(Available balance of previously approved ISTEA earmark identified for the Southern Connector Corridor)                 
Widen West Georgia Road from Neely Ferry Road to GPATS Earmark Earmark 200 P 200 R       $1,400   
Fork Shoals Road (SAFETEA-LU) 1,000 C
(Matching Agency - Local)               
Greenville SC Transit Authority GPATS Earmark Earmark   1,000 C           $1,000   
Multimodal Center IMP (SAFETEA-LU)                 
(Matching Agency - City of Greenville)                 
ICAR Roads GPATS Earmark Earmark   1,822 C           $1,822   
(Matching Agency - City of Greenville) (SAFETEA-LU)                 
International Center for Automotive Research GPATS Earmark Earmark   4,373 C           $4,373   
(ICAR) and reconstruction of Fairforest Way (SAFETEA-LU)                 
(Matching Agency - City of Greenville)                 
US 25 (White Horse Rd) GPATS Federal Lands Appalachian 10,000 C 20,000 C           $20,000   
(Broadway Blvd (S-1047) Development                 
to North of S-506)             
Swamp Rabbit Trail - Phase I GPATS Federal Lands Recreational 125            $125   
This project was awarded with the 2008 Recreational Trails program Trails
Agency - Greenville County Recreation District               
Reedy River Trail - Greenville Tec South Section GPATS Federal Lands Recreational 125            $125   
This project was awarded with the 2008 Recreational Trails program Trails
Agency - City of Greenville Parks & Recreation Department               
Lake Conestee Nature Park - Phase III Trail GPATS Federal Lands Recreational 125            $125   
This project was awarded with the 2009 Recreational Trails program Trails
Agency - Conestee Foundation               
Fountain Inn Recreational Greenway GPATS Federal Lands Recreational 125            $125   
This project was awarded with the 2009 Recreational Trails program Trails
Agency - City of Fountain Inn               
Lake Conestee Nature Park - GPATS Federal Lands Recreational 125            $125   
Swamp Rabbit Trail Extension Trails
This project was awarded with the 2010 Recreational
Trail program
Agency - Conestee Foundation               
Poinsett Reservior Passage GPATS Federal Lands Recreational 120            $120   
Phase II Trails
This project was awarded with the 2010 Recreational
Trail program
Agency - Palmetto Conservation Foundation               
Wildcat Wayside Roadside Park GPATS Federal Lands Recreational 125            $125   
This project was awarded with the 2010 Recreational Trails
Trail program
Agency - South Carolina State Park Service (SCPRT)               
The Blue Wall Connection - Protecting Scenic Highway 11 Appalachian Federal Lands Scenic Byways 1,160     
at Caesar's Head
(Awarded FY 2008 funding)
(The amount shown includes $330,000 of local match)                 
Cherokee Foothills Scenic Highway SC - Appalachian Federal Lands Scenic Byways 247     $247
The Blue Wall Connection
(Awarded FY 2009 funding)
(The amount shown includes $49,380 of local match)                 

Project FY FY FY
Description

Previous
STIP(s) 2010 2011 2012

FYFY Remaining
Cost2014 2015

FY
2013

District 3
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MPO / STIP Federal 2010-2015
Length Rank COG Category Program Project Cost

Cherokee Foothills Scenic Highway SC - Appalachian Federal Lands Scenic Byways 439     $439
Protection of Critical Byway Viewshed
(Awarded FY 2010 funding)
(The amount shown includes $87,785 of local match)                 
I-85 @ I-385 II-2 GPATS Interstate IM 4,000 P 31,465 C 100,535 C 56,000 C $235,000
Exit 51 (Interchanges) NHS 1,000 P 7,866 C 25,134 C 14,000 C
I-85 4.00 IM-3 GPATS Interstate IM 8,712 C               
(Near MM 40 to Near MM 44) IM-16 (Rehab)                 
(Northbound & Southbound)               
I-85 IM-30 GPATS Interstate IM 38 P 13,333 C         $13,370  
(Near MM 43 to Near MM 48) 5.00 (Rehab)               
(Northbound)
(Near MM 47 to Near MM 57) 10.00
(Southbound)
(This project includes activities in Spartanburg County)             
I-85 5.00 IM-48 GPATS Interstate ARRA 5,220 C     
(Near MM 43 to Near MM 48) (Rehab) IM 580 C               
(Southbound)               
I-185 3.00 IM-57 GPATS Interstate ARRA 2,016 C               
(Near MM 14 to Near MM 17) (Rehab) IM 224 C               
(Northbound)               
I-185 3.00 IM-37 GPATS Interstate IM 150 P 2,417 C         $2,567  
(Near MM 14 to Near MM 17) (Rehab)               
(Southbound)               
I-385 4.00 IM-69 GPATS Interstate IM 14,991 C               
(Near MM 22 to Near MM 26) (Rehab)                 
(Northbound/Southbound)               
I-85 IU-4 GPATS Interstate IM 4,000 P             
(US 25 to SC 129) (Widening)     
(Widen to 8 lanes) NHS 1,000 P             
(This project includes activities in Spartanburg County)     
(Identified in the Interstate Long Range Plan for Design Plans only)                 
I-385 6.20 IU-5 GPATS Interstate ARRA 28,330 C     $80,050
(Southern Conn to (Widening) IM 440 P 39,606 C     
Woodruff Rd)     
(MM 30.3 to MM 36.5) NHS 110 P 12,114 C         
(Widen to 6 lanes)           
Greenville County Resurfacing Appalachian / Resurfacing ARRA 7,628 C               

S-136 (Near S-439 to S-575) GPATS Pave/Reconst 296 C     
S-48 (S-566 to SC 14)     
S-21 (SC 291 to US 276)     
S-547 (S-492 to S-183)     
S-79 (SC 124 to Near S-1077)     
S-79 (Near S-47 to SC 183)     
S-448 (S-107 to Near Maple Dr)                 
S-448 (S of S-107 to N of S-84)     
S-448 (Perimeter Rd  to Ranch Rd)                 
S-75 (McBee Ave to US 276)     
S-94 (SC 183 to SC 291)     
S-558 (US 276 to Ramseur Court )     
S-260 (Marue Driver to SC 20)     
S-476 (Goodrich St to US 123)     
S-116 (Near Knob Hill Lane to Near Red Hill Rd)     
S-116 (Near Red Hill Rd to Near Belue Cementary Rd)     
S-116 (Near Belue Cementary Rd to Pierce Rd)     

Intersection Improvements             
SC 146 (Woodruff Rd) @ SI-46 GPATS Safety Safety 625 C             
SC 296 (Bennetts Bridge)

S-434 AU-16 GPATS System Upgrade ARRA 3,118 C     $3,118
(Fairforest Way)                 
(US 276 to Mauldin Road)     
(W

 
idening)                 
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MPO / STIP Federal 2010-2015
Length Rank COG Category Program Project Cost

US 29 NA GPATS System Upgrade NHS 5,100 C     $5,100
(Church St)             
(S-436 (University Ridge) to Augusta St)     
(Corridor Improvements)
Due to timeline restrictions, $5,100,000 of ARRA funds have been made available for the I-385 widening.  Federal Aid funds will be made available to complete the US 29 project.
US 25/SC 11 interchange/intersection APP-01 Appalachian System Upgrade STP 200 P 487 R 514 R 3,000 C       $4,001   
improvements               
(Add loop to interchange & turn             
lanes on SC 11)                 
S-164 (Batesville Road) GPATS-02 GPATS System Upgrade STP   250 P 500 P 3,000 C 5,250 C   $10,500   
(From SC 14 to Roper Mountain     1,500 R         
Road)             
(Three lanes with median, bike                 
lanes, sidewalk North of Pelham                 
Falls Drive)                 
SC 101/SC 290 GPATS-01 GPATS System Upgrade STP   300 P 600 R 3,000 C     $3,900   
(North Buncombe Rd)             
(From US 29 (Wade Hampton)           
to SC 290 (Locust Hill))               
(Five lanes with bike lanes)               
S-548 (Roper Mountain Rd) GPATS-05 GPATS System Upgrade STP   250 P 150 P 1,700 R   1,500 C 2,000 C $5,600   
(From Garlington Road to               
Feaster Road)             
(Four lanes with median, bike                 
lanes and sidewalks)                 
S-107 (Butler Road) GPATS-04 GPATS System Upgrade STP   160 P 560 R 2,500 C       $3,220   
(From Mauldin High School to               
Bridges Rd)               
(Four lanes with median, wide                 
outside lanes and sidewalks)                 
Salter Road Ph1 Widening GPATS-08 GPATS System Upgrade STP   250 P 100 R 1,500 C 2,000 C   $3,850   
(Old Sulfur to Verdae Blvd)               
(Four lanes with median, bike lanes           
and sidewalks)
(Environmental to be completed for
Phase I & II)                 
Salter Road Ph2 Widening GPATS-10 GPATS System Upgrade STP   500 P 100 R 3,000 C 2,000 C 2,000 C $7,600   
(Old Sulfur to Millenium Blvd)               
Widen to 4 lanes             
Woodruff Road Widening GPATS-11 GPATS System Upgrade STP     200 P 200 P 1,500 R 2,000 C $3,900   
(Scuffletown Rd to Bennetts             
Bridge Rd) - Widen to 5 lanes               
w/ S/W & wide outside lane                 
SC 14 GPATS-13 GPATS System Upgrade STP     250 P 250 P 500 R $1,000 2,000  
(Five Forks Road to Bethel Road)         
(Five lanes, bike lanes, sidewalk, and       
future greenway access)         
Roper Mountain Extension (S-547) GPATS-14 GPATS System Upgrade STP     400 P 350 P 600 R $1,350 5,600  
(Pelham Road to Roper Mountain         
Road)       
(This project may be combined with
the Roper Mountain Road project for
cost savings, if possible)
(Three lanes, bike lanes, and sidewalk
on one side)         
Roper Mountain Road (S-548) GPATS-15 GPATS System Upgrade STP     400 P 350 P 750 R $1,500 6,750  
(Rope Mountain Road Extension         
(S-547) to Garlington Road)       
(This project may be combined with
the Roper Mountain Road project for
cost savings, if possible)
(Three lanes, bike lanes, and sidewalk
on one side)         

Project Previous FY FY FY FY
2013 2014 2015 Cost

FY FY Remaining
Description STIP(s) 2010 2011 2012

District 3
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Length Rank COG Category Program Project Cost

Butler Road (S-107) GPATS-16 GPATS System Upgrade STP     500 P 500 P $1,000 15,000  
(Bridges Road to US 276)         
(Four lanes, divided, bike lanes, and       
sidewalks)         
Batesville Road (S-164) GPATS-16 GPATS System Upgrade STP     12,500  
(Pelham Road to Roper Mountain         
Road)       
(Three lanes, wide outside lane and 
sidewalks)         
Intersection Improvements GPATS System Upgrade               $11,400   

SC 101 and GPATS-02 STP   200 P 350 R 1,500 C         
Fews Chapel     
Woodruff Rd and GPATS-03 STP   200 P 350 C 1,500 C       
I-85 interchange             
(Ramp modifications)
(Project to merge with I-85 @ I-385 Design Build)   
Woodruff Rd and GPATS-04 STP   200 P 1,000 C 1,500 C       
Garlington/Miller
(Project to merge with I-85 @ I-385 Design Build)     
Locust Hill (SC 290) and GPATS-05 STP   200 P 500 R 2,000 C       
Mountain View (SC 253)     
Brushy Creek and GPATS-08 STP   250 P   450 R 1,200 C       
Strange     

FY FY FY FY FY Remaining
Description STIP(s) 2010 2011 2012 2013 2014 2015 Cost

Project Previous FY
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GTA (Greenlink) GPATS/ Mass Transit 5307 1,844 CA 1,598 CA 1,956 CA $5,964
Capital - Vehicle Acquisition Appalachian 2,240 VA 566 VA
Cities of Mauldin/Simpsonville GPATS/ Mass Transit 5307

Appalachian
GTA (Greenlink) GPATS/ Mass Transit ARRA - Urban 2,690 VA $2,989
Capital - Vehicle Acquisition, Operations Appalachian 299 OP
Cities of Mauldin/Simpsonville (Greenlink) GPATS/ Mass Transit ARRA - Urban 132 CA
Capital - Vehicle Acquisition, Bus Shelters Appalachian 1,077 VA
GTA (Greenlink) GPATS/ Mass Transit 5309 274 FC
Capital - Multimodal Transportation Center Appalachian
GTA (Greenlink) GPATS/ Mass Transit 5316 384
Job Access & Reverse Commute Appalachian
GTA (Greenlink/CU-CAR/St Francis) GPATS Mass Transit 5316 52 VA $109
Vehicle Acquisition, Operations 57 OP
Includes carryover funds from the GPATS  MPO from FY 2008 and FY 2009
GTA (Miracle Hill Ministries) GPATS Mass Transit 5316 48 VA $48
Vehicle Acquisition
Includes carryover funds from the GPATS  MPO from FY 2008 and FY 2009
GTA (Upstate Shuttle Service) GPATS Mass Transit 5316 85 OP $85
Operations
Includes carryover funds from the GPATS  MPO from FY 2008 and FY 2009
GTA GPATS Mass Transit 5316 24 AD $24
Administration Costs
Includes carryover funds from the GPATS  MPO from FY 2008 and FY 2009
GTA (Greenlink) GPATS/ Mass Transit 5317 228 48 AD $54
New Freedom Appalachian 6 VA
City of Greenville Recreation Department GPATS Mass Transit 5317 48 VA $63
Vehicle Acquisition, Operations, Administration 9 OP

6 AD

Remaining
Cost2010 2014 20152013

FY FY FY FY
STIP(s)Description 2011 2012

Project FYPrevious FY
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Capacity Analysis (Synchro) 
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‐ 2015 No‐Build Conditions 
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CAPACITY ANALYSIS (SYNCHRO) 
EXISTING CONDITIONS 



I-85/I-385 Interchange Improvements
2010 Existing AM 1: Woodruff Road & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 101 323 178 183 232 31 221 693 137 139 729 78
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3255 1719 3438 1538 1719 3438 1538 3335 3438 1538
Flt Permitted 0.57 1.00 0.25 1.00 1.00 0.35 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1033 3255 455 3438 1538 626 3438 1538 3335 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 112 359 198 203 258 34 246 770 152 154 810 87
RTOR Reduction (vph) 0 73 0 0 0 29 0 0 86 0 0 37
Lane Group Flow (vph) 112 484 0 203 258 5 246 770 66 154 810 50
Turn Type pm+pt pm+pt Perm Perm Perm Prot Perm
Protected Phases 7 4 3 8 2 1 6
Permitted Phases 4 8 8 2 2 6
Actuated Green, G (s) 26.1 15.6 26.7 15.9 15.9 43.2 43.2 43.2 9.4 57.6 57.6
Effective Green, g (s) 26.1 15.6 26.7 15.9 15.9 43.2 43.2 43.2 9.4 57.6 57.6
Actuated g/C Ratio 0.26 0.16 0.27 0.16 0.16 0.43 0.43 0.43 0.09 0.58 0.58
Clearance Time (s) 4.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0
Vehicle Extension (s) 4.3 5.5 4.3 5.5 5.5 4.9 4.9 4.9 4.3 4.9 4.9
Lane Grp Cap (vph) 342 508 258 547 245 270 1485 664 313 1980 886
v/s Ratio Prot 0.03 c0.15 c0.08 0.08 0.22 0.05 c0.24
v/s Ratio Perm 0.05 0.13 0.00 c0.39 0.04 0.03
v/c Ratio 0.33 0.95 0.79 0.47 0.02 0.91 0.52 0.10 0.49 0.41 0.06
Uniform Delay, d1 29.2 41.8 31.1 38.2 35.5 26.6 20.8 16.9 43.0 11.8 9.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.77 0.98 1.32
Incremental Delay, d2 0.9 28.9 15.8 1.6 0.1 36.0 1.3 0.3 1.7 0.6 0.1
Delay (s) 30.1 70.7 47.0 39.8 35.6 62.6 22.1 17.1 35.0 12.0 12.3
Level of Service C E D D D E C B C B B
Approach Delay (s) 63.9 42.5 30.0 15.4
Approach LOS E D C B

Intersection Summary
HCM Average Control Delay 34.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 75.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 2: Woodruff Road & Costco Driveway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 15 624 21 47 467 24 21 1 45 6 1 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3422 1719 3438 1538 1719 1543 1719 1810 1538
Flt Permitted 0.43 1.00 0.38 1.00 1.00 0.76 1.00 0.72 1.00 1.00
Satd. Flow (perm) 774 3422 687 3438 1538 1370 1543 1310 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 17 693 23 52 519 27 23 1 50 7 1 10
RTOR Reduction (vph) 0 1 0 0 0 8 0 46 0 0 0 9
Lane Group Flow (vph) 17 715 0 52 519 19 23 5 0 7 1 1
Turn Type pm+pt Perm Perm Perm Perm pm+ov
Protected Phases 5 2 6 8 4 5
Permitted Phases 2 6 6 8 4 4
Actuated Green, G (s) 96.9 96.9 85.6 85.6 85.6 10.1 10.1 10.1 10.1 14.9
Effective Green, g (s) 96.9 96.9 85.6 85.6 85.6 10.1 10.1 10.1 10.1 14.9
Actuated g/C Ratio 0.81 0.81 0.71 0.71 0.71 0.08 0.08 0.08 0.08 0.12
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Vehicle Extension (s) 4.3 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 4.3
Lane Grp Cap (vph) 663 2763 490 2452 1097 115 130 110 152 274
v/s Ratio Prot 0.00 c0.21 0.15 0.00 0.00 0.00
v/s Ratio Perm 0.02 0.08 0.01 c0.02 0.01 0.00
v/c Ratio 0.03 0.26 0.11 0.21 0.02 0.20 0.04 0.06 0.01 0.00
Uniform Delay, d1 2.4 2.8 5.3 5.8 5.0 51.2 50.5 50.6 50.4 46.1
Progression Factor 1.00 1.00 0.11 0.12 0.01 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.2 0.4 0.2 0.0 2.1 0.3 0.6 0.0 0.0
Delay (s) 2.5 3.0 1.0 0.9 0.1 53.3 50.8 51.2 50.4 46.1
Level of Service A A A A A D D D D D
Approach Delay (s) 3.0 0.9 51.6 48.3
Approach LOS A A D D

Intersection Summary
HCM Average Control Delay 5.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.25
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 57.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 3: Green Heron Road & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 3 1 22 1 1 5 7 492 38 46 726 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 6.3 6.3 6.3 6.3 6.3
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 0.88 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.99 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1592 1765 1538 1719 3401 1719 3438 1538
Flt Permitted 0.97 0.87 1.00 0.35 1.00 0.43 1.00 1.00
Satd. Flow (perm) 1548 1577 1538 628 3401 778 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 3 1 24 1 1 6 8 547 42 51 807 3
RTOR Reduction (vph) 0 22 0 0 0 6 0 3 0 0 0 0
Lane Group Flow (vph) 0 6 0 0 2 0 8 586 0 51 807 3
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 8 4 2 6
Permitted Phases 8 4 4 2 6 6
Actuated Green, G (s) 7.7 7.7 7.7 101.0 101.0 101.0 101.0 101.0
Effective Green, g (s) 7.7 7.7 7.7 101.0 101.0 101.0 101.0 101.0
Actuated g/C Ratio 0.06 0.06 0.06 0.84 0.84 0.84 0.84 0.84
Clearance Time (s) 5.0 5.0 5.0 6.3 6.3 6.3 6.3 6.3
Vehicle Extension (s) 4.3 4.3 4.3 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 99 101 99 529 2863 655 2894 1294
v/s Ratio Prot 0.17 c0.23
v/s Ratio Perm c0.00 0.00 0.00 0.01 0.07 0.00
v/c Ratio 0.06 0.02 0.00 0.02 0.20 0.08 0.28 0.00
Uniform Delay, d1 52.7 52.6 52.6 1.5 1.8 1.6 2.0 1.5
Progression Factor 1.00 1.00 1.00 0.98 0.98 0.34 0.43 0.27
Incremental Delay, d2 0.4 0.1 0.0 0.1 0.2 0.2 0.2 0.0
Delay (s) 53.1 52.7 52.6 1.5 1.9 0.8 1.1 0.4
Level of Service D D D A A A A A
Approach Delay (s) 53.1 52.6 1.9 1.1
Approach LOS D D A A

Intersection Summary
HCM Average Control Delay 2.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.26
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 68.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 4: Woodruff Industrial Lane & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 31 4 49 18 4 2 10 437 68 133 742 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.86 1.00 0.95 1.00 0.98 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 1557 1719 1719 1719 3368 1719 3418
Flt Permitted 0.61 1.00 0.72 1.00 0.33 1.00 0.39 1.00
Satd. Flow (perm) 1110 1557 1301 1719 597 3368 700 3418
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 34 4 54 20 4 2 11 486 76 148 824 33
RTOR Reduction (vph) 0 49 0 0 2 0 0 7 0 0 1 0
Lane Group Flow (vph) 34 9 0 20 4 0 11 555 0 148 856 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 3 8 7 4 5 2 1 6
Permitted Phases 8 4 2 6
Actuated Green, G (s) 17.7 11.8 13.3 9.6 72.9 71.6 86.5 79.2
Effective Green, g (s) 17.7 11.8 13.3 9.6 72.9 71.6 86.5 79.2
Actuated g/C Ratio 0.15 0.10 0.11 0.08 0.61 0.60 0.72 0.66
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 5.5 4.3 5.5
Lane Grp Cap (vph) 194 153 157 138 375 2010 580 2256
v/s Ratio Prot c0.01 0.01 0.00 0.00 0.00 0.16 c0.02 c0.25
v/s Ratio Perm c0.02 0.01 0.02 0.16
v/c Ratio 0.18 0.06 0.13 0.03 0.03 0.28 0.26 0.38
Uniform Delay, d1 44.5 49.1 48.0 50.9 9.3 11.7 5.6 9.3
Progression Factor 1.00 1.00 1.00 1.00 0.58 0.79 0.30 0.34
Incremental Delay, d2 0.7 0.3 0.6 0.1 0.0 0.3 0.4 0.5
Delay (s) 45.2 49.3 48.6 51.0 5.5 9.6 2.0 3.6
Level of Service D D D D A A A A
Approach Delay (s) 47.8 49.1 9.5 3.4
Approach LOS D D A A

Intersection Summary
HCM Average Control Delay 8.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 59.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 5: I-85 SB Ramps & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL2 WBL WBR SEL SET SER NWL NWT NWR NEL NER
Lane Configurations
Volume (vph) 291 0 203 0 432 72 402 702 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 6.3 6.3 6.5 6.1
Lane Util. Factor 0.97 0.88 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3335 2707 3438 1538 1719 3438
Flt Permitted 0.95 1.00 1.00 1.00 0.42 1.00
Satd. Flow (perm) 3335 2707 3438 1538 759 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 323 0 226 0 480 80 447 780 0 0 0
RTOR Reduction (vph) 0 0 192 0 0 36 0 0 0 0 0
Lane Group Flow (vph) 323 0 34 0 480 44 447 780 0 0 0
Turn Type custom custom Perm pm+pt
Protected Phases 2 1 6
Permitted Phases 4 4 2 6
Actuated Green, G (s) 18.3 18.3 66.6 66.6 90.6 90.6
Effective Green, g (s) 18.3 18.3 66.6 66.6 90.6 90.6
Actuated g/C Ratio 0.15 0.15 0.55 0.55 0.76 0.76
Clearance Time (s) 5.0 5.0 6.3 6.3 6.5 6.1
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 509 413 1908 854 711 2596
v/s Ratio Prot 0.14 c0.09 0.23
v/s Ratio Perm c0.10 0.01 0.03 c0.38
v/c Ratio 0.63 0.08 0.25 0.05 0.63 0.30
Uniform Delay, d1 47.7 43.7 13.8 12.2 5.6 4.7
Progression Factor 1.00 1.00 0.46 0.09 0.78 0.22
Incremental Delay, d2 3.1 0.1 0.3 0.1 1.9 0.3
Delay (s) 50.8 43.8 6.7 1.2 6.3 1.3
Level of Service D D A A A A
Approach Delay (s) 47.9 5.9 3.1 0.0
Approach LOS D A A A

Intersection Summary
HCM Average Control Delay 14.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.5
Intersection Capacity Utilization 69.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 6: I-85 NB Ramps & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBR SET SER NWL NWT
Lane Configurations
Volume (vph) 292 524 590 133 0 812
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 6.5 6.5 6.5
Lane Util. Factor 0.97 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3335 1538 3438 1538 3438
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3335 1538 3438 1538 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 324 582 656 148 0 902
RTOR Reduction (vph) 0 152 0 98 0 0
Lane Group Flow (vph) 324 430 656 50 0 902
Turn Type Perm Perm
Protected Phases 3 2 2 4
Permitted Phases 3 2
Actuated Green, G (s) 51.4 51.4 40.5 40.5 56.5
Effective Green, g (s) 51.4 51.4 40.5 40.5 49.5
Actuated g/C Ratio 0.43 0.43 0.34 0.34 0.41
Clearance Time (s) 5.6 5.6 6.5 6.5
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1428 659 1160 519 1418
v/s Ratio Prot 0.10 0.19 c0.26
v/s Ratio Perm c0.28 0.03
v/c Ratio 0.23 0.65 0.57 0.10 0.64
Uniform Delay, d1 21.7 27.2 32.5 27.2 28.1
Progression Factor 1.00 1.00 0.80 1.66 0.36
Incremental Delay, d2 0.1 2.7 1.9 0.4 1.1
Delay (s) 21.8 29.9 28.0 45.4 11.2
Level of Service C C C D B
Approach Delay (s) 27.0 31.2 11.2
Approach LOS C C B

Intersection Summary
HCM Average Control Delay 22.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.6
Intersection Capacity Utilization 58.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 7: Carolina Point Pkwy & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 61 36 73 0 0 0 0 973 141 105 751 481
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 1810 1538 3438 1538 1719 3438 1538
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.26 1.00 1.00
Satd. Flow (perm) 1719 1810 1538 3438 1538 461 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 68 40 81 0 0 0 0 1081 157 117 834 534
RTOR Reduction (vph) 0 0 75 0 0 0 0 0 28 0 0 96
Lane Group Flow (vph) 68 40 6 0 0 0 0 1081 129 117 834 438
Turn Type custom Perm Perm Perm Perm
Protected Phases 4 4 2 3 6 2 3 6
Permitted Phases 4 4 2 3 6 2 3 6 2 3 6
Actuated Green, G (s) 9.0 9.0 9.0 98.4 98.4 98.4 98.4 98.4
Effective Green, g (s) 9.0 9.0 9.0 98.4 98.4 98.4 98.4 98.4
Actuated g/C Ratio 0.08 0.08 0.08 0.82 0.82 0.82 0.82 0.82
Clearance Time (s) 7.0 7.0 7.0
Vehicle Extension (s) 4.3 4.3 4.3
Lane Grp Cap (vph) 129 136 115 2819 1261 378 2819 1261
v/s Ratio Prot c0.04 0.02 c0.31 0.24
v/s Ratio Perm 0.00 0.08 0.25 0.28
v/c Ratio 0.53 0.29 0.05 0.38 0.10 0.31 0.30 0.35
Uniform Delay, d1 53.5 52.5 51.5 2.8 2.1 2.6 2.6 2.7
Progression Factor 1.00 1.00 1.00 0.28 0.00 2.02 1.98 9.63
Incremental Delay, d2 5.7 1.9 0.3 0.1 0.0 0.5 0.1 0.2
Delay (s) 59.1 54.4 51.8 0.9 0.0 5.8 5.2 26.4
Level of Service E D D A A A A C
Approach Delay (s) 55.0 0.0 0.8 12.8
Approach LOS E A A B

Intersection Summary
HCM Average Control Delay 10.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 56.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 8: Woodruff Road & Market Point Drive

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 61 954 31 21 1292 54 16 1 30 24 1 29
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 5.8 6.1 6.1 5.8 5.8 5.8 6.1 5.8 5.8 5.8
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 1719 3438 1538 1719 1810 1538 3335 3438 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 1719 3438 1538 1719 1810 1538 3335 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 68 1060 34 23 1436 60 18 1 33 27 1 32
RTOR Reduction (vph) 0 0 17 0 0 18 0 0 23 0 0 30
Lane Group Flow (vph) 68 1060 17 23 1436 42 18 1 10 27 1 2
Turn Type Prot pm+ov Prot pm+ov Prot pm+ov Prot Perm
Protected Phases 5 2 3 1 6 7 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 8.0 51.4 59.1 30.3 73.7 81.1 7.7 7.1 37.4 7.4 6.8 6.8
Effective Green, g (s) 8.0 51.4 59.1 30.3 73.7 81.1 7.7 7.1 37.4 7.4 6.8 6.8
Actuated g/C Ratio 0.07 0.43 0.49 0.25 0.61 0.68 0.06 0.06 0.31 0.06 0.06 0.06
Clearance Time (s) 6.1 6.1 5.8 6.1 6.1 5.8 5.8 5.8 6.1 5.8 5.8 5.8
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 222 1473 757 434 2112 1039 110 107 479 206 195 87
v/s Ratio Prot 0.02 c0.31 0.00 0.01 c0.42 0.00 c0.01 0.00 c0.01 0.01 0.00
v/s Ratio Perm 0.01 0.03 0.00 0.00
v/c Ratio 0.31 0.72 0.02 0.05 0.68 0.04 0.16 0.01 0.02 0.13 0.01 0.02
Uniform Delay, d1 53.4 28.3 15.6 34.0 15.3 6.5 53.1 53.1 28.6 53.3 53.4 53.5
Progression Factor 0.82 0.79 1.16 0.74 0.58 0.77 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 2.9 0.0 0.0 0.9 0.0 1.1 0.1 0.0 0.5 0.0 0.2
Delay (s) 45.0 25.3 18.1 25.1 9.8 5.0 54.2 53.2 28.6 53.7 53.4 53.6
Level of Service D C B C A A D D C D D D
Approach Delay (s) 26.3 9.9 38.0 53.7
Approach LOS C A D D

Intersection Summary
HCM Average Control Delay 18.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.9
Intersection Capacity Utilization 57.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 9: Woodruff Road & Garlington Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 197 707 104 92 890 416 226 217 59 125 100 251
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 6.1 5.2 6.1 5.2 5.2 5.2 5.2 5.2
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.95 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3372 1719 3274 1719 1751 1719 1810 1538
Flt Permitted 0.07 1.00 0.24 1.00 0.61 1.00 0.19 1.00 1.00
Satd. Flow (perm) 126 3372 434 3274 1111 1751 353 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 219 786 116 102 989 462 251 241 66 139 111 279
RTOR Reduction (vph) 0 9 0 0 46 0 0 8 0 0 0 180
Lane Group Flow (vph) 219 893 0 102 1405 0 251 299 0 139 111 99
Turn Type pm+pt pm+pt pm+pt pm+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 69.5 57.6 63.3 54.5 32.9 22.1 30.9 21.1 21.1
Effective Green, g (s) 69.5 57.6 63.3 54.5 32.9 22.1 30.9 21.1 21.1
Actuated g/C Ratio 0.58 0.48 0.53 0.45 0.27 0.18 0.26 0.18 0.18
Clearance Time (s) 5.2 6.1 5.2 6.1 5.2 5.2 5.2 5.2 5.2
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 231 1619 323 1487 359 322 202 318 270
v/s Ratio Prot c0.09 0.26 0.02 0.43 c0.06 c0.17 0.06 0.06
v/s Ratio Perm c0.46 0.14 0.13 0.12 0.06
v/c Ratio 0.95 0.55 0.32 0.94 0.70 0.93 0.69 0.35 0.37
Uniform Delay, d1 36.5 22.1 15.1 31.3 37.8 48.2 36.9 43.4 43.6
Progression Factor 2.23 0.08 0.60 0.70 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 41.7 1.2 0.7 11.1 6.6 32.4 10.6 1.1 1.3
Delay (s) 123.2 3.1 9.8 33.1 44.4 80.5 47.5 44.5 44.9
Level of Service F A A C D F D D D
Approach Delay (s) 26.5 31.5 64.3 45.5
Approach LOS C C E D

Intersection Summary
HCM Average Control Delay 36.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.6
Intersection Capacity Utilization 88.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 10: Woodruff Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 758 133 57 955 0 0 0 0 744 0 443
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.6 6.6 6.6 5.7 5.7
Lane Util. Factor 0.95 1.00 0.95 0.97 1.00
Frt 0.98 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3361 1719 3438 3335 1538
Flt Permitted 1.00 0.15 1.00 0.95 1.00
Satd. Flow (perm) 3361 275 3438 3335 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 842 148 63 1061 0 0 0 0 827 0 492
RTOR Reduction (vph) 0 11 0 0 0 0 0 0 0 0 0 40
Lane Group Flow (vph) 0 979 0 63 1061 0 0 0 0 827 0 452
Turn Type pm+pt Prot custom
Protected Phases 2 1 6 4
Permitted Phases 6 4
Actuated Green, G (s) 51.8 64.9 64.9 42.8 42.8
Effective Green, g (s) 51.8 64.9 64.9 42.8 42.8
Actuated g/C Ratio 0.43 0.54 0.54 0.36 0.36
Clearance Time (s) 6.6 6.6 6.6 5.7 5.7
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1451 227 1859 1189 549
v/s Ratio Prot c0.29 0.02 c0.31 0.25
v/s Ratio Perm 0.14 c0.29
v/c Ratio 0.67 0.28 0.57 0.70 0.82
Uniform Delay, d1 27.3 16.8 18.3 33.0 35.2
Progression Factor 0.47 0.25 0.36 1.01 1.01
Incremental Delay, d2 2.0 0.6 0.7 2.0 10.4
Delay (s) 14.9 4.8 7.3 35.5 46.1
Level of Service B A A D D
Approach Delay (s) 14.9 7.2 0.0 39.4
Approach LOS B A A D

Intersection Summary
HCM Average Control Delay 21.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.9
Intersection Capacity Utilization 103.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 11: Woodruff Road & I-385 NB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 541 961 0 0 544 542 468 0 227 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 6.1 6.1 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3438 3438 1538 1719 1538
Flt Permitted 0.20 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 370 3438 3438 1538 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 601 1068 0 0 604 602 520 0 252 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 447 0 0 68 0 0 0
Lane Group Flow (vph) 601 1068 0 0 604 155 520 0 184 0 0 0
Turn Type pm+pt Perm Prot custom
Protected Phases 5 2 6 8
Permitted Phases 2 6 8
Actuated Green, G (s) 71.2 71.2 30.9 30.9 37.7 37.7
Effective Green, g (s) 71.2 71.2 30.9 30.9 37.7 37.7
Actuated g/C Ratio 0.59 0.59 0.26 0.26 0.31 0.31
Clearance Time (s) 6.1 6.1 6.1 6.1 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 604 2040 885 396 540 483
v/s Ratio Prot c0.28 0.31 0.18 c0.30
v/s Ratio Perm c0.31 0.10 0.12
v/c Ratio 1.00 0.52 0.68 0.39 0.96 0.38
Uniform Delay, d1 28.6 14.4 40.1 36.8 40.5 32.1
Progression Factor 0.97 0.59 0.82 1.58 1.00 1.00
Incremental Delay, d2 30.7 0.7 3.7 2.5 29.6 0.8
Delay (s) 58.5 9.2 36.5 60.6 70.1 32.9
Level of Service E A D E E C
Approach Delay (s) 27.0 48.6 57.9 0.0
Approach LOS C D E A

Intersection Summary
HCM Average Control Delay 40.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 103.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 12: Woodruff Road & Commercial Drive

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 104 1001 83 19 955 39 76 4 6 70 18 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 5.5 5.5 5.5 5.3 5.4 5.4 5.4
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.90 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 3399 1719 3418 1719 1637 1719 1605
Flt Permitted 0.17 1.00 0.23 1.00 0.50 1.00 0.75 1.00
Satd. Flow (perm) 313 3399 420 3418 909 1637 1358 1605
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 116 1112 92 21 1061 43 84 4 7 78 20 61
RTOR Reduction (vph) 0 4 0 0 2 0 0 5 0 0 54 0
Lane Group Flow (vph) 116 1200 0 21 1102 0 84 6 0 78 27 0
Turn Type pm+pt Perm pm+pt Perm
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 82.8 82.8 68.5 68.5 26.3 26.3 13.2 13.2
Effective Green, g (s) 82.8 82.8 68.5 68.5 26.3 26.3 13.2 13.2
Actuated g/C Ratio 0.69 0.69 0.57 0.57 0.22 0.22 0.11 0.11
Clearance Time (s) 5.3 5.5 5.5 5.5 5.3 5.4 5.4 5.4
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 321 2345 240 1951 252 359 149 177
v/s Ratio Prot 0.03 c0.35 c0.32 c0.02 0.00 0.02
v/s Ratio Perm 0.22 0.05 0.05 c0.06
v/c Ratio 0.36 0.51 0.09 0.56 0.33 0.02 0.52 0.15
Uniform Delay, d1 9.5 8.9 11.6 16.3 38.6 36.7 50.4 48.3
Progression Factor 0.57 0.37 0.35 0.36 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.7 0.7 1.1 1.2 0.0 4.8 0.6
Delay (s) 6.3 4.0 4.8 7.0 39.8 36.7 55.3 49.0
Level of Service A A A A D D E D
Approach Delay (s) 4.2 7.0 39.5 52.1
Approach LOS A A D D

Intersection Summary
HCM Average Control Delay 9.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 21.7
Intersection Capacity Utilization 68.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 13: Woodruff Road & Smith Hines Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 5 925 147 111 945 1 66 1 93 1 1 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.0 6.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.92 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99
Satd. Flow (prot) 1719 3368 1719 3438 1634 1667
Flt Permitted 0.25 1.00 0.21 1.00 0.86 0.96
Satd. Flow (perm) 458 3368 387 3438 1441 1618
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 6 1028 163 123 1050 1 73 1 103 1 1 2
RTOR Reduction (vph) 0 8 0 0 0 0 0 45 0 0 2 0
Lane Group Flow (vph) 6 1183 0 123 1051 0 0 132 0 0 2 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 91.6 91.6 91.9 91.9 17.1 17.1
Effective Green, g (s) 91.6 91.6 91.9 91.9 17.1 17.1
Actuated g/C Ratio 0.76 0.76 0.77 0.77 0.14 0.14
Clearance Time (s) 6.3 6.3 6.0 6.0 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 350 2571 296 2633 205 231
v/s Ratio Prot c0.35 0.31
v/s Ratio Perm 0.01 0.32 c0.09 0.00
v/c Ratio 0.02 0.46 0.42 0.40 0.64 0.01
Uniform Delay, d1 3.4 5.2 4.8 4.7 48.6 44.2
Progression Factor 0.12 0.11 0.29 0.31 1.00 1.00
Incremental Delay, d2 0.1 0.5 0.4 0.0 7.9 0.0
Delay (s) 0.5 1.1 1.8 1.5 56.5 44.2
Level of Service A A A A E D
Approach Delay (s) 1.1 1.5 56.5 44.2
Approach LOS A A E D

Intersection Summary
HCM Average Control Delay 5.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 85.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 14: Woodruff Road & Walmart Driveway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 20 1393 122 12 2907 74 44 2 22 75 1 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.86 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.96
Satd. Flow (prot) 1719 3396 1719 3425 1719 1559 1711
Flt Permitted 0.04 1.00 0.13 1.00 0.77 1.00 0.73
Satd. Flow (perm) 80 3396 234 3425 1393 1559 1302
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 22 1548 136 13 3230 82 49 2 24 83 1 8
RTOR Reduction (vph) 0 4 0 0 1 0 0 21 0 0 4 0
Lane Group Flow (vph) 22 1680 0 13 3311 0 49 5 0 0 88 0
Turn Type pm+pt Perm Perm Perm
Protected Phases 5 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 94.1 94.1 83.8 83.8 14.6 14.6 14.6
Effective Green, g (s) 94.1 94.1 83.8 83.8 14.6 14.6 14.6
Actuated g/C Ratio 0.78 0.78 0.70 0.70 0.12 0.12 0.12
Clearance Time (s) 6.3 6.3 6.3 6.3 5.0 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 117 2663 163 2392 169 190 158
v/s Ratio Prot 0.01 c0.49 c0.97 0.00
v/s Ratio Perm 0.14 0.06 0.04 c0.07
v/c Ratio 0.19 0.63 0.08 1.38 0.29 0.03 0.56
Uniform Delay, d1 34.1 5.5 5.8 18.1 48.0 46.4 49.7
Progression Factor 1.45 1.16 0.55 0.57 1.00 1.00 1.00
Incremental Delay, d2 1.2 1.1 0.5 174.4 1.5 0.1 6.0
Delay (s) 50.7 7.5 3.7 184.8 49.5 46.5 55.7
Level of Service D A A F D D E
Approach Delay (s) 8.1 184.1 48.5 55.7
Approach LOS A F D E

Intersection Summary
HCM Average Control Delay 122.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.26
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 103.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 15: Woodruff Road & Verdin Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 36 667 18 84 1861 48 301 221 24 42 179 63
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 5.2 5.0 5.0 5.2 5.2
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 1.00 0.85 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3425 1719 3425 1719 1810 1538 1719 1739
Flt Permitted 0.06 1.00 0.32 1.00 0.18 1.00 1.00 0.61 1.00
Satd. Flow (perm) 106 3425 576 3425 325 1810 1538 1097 1739
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 40 741 20 93 2068 53 334 246 27 47 199 70
RTOR Reduction (vph) 0 2 0 0 1 0 0 0 18 0 10 0
Lane Group Flow (vph) 40 759 0 93 2120 0 334 246 9 47 259 0
Turn Type Perm Perm pm+pt Perm Perm
Protected Phases 2 6 3 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 68.6 68.6 68.6 68.6 40.1 40.1 40.1 16.9 16.9
Effective Green, g (s) 68.6 68.6 68.6 68.6 40.1 40.1 40.1 16.9 16.9
Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.33 0.33 0.33 0.14 0.14
Clearance Time (s) 6.3 6.3 6.3 6.3 5.2 5.0 5.0 5.2 5.2
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 61 1958 329 1958 315 605 514 154 245
v/s Ratio Prot 0.22 c0.62 c0.16 0.14 0.15
v/s Ratio Perm 0.38 0.16 c0.20 0.01 0.04
v/c Ratio 0.66 0.39 0.28 1.08 1.06 0.41 0.02 0.31 1.06
Uniform Delay, d1 17.6 14.1 13.1 25.7 34.3 30.8 26.8 46.3 51.6
Progression Factor 0.84 0.94 0.91 0.85 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 36.3 0.5 1.5 44.3 67.5 0.7 0.0 1.8 73.0
Delay (s) 51.1 13.7 13.5 66.2 101.9 31.5 26.8 48.1 124.5
Level of Service D B B E F C C D F
Approach Delay (s) 15.6 64.0 70.0 113.2
Approach LOS B E E F

Intersection Summary
HCM Average Control Delay 59.0 HCM Level of Service E
HCM Volume to Capacity ratio 1.05
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.5
Intersection Capacity Utilization 113.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 16: Woodruff Road & Butler Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 4 633 46 477 1693 1 145 25 349 20 26 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 5.0 6.3 5.0 5.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85 1.00 0.97
Flt Protected 1.00 0.95 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 3402 1719 3438 1736 1538 1719 1751
Flt Permitted 0.94 0.25 1.00 0.73 1.00 0.45 1.00
Satd. Flow (perm) 3203 445 3438 1324 1538 814 1751
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 4 703 51 530 1881 1 161 28 388 22 29 8
RTOR Reduction (vph) 0 4 0 0 0 0 0 0 52 0 7 0
Lane Group Flow (vph) 0 754 0 530 1882 0 0 189 336 22 30 0
Turn Type Perm pm+pt Perm pm+ov Perm
Protected Phases 2 1 6 8 1 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 52.7 86.7 86.7 22.0 49.7 22.0 22.0
Effective Green, g (s) 52.7 86.7 86.7 22.0 49.7 22.0 22.0
Actuated g/C Ratio 0.44 0.72 0.72 0.18 0.41 0.18 0.18
Clearance Time (s) 6.3 6.3 6.3 5.0 6.3 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1407 616 2484 243 637 149 321
v/s Ratio Prot c0.20 0.55 0.12 0.02
v/s Ratio Perm 0.24 c0.42 c0.14 0.10 0.03
v/c Ratio 0.54 0.86 0.76 0.78 0.53 0.15 0.09
Uniform Delay, d1 24.7 16.9 10.2 46.7 26.3 41.1 40.7
Progression Factor 0.75 1.50 0.81 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 3.3 0.5 15.7 1.2 0.7 0.2
Delay (s) 19.8 28.6 8.8 62.4 27.5 41.9 40.9
Level of Service B C A E C D D
Approach Delay (s) 19.8 13.1 38.9 41.3
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 18.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 102.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 17: Woodruff Road & Bell Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 22 988 80 25 2390 15 124 1 30 12 1 53
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.2 6.2 6.2 6.2 5.4 5.4
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.97 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.96 0.99
Satd. Flow (prot) 1719 3399 1719 3435 1695 1598
Flt Permitted 0.04 1.00 0.22 1.00 0.72 0.95
Satd. Flow (perm) 78 3399 391 3435 1278 1530
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 24 1098 89 28 2656 17 138 1 33 13 1 59
RTOR Reduction (vph) 0 5 0 0 0 0 0 7 0 0 8 0
Lane Group Flow (vph) 24 1182 0 28 2673 0 0 165 0 0 65 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 92.4 92.4 92.4 92.4 16.0 16.0
Effective Green, g (s) 92.4 92.4 92.4 92.4 16.0 16.0
Actuated g/C Ratio 0.77 0.77 0.77 0.77 0.13 0.13
Clearance Time (s) 6.2 6.2 6.2 6.2 5.4 5.4
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 60 2617 301 2645 170 204
v/s Ratio Prot 0.35 c0.78
v/s Ratio Perm 0.31 0.07 c0.13 0.04
v/c Ratio 0.40 0.45 0.09 1.01 0.97 0.32
Uniform Delay, d1 4.6 4.9 3.4 13.8 51.8 47.1
Progression Factor 1.72 0.92 0.75 0.55 1.00 1.00
Incremental Delay, d2 16.9 0.5 0.3 15.4 60.5 1.4
Delay (s) 24.8 5.0 2.9 23.0 112.3 48.5
Level of Service C A A C F D
Approach Delay (s) 5.4 22.8 112.3 48.5
Approach LOS A C F D

Intersection Summary
HCM Average Control Delay 21.9 HCM Level of Service C
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.6
Intersection Capacity Utilization 91.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 18: Woodruff Road & SC 14

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 135 535 82 45 1321 178 330 343 118 118 205 285
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 5.0 6.3 6.3 5.0 5.0 6.3 5.0 5.0 6.3
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3438 1538 1719 3377 1719 1810 1538 1719 1810 1538
Flt Permitted 0.07 1.00 1.00 0.38 1.00 0.20 1.00 1.00 0.27 1.00 1.00
Satd. Flow (perm) 127 3438 1538 694 3377 362 1810 1538 483 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 150 594 91 50 1468 198 367 381 131 131 228 317
RTOR Reduction (vph) 0 0 34 0 9 0 0 0 89 0 0 21
Lane Group Flow (vph) 150 594 57 50 1657 0 367 381 42 131 228 296
Turn Type pm+pt pm+ov pm+pt pm+pt pm+ov pm+pt pm+ov
Protected Phases 5 2 3 1 6 3 8 1 7 4 5
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 65.6 56.9 74.9 63.2 55.7 38.0 23.1 30.6 24.9 15.0 23.7
Effective Green, g (s) 65.6 56.9 74.9 63.2 55.7 38.0 23.1 30.6 24.9 15.0 23.7
Actuated g/C Ratio 0.55 0.47 0.62 0.53 0.46 0.32 0.19 0.26 0.21 0.12 0.20
Clearance Time (s) 6.3 6.3 5.0 6.3 6.3 5.0 5.0 6.3 5.0 5.0 6.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 185 1630 960 430 1567 318 348 392 202 226 304
v/s Ratio Prot 0.06 0.17 0.01 0.01 c0.49 c0.17 0.21 0.01 0.05 0.13 c0.07
v/s Ratio Perm 0.38 0.03 0.05 c0.19 0.02 0.08 0.12
v/c Ratio 0.81 0.36 0.06 0.12 1.06 1.15 1.09 0.11 0.65 1.01 0.97
Uniform Delay, d1 30.5 20.1 8.8 14.0 32.2 36.0 48.4 34.2 41.3 52.5 47.8
Progression Factor 1.45 0.65 0.56 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 22.5 0.6 0.0 0.2 39.7 99.0 76.1 0.2 8.2 62.2 44.5
Delay (s) 66.7 13.6 5.0 14.2 71.9 135.1 124.6 34.4 49.6 114.7 92.3
Level of Service E B A B E F F C D F F
Approach Delay (s) 22.2 70.2 115.5 91.6
Approach LOS C E F F

Intersection Summary
HCM Average Control Delay 73.7 HCM Level of Service E
HCM Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 97.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 19: E Parkins Mill Road & US 276

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 96 91 45 124 21 94 89 1302 68 77 1138 81
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 0.97 1.00 1.00 1.00 0.91 1.00 0.97 0.91 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3267 3335 1810 1538 1719 4940 1538 3335 4940 1538
Flt Permitted 0.74 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1343 3267 3335 1810 1538 1719 4940 1538 3335 4940 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 107 101 50 138 23 104 99 1447 76 86 1264 90
RTOR Reduction (vph) 0 44 0 0 0 90 0 0 39 0 0 43
Lane Group Flow (vph) 107 107 0 138 23 14 99 1447 37 86 1264 47
Turn Type pm+pt Prot Perm Prot Perm Prot Perm
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 4 6 2
Actuated Green, G (s) 20.4 11.4 10.7 13.1 13.1 11.3 47.8 47.8 8.5 45.0 45.0
Effective Green, g (s) 20.4 11.4 10.7 13.1 13.1 11.3 47.8 47.8 8.5 45.0 45.0
Actuated g/C Ratio 0.21 0.11 0.11 0.13 0.13 0.11 0.48 0.48 0.09 0.45 0.45
Clearance Time (s) 4.0 6.0 4.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 4.3 4.9 4.3 4.9 4.9 4.3 4.9 4.9 4.3 4.9 4.9
Lane Grp Cap (vph) 310 375 359 239 203 195 2376 740 285 2236 696
v/s Ratio Prot 0.03 0.03 c0.04 0.01 c0.06 c0.29 0.03 0.26
v/s Ratio Perm c0.04 0.01 0.02 0.03
v/c Ratio 0.35 0.28 0.38 0.10 0.07 0.51 0.61 0.05 0.30 0.57 0.07
Uniform Delay, d1 33.5 40.3 41.3 37.9 37.8 41.4 18.9 13.7 42.7 20.0 15.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.8 1.1 0.4 0.3 3.3 0.6 0.1 0.9 0.5 0.1
Delay (s) 34.5 41.1 42.4 38.3 38.1 44.7 19.6 13.8 43.6 20.5 15.4
Level of Service C D D D D D B B D C B
Approach Delay (s) 38.4 40.3 20.8 21.6
Approach LOS D D C C

Intersection Summary
HCM Average Control Delay 23.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 99.4 Sum of lost time (s) 19.0
Intersection Capacity Utilization 55.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 20: Duvall Drive & US 276

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR SET SER NWL NWT
Lane Configurations
Volume (vph) 318 88 1099 208 95 1141
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.3 6.3 6.3
Lane Util. Factor 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.85 0.98 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 1538 4822 1719 4940
Flt Permitted 0.95 1.00 1.00 0.15 1.00
Satd. Flow (perm) 1719 1538 4822 265 4940
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 353 98 1221 231 106 1268
RTOR Reduction (vph) 0 50 43 0 0 0
Lane Group Flow (vph) 353 48 1409 0 106 1268
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 6
Actuated Green, G (s) 15.0 15.0 36.4 36.4 36.4
Effective Green, g (s) 15.0 15.0 36.4 36.4 36.4
Actuated g/C Ratio 0.24 0.24 0.57 0.57 0.57
Clearance Time (s) 6.0 6.0 6.3 6.3 6.3
Vehicle Extension (s) 4.9 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 405 362 2755 151 2823
v/s Ratio Prot c0.21 0.29 0.26
v/s Ratio Perm 0.03 c0.40
v/c Ratio 0.87 0.13 0.51 0.70 0.45
Uniform Delay, d1 23.4 19.2 8.3 9.8 7.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.4 0.3 0.3 16.7 0.2
Delay (s) 42.8 19.5 8.6 26.5 8.1
Level of Service D B A C A
Approach Delay (s) 37.8 8.6 9.5
Approach LOS D A A

Intersection Summary
HCM Average Control Delay 13.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 63.7 Sum of lost time (s) 12.3
Intersection Capacity Utilization 72.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 23: US 276 & Millennium Blvd

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 93 1104 192 22 1542 52 65 68 56 4 13 35
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.5 6.5 4.5 6.5 6.5 6.0 6.0 6.0 6.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 1.00 0.88
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3438 1538 1719 3438 1538 3335 3206 1719 1810 2707
Flt Permitted 0.06 1.00 1.00 0.19 1.00 1.00 0.95 1.00 0.66 1.00 1.00
Satd. Flow (perm) 112 3438 1538 347 3438 1538 3335 3206 1202 1810 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 103 1227 213 24 1713 58 72 76 62 4 14 39
RTOR Reduction (vph) 0 0 72 0 0 22 0 54 0 0 0 33
Lane Group Flow (vph) 103 1227 141 24 1713 36 72 84 0 4 14 6
Turn Type pm+pt Perm pm+pt Perm Prot pm+pt pm+ov
Protected Phases 5 2 1 6 3 8 7 4 5
Permitted Phases 2 2 6 6 4 4
Actuated Green, G (s) 95.7 87.5 87.5 85.8 82.1 82.1 8.5 16.7 10.8 9.5 19.1
Effective Green, g (s) 95.7 87.5 87.5 85.8 82.1 82.1 8.5 16.7 10.8 9.5 19.1
Actuated g/C Ratio 0.72 0.66 0.66 0.65 0.62 0.62 0.06 0.13 0.08 0.07 0.14
Clearance Time (s) 4.0 6.5 6.5 4.5 6.5 6.5 6.0 6.0 6.0 6.0 4.0
Vehicle Extension (s) 4.3 4.9 4.9 4.3 4.9 4.9 4.3 6.4 4.3 6.4 4.3
Lane Grp Cap (vph) 198 2276 1018 264 2135 955 214 405 103 130 391
v/s Ratio Prot c0.04 0.36 0.00 c0.50 c0.02 c0.03 0.00 0.01 0.00
v/s Ratio Perm 0.34 0.09 0.06 0.02 0.00 0.00
v/c Ratio 0.52 0.54 0.14 0.09 0.80 0.04 0.34 0.21 0.04 0.11 0.01
Uniform Delay, d1 19.9 11.7 8.3 8.9 18.9 9.7 59.2 51.8 55.9 57.4 48.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.6 0.4 0.1 0.2 2.6 0.0 1.5 0.8 0.2 1.1 0.0
Delay (s) 23.6 12.2 8.4 9.2 21.5 9.8 60.6 52.6 56.1 58.5 48.5
Level of Service C B A A C A E D E E D
Approach Delay (s) 12.4 21.0 55.4 51.5
Approach LOS B C E D

Intersection Summary
HCM Average Control Delay 19.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 132.2 Sum of lost time (s) 16.5
Intersection Capacity Utilization 73.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 24: Pelham Road & The Parkway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 224 846 880 0 1509 700 0 0 0 250 454 175
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.8 5.8 5.3 5.3 5.3 5.3
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 3438 1538 1719 1810 1538
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 3438 1538 1719 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 249 940 978 0 1677 778 0 0 0 278 504 194
RTOR Reduction (vph) 0 0 40 0 0 4 0 0 0 0 0 116
Lane Group Flow (vph) 249 940 938 0 1677 774 0 0 0 278 504 78
Turn Type Prot Perm Perm custom Perm Perm
Protected Phases 5 2 6 4 4
Permitted Phases 2 6 6 4 4
Actuated Green, G (s) 10.2 78.1 78.1 62.1 97.9 35.8 35.8 35.8
Effective Green, g (s) 10.2 78.1 78.1 62.1 97.9 35.8 35.8 35.8
Actuated g/C Ratio 0.08 0.62 0.62 0.50 0.78 0.29 0.29 0.29
Clearance Time (s) 5.8 5.8 5.8 5.8 5.3 5.3 5.3 5.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 272 2148 961 1708 1205 492 518 440
v/s Ratio Prot 0.07 0.27 0.49 0.18 c0.28
v/s Ratio Perm c0.61 0.32 0.16 0.05
v/c Ratio 0.92 0.44 0.98 0.98 0.64 0.57 0.97 0.18
Uniform Delay, d1 57.0 12.1 22.6 30.9 5.9 38.0 44.1 33.5
Progression Factor 1.00 1.00 1.00 0.80 0.86 1.00 1.00 1.00
Incremental Delay, d2 33.6 0.7 23.8 11.2 0.7 2.0 32.6 0.3
Delay (s) 90.6 12.8 46.4 35.8 5.7 40.0 76.8 33.8
Level of Service F B D D A D E C
Approach Delay (s) 36.9 26.3 0.0 57.8
Approach LOS D C A E

Intersection Summary
HCM Average Control Delay 35.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 134.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 25: Pelham Road & I-85 SB off ramp

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 0 1096 1144 0 562 1065
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.3 5.3
Lane Util. Factor 0.95 0.95 1.00 0.88
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3438 3438 1719 2707
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3438 3438 1719 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1218 1271 0 624 1183
RTOR Reduction (vph) 0 0 0 0 0 19
Lane Group Flow (vph) 0 1218 1271 0 624 1164
Turn Type Perm
Protected Phases 2 6 4
Permitted Phases 4
Actuated Green, G (s) 54.9 54.9 59.2 59.2
Effective Green, g (s) 54.9 54.9 59.2 59.2
Actuated g/C Ratio 0.44 0.44 0.47 0.47
Clearance Time (s) 5.6 5.6 5.3 5.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1510 1510 814 1282
v/s Ratio Prot 0.35 c0.37 0.36
v/s Ratio Perm c0.43
v/c Ratio 0.81 0.84 0.77 0.91
Uniform Delay, d1 30.4 31.2 27.2 30.4
Progression Factor 0.98 0.84 1.00 1.00
Incremental Delay, d2 4.3 5.1 4.8 9.8
Delay (s) 34.2 31.3 32.0 40.2
Level of Service C C C D
Approach Delay (s) 34.2 31.3 37.3
Approach LOS C C D

Intersection Summary
HCM Average Control Delay 34.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 111.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 26: Pelham Road & I-85 NB off ramp

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1002 0 0 613 839 869
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.0 5.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3438 3438 3335 1538
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3438 3438 3335 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 1113 0 0 681 932 966
RTOR Reduction (vph) 0 0 0 0 0 5
Lane Group Flow (vph) 1113 0 0 681 932 961
Turn Type Perm
Protected Phases 2 6 8
Permitted Phases 8
Actuated Green, G (s) 42.2 42.2 72.0 72.0
Effective Green, g (s) 42.2 42.2 72.0 72.0
Actuated g/C Ratio 0.34 0.34 0.58 0.58
Clearance Time (s) 5.8 5.8 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1161 1161 1921 886
v/s Ratio Prot c0.32 0.20 0.28
v/s Ratio Perm c0.62
v/c Ratio 0.96 0.59 0.49 1.08
Uniform Delay, d1 40.5 34.2 15.6 26.5
Progression Factor 0.70 0.94 1.00 1.00
Incremental Delay, d2 12.6 1.8 0.3 55.8
Delay (s) 40.9 33.9 15.9 82.3
Level of Service D C B F
Approach Delay (s) 40.9 33.9 49.7
Approach LOS D C D

Intersection Summary
HCM Average Control Delay 44.1 HCM Level of Service D
HCM Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 10.8
Intersection Capacity Utilization 123.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 27: Pelham Road & Boland Court

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 1299 542 137 790 7 272 2 144 24 2 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.7 6.7 6.7 6.7 6.3 6.3 6.3
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 1.00 0.85 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.97
Satd. Flow (prot) 1719 3286 1719 3433 1724 1538 1683
Flt Permitted 0.32 1.00 0.05 1.00 0.70 1.00 0.53
Satd. Flow (perm) 581 3286 95 3433 1262 1538 929
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 33 1443 602 152 878 8 302 2 160 27 2 12
RTOR Reduction (vph) 0 37 0 0 1 0 0 0 114 0 9 0
Lane Group Flow (vph) 33 2008 0 152 885 0 0 304 46 0 32 0
Turn Type Perm pm+pt Perm Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 69.3 69.3 84.3 84.3 27.7 27.7 27.7
Effective Green, g (s) 69.3 69.3 84.3 84.3 27.7 27.7 27.7
Actuated g/C Ratio 0.55 0.55 0.67 0.67 0.22 0.22 0.22
Clearance Time (s) 6.7 6.7 6.7 6.7 6.3 6.3 6.3
Vehicle Extension (s) 4.9 4.9 4.3 4.9 4.3 4.3 4.3
Lane Grp Cap (vph) 322 1822 172 2315 280 341 206
v/s Ratio Prot c0.61 c0.06 0.26
v/s Ratio Perm 0.06 0.54 c0.24 0.03 0.03
v/c Ratio 0.10 1.10 0.88 0.38 1.09 0.14 0.15
Uniform Delay, d1 13.2 27.8 40.1 8.9 48.7 39.0 39.2
Progression Factor 0.67 0.55 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 47.0 38.7 0.5 78.6 0.3 0.6
Delay (s) 8.8 62.3 78.8 9.4 127.2 39.3 39.8
Level of Service A E E A F D D
Approach Delay (s) 61.5 19.6 96.9 39.8
Approach LOS E B F D

Intersection Summary
HCM Average Control Delay 53.7 HCM Level of Service D
HCM Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 19.7
Intersection Capacity Utilization 98.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 28: Forsythia Dr & E Butler Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 17 0 14 14 0 106 2 879 10 37 793 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.88 1.00 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 1538 1585 1719 3432 1719 3432
Flt Permitted 0.89 1.00 0.95 0.29 1.00 0.21 1.00
Satd. Flow (perm) 1611 1538 1521 521 3432 379 3432
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 19 0 16 16 0 118 2 977 11 41 881 10
RTOR Reduction (vph) 0 0 14 0 100 0 0 1 0 0 1 0
Lane Group Flow (vph) 0 19 2 0 34 0 2 987 0 41 890 0
Turn Type Perm Perm Perm pm+pt pm+pt
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 7.3 7.3 7.3 21.6 20.9 23.8 22.0
Effective Green, g (s) 7.3 7.3 7.3 21.6 20.9 23.8 22.0
Actuated g/C Ratio 0.15 0.15 0.15 0.45 0.44 0.50 0.46
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 245 234 231 252 1494 238 1573
v/s Ratio Prot 0.00 c0.29 c0.01 0.26
v/s Ratio Perm 0.01 0.00 c0.02 0.00 0.08
v/c Ratio 0.08 0.01 0.15 0.01 0.66 0.17 0.57
Uniform Delay, d1 17.5 17.3 17.6 7.3 10.7 6.7 9.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.0 0.3 0.0 1.1 0.3 0.5
Delay (s) 17.6 17.3 17.9 7.3 11.9 7.0 10.0
Level of Service B B B A B A A
Approach Delay (s) 17.5 17.9 11.8 9.8
Approach LOS B B B A

Intersection Summary
HCM Average Control Delay 11.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 48.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 54.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 30: E Butler Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 0 945 58 161 642 0 501 0 220 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.6 5.7 5.7
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3408 1719 3438 1719 1538
Flt Permitted 1.00 0.09 1.00 0.95 1.00
Satd. Flow (perm) 3408 155 3438 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1050 64 179 713 0 557 0 244 0 0 0
RTOR Reduction (vph) 0 3 0 0 0 0 0 0 116 0 0 0
Lane Group Flow (vph) 0 1111 0 179 713 0 0 557 128 0 0 0
Turn Type pm+pt Perm Perm
Protected Phases 2 1 6 4
Permitted Phases 6 4 4
Actuated Green, G (s) 41.1 58.2 58.2 41.0 41.0
Effective Green, g (s) 41.1 58.2 58.2 41.0 41.0
Actuated g/C Ratio 0.37 0.53 0.53 0.37 0.37
Clearance Time (s) 5.6 5.6 5.6 5.7 5.7
Vehicle Extension (s) 2.5 2.5 2.0 2.8 2.8
Lane Grp Cap (vph) 1268 244 1811 638 571
v/s Ratio Prot c0.33 c0.08 0.21
v/s Ratio Perm 0.31 0.32 0.08
v/c Ratio 0.88 0.73 0.39 0.87 0.22
Uniform Delay, d1 32.3 24.6 15.6 32.3 23.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.0 10.3 0.1 12.6 0.2
Delay (s) 39.3 34.9 15.7 44.9 24.0
Level of Service D C B D C
Approach Delay (s) 39.3 19.5 38.5 0.0
Approach LOS D B D A

Intersection Summary
HCM Average Control Delay 32.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 110.5 Sum of lost time (s) 16.9
Intersection Capacity Utilization 78.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 31: E Butler Road & I-385 NB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 371 1075 0 0 787 460 0 0 0 16 0 273
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 5.3 5.3 5.3 5.3 5.3
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3438 3438 1538 1719 1538
Flt Permitted 0.15 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 264 3438 3438 1538 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 412 1194 0 0 874 511 0 0 0 18 0 303
RTOR Reduction (vph) 0 0 0 0 0 333 0 0 0 0 0 84
Lane Group Flow (vph) 412 1194 0 0 874 178 0 0 0 18 0 219
Turn Type pm+pt Perm custom custom
Protected Phases 5 2 6 3 3
Permitted Phases 2 6 8
Actuated Green, G (s) 64.6 64.6 32.7 32.7 18.5 18.5
Effective Green, g (s) 64.6 64.6 32.7 32.7 18.5 18.5
Actuated g/C Ratio 0.69 0.69 0.35 0.35 0.20 0.20
Clearance Time (s) 5.3 5.3 5.3 5.3 5.3 5.3
Vehicle Extension (s) 2.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 595 2370 1200 537 339 304
v/s Ratio Prot c0.20 0.35 0.25 0.01 c0.14
v/s Ratio Perm c0.28 0.12
v/c Ratio 0.69 0.50 0.73 0.33 0.05 0.72
Uniform Delay, d1 17.3 6.9 26.6 22.5 30.5 35.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.8 0.2 2.2 0.4 0.1 7.9
Delay (s) 20.1 7.1 28.9 22.8 30.6 43.1
Level of Service C A C C C D
Approach Delay (s) 10.4 26.6 0.0 42.4
Approach LOS B C A D

Intersection Summary
HCM Average Control Delay 20.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 93.7 Sum of lost time (s) 10.6
Intersection Capacity Utilization 78.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 34: Frontage Road & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 2 52 80 58 12 9 446 649 548 52 921 19
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 1645 1633 1664 1538 1719 3438 1538 1719 3428
Flt Permitted 0.95 1.00 0.95 0.97 1.00 0.10 1.00 1.00 0.38 1.00
Satd. Flow (perm) 1719 1645 1633 1664 1538 174 3438 1538 683 3428
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 2 58 89 64 13 10 496 721 609 58 1023 21
RTOR Reduction (vph) 0 56 0 0 0 10 0 0 192 0 1 0
Lane Group Flow (vph) 2 91 0 38 39 0 496 721 417 58 1043 0
Turn Type Split Split Perm pm+pt Perm Perm
Protected Phases 4 4 8 8 5 2 6
Permitted Phases 8 2 2 6
Actuated Green, G (s) 8.8 8.8 4.7 4.7 4.7 68.5 68.5 68.5 35.5 35.5
Effective Green, g (s) 8.8 8.8 4.7 4.7 4.7 68.5 68.5 68.5 35.5 35.5
Actuated g/C Ratio 0.09 0.09 0.05 0.05 0.05 0.68 0.68 0.68 0.36 0.36
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.9 4.9 4.9 4.9 4.9 4.3 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 151 145 77 78 72 536 2355 1054 242 1217
v/s Ratio Prot 0.00 c0.06 0.02 c0.02 c0.25 0.21 0.30
v/s Ratio Perm 0.00 c0.38 0.27 0.08
v/c Ratio 0.01 0.63 0.49 0.50 0.01 0.93 0.31 0.40 0.24 0.86
Uniform Delay, d1 41.6 44.0 46.5 46.5 45.4 28.0 6.3 6.8 22.7 29.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.94 1.09 3.51 1.00 1.00
Incremental Delay, d2 0.1 11.5 9.7 9.8 0.1 18.2 0.3 0.8 2.3 7.9
Delay (s) 41.7 55.6 56.2 56.3 45.5 44.4 7.1 24.8 25.1 37.8
Level of Service D E E E D D A C C D
Approach Delay (s) 55.4 55.0 23.1 37.1
Approach LOS E E C D

Intersection Summary
HCM Average Control Delay 30.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 81.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 35: I-385 NB Ramps & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 558 0 792 139 851 0 0 816 243
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.88 0.97 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1633 1633 2707 3335 3438 3438 1538
Flt Permitted 0.95 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1633 1633 2707 3335 3438 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 620 0 880 154 946 0 0 907 270
RTOR Reduction (vph) 0 0 0 0 0 99 0 0 0 0 0 170
Lane Group Flow (vph) 0 0 0 310 310 781 154 946 0 0 907 100
Turn Type Perm Perm Prot Perm
Protected Phases 8 5 2 6
Permitted Phases 8 8 6
Actuated Green, G (s) 36.3 36.3 36.3 8.8 51.7 36.9 36.9
Effective Green, g (s) 36.3 36.3 36.3 8.8 51.7 36.9 36.9
Actuated g/C Ratio 0.36 0.36 0.36 0.09 0.52 0.37 0.37
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.9 4.9 4.9 4.3 4.9 4.9 4.9
Lane Grp Cap (vph) 593 593 983 293 1777 1269 568
v/s Ratio Prot 0.05 c0.28 c0.26
v/s Ratio Perm 0.19 0.19 c0.29 0.06
v/c Ratio 0.52 0.52 0.79 0.53 0.53 0.71 0.18
Uniform Delay, d1 25.0 25.0 28.5 43.6 16.1 27.0 21.3
Progression Factor 1.00 1.00 1.00 1.36 0.51 0.64 0.99
Incremental Delay, d2 1.5 1.5 5.1 2.3 1.0 1.9 0.4
Delay (s) 26.6 26.6 33.7 61.5 9.3 19.1 21.5
Level of Service C C C E A B C
Approach Delay (s) 0.0 30.7 16.6 19.6
Approach LOS A C B B

Intersection Summary
HCM Average Control Delay 23.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 80.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 36: Roper Mountain Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 0 560 200 515 859 0 430 0 241 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.4 6.4 5.8 6.4 6.1 6.1 6.1
Lane Util. Factor 0.91 1.00 1.00 0.95 0.95 0.95 0.88
Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00
Satd. Flow (prot) 4940 1538 1719 3438 1633 1633 2707
Flt Permitted 1.00 1.00 0.39 1.00 0.95 0.95 1.00
Satd. Flow (perm) 4940 1538 705 3438 1633 1633 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 622 222 572 954 0 478 0 268 0 0 0
RTOR Reduction (vph) 0 0 127 0 0 0 0 0 214 0 0 0
Lane Group Flow (vph) 0 622 95 572 954 0 239 239 54 0 0 0
Turn Type Perm pm+pt Perm Perm
Protected Phases 2 1 6 4
Permitted Phases 2 6 4 4
Actuated Green, G (s) 43.0 43.0 68.1 67.5 20.0 20.0 20.0
Effective Green, g (s) 43.0 43.0 68.1 67.5 20.0 20.0 20.0
Actuated g/C Ratio 0.43 0.43 0.68 0.68 0.20 0.20 0.20
Clearance Time (s) 6.4 6.4 5.8 6.4 6.1 6.1 6.1
Vehicle Extension (s) 4.9 4.9 4.3 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 2124 661 670 2321 327 327 541
v/s Ratio Prot 0.13 c0.16 0.28
v/s Ratio Perm 0.06 c0.42 c0.15 0.15 0.02
v/c Ratio 0.29 0.14 0.85 0.41 0.73 0.73 0.10
Uniform Delay, d1 18.6 17.3 15.0 7.3 37.5 37.5 32.6
Progression Factor 0.26 0.24 0.54 0.24 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.4 8.7 0.4 9.7 9.7 0.2
Delay (s) 5.2 4.7 16.8 2.2 47.2 47.2 32.8
Level of Service A A B A D D C
Approach Delay (s) 5.1 7.7 42.0 0.0
Approach LOS A A D A

Intersection Summary
HCM Average Control Delay 15.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 11.9
Intersection Capacity Utilization 80.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 37: Roper Mountain Road & Congaree Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 231 593 1 3 774 323 166 2 171 1 2 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 6.4 6.4 6.4 6.1 6.1 6.1 6.1
Lane Util. Factor 1.00 0.91 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1719 4939 3437 1538 1719 1541 1780 1538
Flt Permitted 0.24 1.00 0.95 1.00 0.76 1.00 0.93 1.00
Satd. Flow (perm) 425 4939 3277 1538 1368 1541 1676 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 257 659 1 3 860 359 184 2 190 1 2 1
RTOR Reduction (vph) 0 0 0 0 0 177 0 153 0 0 0 1
Lane Group Flow (vph) 257 660 0 0 863 182 184 39 0 0 3 0
Turn Type pm+pt Perm Perm Perm Perm Perm
Protected Phases 5 2 6 4 8
Permitted Phases 2 6 6 4 8 8
Actuated Green, G (s) 67.9 67.9 50.7 50.7 19.6 19.6 19.6 19.6
Effective Green, g (s) 67.9 67.9 50.7 50.7 19.6 19.6 19.6 19.6
Actuated g/C Ratio 0.68 0.68 0.51 0.51 0.20 0.20 0.20 0.20
Clearance Time (s) 5.8 6.4 6.4 6.4 6.1 6.1 6.1 6.1
Vehicle Extension (s) 4.3 4.9 4.9 4.9 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 436 3354 1661 780 268 302 328 301
v/s Ratio Prot c0.07 0.13 0.03
v/s Ratio Perm c0.33 0.26 0.12 c0.13 0.00 0.00
v/c Ratio 0.59 0.20 0.52 0.23 0.69 0.13 0.01 0.00
Uniform Delay, d1 8.3 5.9 16.5 13.8 37.3 33.2 32.4 32.3
Progression Factor 2.21 1.96 0.54 0.54 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 0.1 1.1 0.7 8.9 0.4 0.0 0.0
Delay (s) 20.8 11.8 10.0 8.0 46.3 33.6 32.4 32.3
Level of Service C B B A D C C C
Approach Delay (s) 14.3 9.4 39.8 32.4
Approach LOS B A D C

Intersection Summary
HCM Average Control Delay 15.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 11.9
Intersection Capacity Utilization 81.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing AM 21: Frontage Rd & US 276

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL WBR SEL SET NWT NWR
Lane Configurations
Volume (veh/h) 115 18 67 1419 1744 67
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 128 20 74 1577 1938 74
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1009
pX, platoon unblocked 0.63 0.63 0.63
vC, conflicting volume 2912 1006 2012
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2861 0 1435
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s)
tF (s) 3.6 3.4 2.2
p0 queue free % 0 97 74
cM capacity (veh/h) 6 678 287

Direction, Lane # WB 1 SE 1 SE 2 SE 3 NW 1 NW 2
Volume Total 148 74 788 788 1292 720
Volume Left 128 74 0 0 0 0
Volume Right 20 0 0 0 0 74
cSH 7 287 1700 1700 1700 1700
Volume to Capacity 21.67 0.26 0.46 0.46 0.76 0.42
Queue Length 95th (ft) Err 25 0 0 0 0
Control Delay (s) Err 21.9 0.0 0.0 0.0 0.0
Lane LOS F C
Approach Delay (s) Err 1.0 0.0
Approach LOS F

Intersection Summary
Average Delay 388.1
Intersection Capacity Utilization 69.8% ICU Level of Service C
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2010 Existing AM 22: US 276 & St Josephs Dr

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement SET SER NWL NWT NEL NER
Lane Configurations
Volume (veh/h) 1297 237 245 1397 414 92
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 1441 263 272 1552 460 102
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 854
pX, platoon unblocked 0.59
vC, conflicting volume 1704 2893 852
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1704 2818 852
tC, single (s) 4.2 6.9 7.0
tC, 2 stage (s)
tF (s) 2.2 3.6 3.4
p0 queue free % 24 0 66
cM capacity (veh/h) 356 2 297

Direction, Lane # SE 1 SE 2 NW 1 NW 2 NE 1
Volume Total 961 744 790 1035 562
Volume Left 0 0 272 0 460
Volume Right 0 263 0 0 102
cSH 1700 1700 356 1700 2
Volume to Capacity 0.57 0.44 0.76 0.61 246.23
Queue Length 95th (ft) 0 0 154 0 Err
Control Delay (s) 0.0 0.0 41.4 0.0 Err
Lane LOS E F
Approach Delay (s) 0.0 17.9 Err
Approach LOS F

Intersection Summary
Average Delay 1382.1
Intersection Capacity Utilization 127.7% ICU Level of Service H
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2010 Existing AM 29: Rothwell Dr & E Butler Road

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 5 1 4 998 838 24
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 6 1 4 1109 931 27
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 1176 378
pX, platoon unblocked 0.86 0.88 0.88
vC, conflicting volume 1508 479 958
vC1, stage 1 conf vol 944
vC2, stage 2 conf vol 563
vCu, unblocked vol 619 130 675
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s) 5.9
tF (s) 3.6 3.4 2.2
p0 queue free % 99 100 99
cM capacity (veh/h) 400 779 784

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 7 4 554 554 621 337
Volume Left 6 4 0 0 0 0
Volume Right 1 0 0 0 0 27
cSH 480 784 1700 1700 1700 1700
Volume to Capacity 0.01 0.01 0.33 0.33 0.37 0.20
Queue Length 95th (ft) 1 0 0 0 0 0
Control Delay (s) 13.4 9.6 0.0 0.0 0.0 0.0
Lane LOS B A
Approach Delay (s) 13.4 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 37.6% ICU Level of Service A
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2010 Existing AM 32: New Commerce Ct & E Butler Road

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 48 52 1329 19 32 1199
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 53 58 1477 21 36 1332
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 371
pX, platoon unblocked 0.83 0.83 0.83
vC, conflicting volume 2224 749 1498
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2067 291 1192
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s)
tF (s) 3.6 3.4 2.2
p0 queue free % 0 90 92
cM capacity (veh/h) 35 579 469

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2 SB 3
Volume Total 111 984 513 36 666 666
Volume Left 53 0 0 36 0 0
Volume Right 58 0 21 0 0 0
cSH 68 1700 1700 469 1700 1700
Volume to Capacity 1.63 0.58 0.30 0.08 0.39 0.39
Queue Length 95th (ft) 242 0 0 6 0 0
Control Delay (s) 444.4 0.0 0.0 13.3 0.0 0.0
Lane LOS F B
Approach Delay (s) 444.4 0.0 0.3
Approach LOS F

Intersection Summary
Average Delay 16.7
Intersection Capacity Utilization 49.9% ICU Level of Service A
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2010 Existing AM 33: E Butler Road & Brookfield Pkwy

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (veh/h) 86 1276 19 15 1201 16 1 0 12 18 0 9
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 96 1418 21 17 1334 18 1 0 13 20 0 10
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 939
pX, platoon unblocked 0.85 0.85 0.85 0.85 0.85 0.85
vC, conflicting volume 1352 1439 2287 3007 676 2333 3005 719
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1352 1159 2159 3008 676 2214 3006 310
tC, single (s) 4.2 4.2 7.6 6.6 7.0 7.6 6.6 7.0
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.4 3.6 4.0 3.4
p0 queue free % 80 97 94 100 97 0 100 98
cM capacity (veh/h) 489 493 18 8 389 16 8 574

Direction, Lane # NB 1 NB 2 NB 3 SB 1 SB 2 SE 1 SE 2 NW 1 NW 2
Volume Total 96 945 494 684 685 1 13 20 10
Volume Left 96 0 0 17 0 1 0 20 0
Volume Right 0 0 21 0 18 0 13 0 10
cSH 489 1700 1700 493 1700 18 389 16 574
Volume to Capacity 0.20 0.56 0.29 0.03 0.40 0.06 0.03 1.26 0.02
Queue Length 95th (ft) 18 0 0 3 0 5 3 75 1
Control Delay (s) 14.1 0.0 0.0 1.0 0.0 221.0 14.6 657.2 11.4
Lane LOS B A F B F B
Approach Delay (s) 0.9 0.5 30.5 441.9
Approach LOS D F

Intersection Summary
Average Delay 5.3
Intersection Capacity Utilization 85.8% ICU Level of Service E
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2010 Existing PM 1: Woodruff Road & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 241 271 40 106 569 333 30 397 93 382 397 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3372 1719 3438 1538 1719 3438 1538 3335 3438 1538
Flt Permitted 0.18 1.00 0.54 1.00 1.00 0.50 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 334 3372 985 3438 1538 898 3438 1538 3335 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 268 301 44 118 632 370 33 441 103 424 441 61
RTOR Reduction (vph) 0 12 0 0 0 282 0 0 80 0 0 34
Lane Group Flow (vph) 268 333 0 118 632 88 33 441 23 424 441 27
Turn Type pm+pt pm+pt Perm Perm Perm Prot Perm
Protected Phases 7 4 3 8 2 1 6
Permitted Phases 4 8 8 2 2 6
Actuated Green, G (s) 44.1 30.1 33.7 23.7 23.7 22.7 22.7 22.7 16.2 43.9 43.9
Effective Green, g (s) 44.1 30.1 33.7 23.7 23.7 22.7 22.7 22.7 16.2 43.9 43.9
Actuated g/C Ratio 0.44 0.30 0.34 0.24 0.24 0.23 0.23 0.23 0.16 0.44 0.44
Clearance Time (s) 4.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0
Vehicle Extension (s) 4.3 5.5 4.3 5.5 5.5 4.9 4.9 4.9 4.3 4.9 4.9
Lane Grp Cap (vph) 374 1015 405 815 365 204 780 349 540 1509 675
v/s Ratio Prot c0.12 0.10 0.03 0.18 c0.13 c0.13 0.13
v/s Ratio Perm c0.20 0.07 0.06 0.04 0.02 0.02
v/c Ratio 0.72 0.33 0.29 0.78 0.24 0.16 0.57 0.07 0.79 0.29 0.04
Uniform Delay, d1 20.3 27.1 23.6 35.7 30.9 31.0 34.3 30.3 40.2 18.1 16.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.55 0.43 0.22
Incremental Delay, d2 7.1 0.5 0.6 5.6 0.8 1.7 3.0 0.4 7.2 0.4 0.1
Delay (s) 27.5 27.6 24.2 41.3 31.7 32.7 37.2 30.7 29.1 8.2 3.6
Level of Service C C C D C C D C C A A
Approach Delay (s) 27.5 36.3 35.8 17.5
Approach LOS C D D B

Intersection Summary
HCM Average Control Delay 29.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 68.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 2: Woodruff Road & Costco Driveway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 11 652 72 160 953 34 79 3 170 31 2 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3387 1719 3438 1538 1719 1542 1719 1810 1538
Flt Permitted 0.22 1.00 0.35 1.00 1.00 0.76 1.00 0.39 1.00 1.00
Satd. Flow (perm) 389 3387 630 3438 1538 1369 1542 700 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 12 724 80 178 1059 38 88 3 189 34 2 28
RTOR Reduction (vph) 0 6 0 0 0 12 0 165 0 0 0 23
Lane Group Flow (vph) 12 798 0 178 1059 26 88 27 0 34 2 5
Turn Type pm+pt Perm Perm Perm Perm pm+ov
Protected Phases 5 2 6 8 4 5
Permitted Phases 2 6 6 8 4 4
Actuated Green, G (s) 91.7 91.7 80.4 80.4 80.4 15.3 15.3 15.3 15.3 20.1
Effective Green, g (s) 91.7 91.7 80.4 80.4 80.4 15.3 15.3 15.3 15.3 20.1
Actuated g/C Ratio 0.76 0.76 0.67 0.67 0.67 0.13 0.13 0.13 0.13 0.17
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Vehicle Extension (s) 4.3 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 4.3
Lane Grp Cap (vph) 350 2588 422 2303 1030 175 197 89 231 341
v/s Ratio Prot 0.00 c0.24 c0.31 0.02 0.00 0.00
v/s Ratio Perm 0.02 0.28 0.02 c0.06 0.05 0.00
v/c Ratio 0.03 0.31 0.42 0.46 0.03 0.50 0.14 0.38 0.01 0.01
Uniform Delay, d1 4.7 4.4 9.1 9.4 6.6 48.8 46.5 48.0 45.7 41.7
Progression Factor 1.00 1.00 0.60 0.54 0.18 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.3 3.0 0.7 0.0 5.5 0.8 6.6 0.0 0.0
Delay (s) 4.8 4.7 8.5 5.8 1.2 54.3 47.3 54.6 45.8 41.7
Level of Service A A A A A D D D D D
Approach Delay (s) 4.7 6.0 49.5 48.7
Approach LOS A A D D

Intersection Summary
HCM Average Control Delay 11.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 19.5
Intersection Capacity Utilization 89.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 3: Green Heron Road & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 18 1 51 10 2 71 59 1152 9 2 798 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 6.3 6.3 6.3 6.3 6.3
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 0.90 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.99 0.96 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1610 1736 1538 1719 3434 1719 3438 1538
Flt Permitted 0.91 0.71 1.00 0.32 1.00 0.20 1.00 1.00
Satd. Flow (perm) 1481 1292 1538 575 3434 364 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 20 1 57 11 2 79 66 1280 10 2 887 2
RTOR Reduction (vph) 0 53 0 0 0 73 0 0 0 0 0 0
Lane Group Flow (vph) 0 25 0 0 13 6 66 1290 0 2 887 2
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 8 4 2 6
Permitted Phases 8 4 4 2 6 6
Actuated Green, G (s) 9.2 9.2 9.2 99.5 99.5 99.5 99.5 99.5
Effective Green, g (s) 9.2 9.2 9.2 99.5 99.5 99.5 99.5 99.5
Actuated g/C Ratio 0.08 0.08 0.08 0.83 0.83 0.83 0.83 0.83
Clearance Time (s) 5.0 5.0 5.0 6.3 6.3 6.3 6.3 6.3
Vehicle Extension (s) 4.3 4.3 4.3 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 114 99 118 477 2847 302 2851 1275
v/s Ratio Prot c0.38 0.26
v/s Ratio Perm c0.02 0.01 0.00 0.11 0.01 0.00
v/c Ratio 0.22 0.13 0.05 0.14 0.45 0.01 0.31 0.00
Uniform Delay, d1 52.0 51.7 51.4 2.0 2.8 1.8 2.4 1.8
Progression Factor 1.00 1.00 1.00 0.93 0.93 0.26 0.34 0.15
Incremental Delay, d2 1.6 1.0 0.3 0.6 0.5 0.0 0.2 0.0
Delay (s) 53.6 52.6 51.6 2.4 3.1 0.5 1.1 0.3
Level of Service D D D A A A A A
Approach Delay (s) 53.6 51.8 3.1 1.1
Approach LOS D D A A

Intersection Summary
HCM Average Control Delay 5.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 4: Woodruff Industrial Lane & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 124 28 233 170 25 24 45 1104 64 187 654 202
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.87 1.00 0.93 1.00 0.99 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 1567 1719 1676 1719 3410 1719 3317
Flt Permitted 0.72 1.00 0.22 1.00 0.27 1.00 0.08 1.00
Satd. Flow (perm) 1305 1567 400 1676 482 3410 136 3317
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 138 31 259 189 28 27 50 1227 71 208 727 224
RTOR Reduction (vph) 0 163 0 0 23 0 0 3 0 0 23 0
Lane Group Flow (vph) 138 127 0 189 32 0 50 1295 0 208 928 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 3 8 7 4 5 2 1 6
Permitted Phases 8 4 2 6
Actuated Green, G (s) 23.1 14.1 31.1 18.1 59.8 55.3 74.9 64.4
Effective Green, g (s) 23.1 14.1 31.1 18.1 59.8 55.3 74.9 64.4
Actuated g/C Ratio 0.19 0.12 0.26 0.15 0.50 0.46 0.62 0.54
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 5.5 4.3 5.5
Lane Grp Cap (vph) 282 184 247 253 287 1571 264 1780
v/s Ratio Prot 0.04 0.08 c0.08 0.02 0.01 c0.38 c0.09 0.28
v/s Ratio Perm 0.06 c0.12 0.08 0.40
v/c Ratio 0.49 0.69 0.77 0.13 0.17 0.82 0.79 0.52
Uniform Delay, d1 42.5 50.8 37.9 44.1 15.7 28.1 30.9 17.9
Progression Factor 1.00 1.00 1.00 1.00 0.85 0.89 0.86 0.74
Incremental Delay, d2 2.1 11.6 14.4 0.4 0.4 4.6 15.0 1.0
Delay (s) 44.6 62.4 52.3 44.5 13.8 29.6 41.6 14.3
Level of Service D E D D B C D B
Approach Delay (s) 56.7 50.5 29.0 19.2
Approach LOS E D C B

Intersection Summary
HCM Average Control Delay 30.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 88.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 5: I-85 SB Ramps & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL2 WBL WBR SEL SET SER NWL NWT NWR NEL NER
Lane Configurations
Volume (vph) 285 0 171 0 1270 237 565 872 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 6.3 6.3 6.5 6.1
Lane Util. Factor 0.97 0.88 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3335 2707 3438 1538 1719 3438
Flt Permitted 0.95 1.00 1.00 1.00 0.07 1.00
Satd. Flow (perm) 3335 2707 3438 1538 124 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 317 0 190 0 1411 263 628 969 0 0 0
RTOR Reduction (vph) 0 0 173 0 0 117 0 0 0 0 0
Lane Group Flow (vph) 317 0 17 0 1411 146 628 969 0 0 0
Turn Type custom custom Perm pm+pt
Protected Phases 2 1 6
Permitted Phases 4 4 2 6
Actuated Green, G (s) 11.0 11.0 51.7 51.7 97.9 97.9
Effective Green, g (s) 11.0 11.0 51.7 51.7 97.9 97.9
Actuated g/C Ratio 0.09 0.09 0.43 0.43 0.82 0.82
Clearance Time (s) 5.0 5.0 6.3 6.3 6.5 6.1
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 306 248 1481 663 626 2805
v/s Ratio Prot 0.41 c0.33 0.28
v/s Ratio Perm c0.10 0.01 0.10 c0.49
v/c Ratio 1.04 0.07 0.95 0.22 1.00 0.35
Uniform Delay, d1 54.5 49.8 33.0 21.5 35.7 2.8
Progression Factor 1.00 1.00 0.55 0.17 1.03 2.51
Incremental Delay, d2 61.1 0.2 9.5 0.4 34.1 0.3
Delay (s) 115.6 50.0 27.5 4.0 71.1 7.4
Level of Service F D C A E A
Approach Delay (s) 91.0 23.8 32.5 0.0
Approach LOS F C C A

Intersection Summary
HCM Average Control Delay 36.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.5
Intersection Capacity Utilization 88.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 6: I-85 NB Ramps & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBR SET SER NWL NWT
Lane Configurations
Volume (vph) 437 522 709 846 0 1000
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 6.5 6.5 6.5
Lane Util. Factor 0.97 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3335 1538 3438 1538 3438
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3335 1538 3438 1538 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 486 580 788 940 0 1111
RTOR Reduction (vph) 0 184 0 537 0 0
Lane Group Flow (vph) 486 396 788 403 0 1111
Turn Type Perm Perm
Protected Phases 3 2 2 4
Permitted Phases 3 2
Actuated Green, G (s) 38.4 38.4 51.5 51.5 69.5
Effective Green, g (s) 38.4 38.4 51.5 51.5 62.5
Actuated g/C Ratio 0.32 0.32 0.43 0.43 0.52
Clearance Time (s) 5.6 5.6 6.5 6.5
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1067 492 1475 660 1791
v/s Ratio Prot 0.15 0.23 c0.32
v/s Ratio Perm c0.26 0.26
v/c Ratio 0.46 0.80 0.53 0.61 0.62
Uniform Delay, d1 32.5 37.4 25.4 26.5 20.4
Progression Factor 1.00 1.00 1.33 11.99 1.38
Incremental Delay, d2 0.5 10.0 0.4 1.2 0.8
Delay (s) 33.0 47.4 34.1 318.9 28.9
Level of Service C D C F C
Approach Delay (s) 40.8 189.1 28.9
Approach LOS D F C

Intersection Summary
HCM Average Control Delay 103.0 HCM Level of Service F
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.6
Intersection Capacity Utilization 62.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 7: Carolina Point Pkwy & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 75 103 62 0 0 0 0 1151 80 15 925 800
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 1810 1538 3438 1538 1719 3438 1538
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.20 1.00 1.00
Satd. Flow (perm) 1719 1810 1538 3438 1538 361 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 83 114 69 0 0 0 0 1279 89 17 1028 889
RTOR Reduction (vph) 0 0 63 0 0 0 0 0 18 0 0 42
Lane Group Flow (vph) 83 114 6 0 0 0 0 1279 71 17 1028 847
Turn Type custom Perm Perm Perm Perm
Protected Phases 4 4 2 3 6 2 3 6
Permitted Phases 4 4 2 3 6 2 3 6 2 3 6
Actuated Green, G (s) 11.0 11.0 11.0 96.4 96.4 96.4 96.4 96.4
Effective Green, g (s) 11.0 11.0 11.0 96.4 96.4 96.4 96.4 96.4
Actuated g/C Ratio 0.09 0.09 0.09 0.80 0.80 0.80 0.80 0.80
Clearance Time (s) 7.0 7.0 7.0
Vehicle Extension (s) 4.3 4.3 4.3
Lane Grp Cap (vph) 158 166 141 2762 1236 290 2762 1236
v/s Ratio Prot 0.05 c0.06 0.37 0.30
v/s Ratio Perm 0.00 0.05 0.05 c0.55
v/c Ratio 0.53 0.69 0.04 0.46 0.06 0.06 0.37 0.69
Uniform Delay, d1 52.0 52.8 49.7 3.7 2.4 2.4 3.3 5.2
Progression Factor 1.00 1.00 1.00 0.35 0.18 0.34 0.21 0.58
Incremental Delay, d2 4.6 12.6 0.2 0.1 0.0 0.1 0.1 0.9
Delay (s) 56.6 65.4 49.9 1.5 0.5 0.9 0.8 3.9
Level of Service E E D A A A A A
Approach Delay (s) 58.7 0.0 1.4 2.2
Approach LOS E A A A

Intersection Summary
HCM Average Control Delay 6.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 66.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 8: Woodruff Road & Market Point Drive

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 339 842 32 68 1407 146 103 26 67 211 26 230
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 5.8 6.1 6.1 5.8 5.8 5.8 6.1 5.8 5.8 5.8
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 1719 3438 1538 1719 1810 1538 3335 3438 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 1719 3438 1538 1719 1810 1538 3335 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 377 936 36 76 1563 162 114 29 74 234 29 256
RTOR Reduction (vph) 0 0 13 0 0 42 0 0 62 0 0 219
Lane Group Flow (vph) 377 936 23 76 1563 120 114 29 12 234 29 37
Turn Type Prot pm+ov Prot pm+ov Prot pm+ov Prot Perm
Protected Phases 5 2 3 1 6 7 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 15.1 65.1 75.3 12.0 62.0 73.5 10.2 7.6 19.6 11.5 8.9 8.9
Effective Green, g (s) 15.1 65.1 75.3 12.0 62.0 73.5 10.2 7.6 19.6 11.5 8.9 8.9
Actuated g/C Ratio 0.13 0.54 0.63 0.10 0.52 0.61 0.08 0.06 0.16 0.10 0.07 0.07
Clearance Time (s) 6.1 6.1 5.8 6.1 6.1 5.8 5.8 5.8 6.1 5.8 5.8 5.8
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 420 1865 965 172 1776 942 146 115 251 320 255 114
v/s Ratio Prot c0.11 0.27 0.00 0.04 c0.45 0.01 0.07 0.02 0.00 c0.07 0.01
v/s Ratio Perm 0.01 0.07 0.00 c0.02
v/c Ratio 0.90 0.50 0.02 0.44 0.88 0.13 0.78 0.25 0.05 0.73 0.11 0.32
Uniform Delay, d1 51.7 17.3 8.4 50.8 25.7 9.8 53.8 53.5 42.3 52.7 51.9 52.7
Progression Factor 1.24 0.45 0.55 0.64 0.35 0.04 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 20.2 0.9 0.0 0.9 2.3 0.0 25.1 1.8 0.1 9.2 0.3 2.6
Delay (s) 84.1 8.7 4.6 33.5 11.3 0.4 78.9 55.3 42.5 61.9 52.2 55.3
Level of Service F A A C B A E E D E D E
Approach Delay (s) 29.7 11.2 63.3 58.1
Approach LOS C B E E

Intersection Summary
HCM Average Control Delay 26.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 76.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 9: Woodruff Road & Garlington Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 163 794 163 150 1220 147 238 134 106 301 248 163
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 6.1 5.2 6.1 5.2 5.2 5.2 5.2 5.2
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.98 1.00 0.93 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3350 1719 3383 1719 1690 1719 1810 1538
Flt Permitted 0.08 1.00 0.14 1.00 0.38 1.00 0.17 1.00 1.00
Satd. Flow (perm) 142 3350 246 3383 687 1690 312 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 181 882 181 167 1356 163 264 149 118 334 276 181
RTOR Reduction (vph) 0 14 0 0 8 0 0 24 0 0 0 143
Lane Group Flow (vph) 181 1049 0 167 1511 0 264 243 0 334 276 38
Turn Type pm+pt pm+pt pm+pt pm+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 60.8 51.1 62.2 51.8 31.0 18.0 42.0 23.8 23.8
Effective Green, g (s) 60.8 51.1 62.2 51.8 31.0 18.0 42.0 23.8 23.8
Actuated g/C Ratio 0.51 0.43 0.52 0.43 0.26 0.15 0.35 0.20 0.20
Clearance Time (s) 5.2 6.1 5.2 6.1 5.2 5.2 5.2 5.2 5.2
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 199 1427 255 1460 289 254 330 359 305
v/s Ratio Prot c0.07 0.31 0.06 c0.45 0.10 0.14 c0.16 0.15
v/s Ratio Perm 0.39 0.28 0.14 c0.20 0.02
v/c Ratio 0.91 0.73 0.65 1.03 0.91 0.96 1.01 0.77 0.12
Uniform Delay, d1 32.7 28.8 19.6 34.1 40.6 50.6 34.1 45.5 39.5
Progression Factor 1.38 0.75 1.36 0.74 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 36.1 2.9 5.3 30.2 32.0 44.7 52.6 10.4 0.3
Delay (s) 81.3 24.6 32.0 55.5 72.6 95.4 86.8 55.9 39.8
Level of Service F C C E E F F E D
Approach Delay (s) 32.8 53.2 84.0 65.3
Approach LOS C D F E

Intersection Summary
HCM Average Control Delay 53.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.4
Intersection Capacity Utilization 95.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 10: Woodruff Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 810 391 164 1170 0 0 0 0 573 0 347
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.6 6.6 6.6 5.7 5.7
Lane Util. Factor 0.95 1.00 0.95 0.97 1.00
Frt 0.95 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3270 1719 3438 3335 1538
Flt Permitted 1.00 0.08 1.00 0.95 1.00
Satd. Flow (perm) 3270 141 3438 3335 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 900 434 182 1300 0 0 0 0 637 0 386
RTOR Reduction (vph) 0 46 0 0 0 0 0 0 0 0 0 48
Lane Group Flow (vph) 0 1288 0 182 1300 0 0 0 0 637 0 338
Turn Type pm+pt Prot custom
Protected Phases 2 1 6 4
Permitted Phases 6 4
Actuated Green, G (s) 57.7 76.5 76.5 31.2 31.2
Effective Green, g (s) 57.7 76.5 76.5 31.2 31.2
Actuated g/C Ratio 0.48 0.64 0.64 0.26 0.26
Clearance Time (s) 6.6 6.6 6.6 5.7 5.7
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1572 250 2192 867 400
v/s Ratio Prot c0.39 0.07 c0.38 0.19
v/s Ratio Perm 0.39 c0.22
v/c Ratio 0.82 0.73 0.59 0.73 0.84
Uniform Delay, d1 26.7 26.9 12.7 40.6 42.1
Progression Factor 0.77 1.01 0.27 1.03 1.03
Incremental Delay, d2 2.7 3.8 0.4 3.6 15.8
Delay (s) 23.3 31.0 3.8 45.3 59.2
Level of Service C C A D E
Approach Delay (s) 23.3 7.1 0.0 50.5
Approach LOS C A A D

Intersection Summary
HCM Average Control Delay 24.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.9
Intersection Capacity Utilization 100.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 11: Woodruff Road & I-385 NB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 431 952 0 0 855 571 479 0 227 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 6.1 6.1 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3438 3438 1538 1719 1538
Flt Permitted 0.10 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 174 3438 3438 1538 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 479 1058 0 0 950 634 532 0 252 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 418 0 0 70 0 0 0
Lane Group Flow (vph) 479 1058 0 0 950 216 532 0 182 0 0 0
Turn Type pm+pt Perm Prot custom
Protected Phases 5 2 6 8
Permitted Phases 2 6 8
Actuated Green, G (s) 70.9 70.9 35.5 35.5 38.0 38.0
Effective Green, g (s) 70.9 70.9 35.5 35.5 38.0 38.0
Actuated g/C Ratio 0.59 0.59 0.30 0.30 0.32 0.32
Clearance Time (s) 6.1 6.1 6.1 6.1 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 480 2031 1017 455 544 487
v/s Ratio Prot c0.24 0.31 0.28 c0.31
v/s Ratio Perm c0.35 0.14 0.12
v/c Ratio 1.00 0.52 0.93 0.47 0.98 0.37
Uniform Delay, d1 36.7 14.5 41.1 34.6 40.6 31.8
Progression Factor 1.06 0.93 0.76 0.71 1.00 1.00
Incremental Delay, d2 31.7 0.6 12.0 2.4 32.8 0.8
Delay (s) 70.5 14.1 43.2 26.8 73.4 32.6
Level of Service E B D C E C
Approach Delay (s) 31.6 36.6 60.2 0.0
Approach LOS C D E A

Intersection Summary
HCM Average Control Delay 39.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 100.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 12: Woodruff Road & Commercial Drive

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 151 988 40 9 1139 49 187 17 9 84 11 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 5.5 5.5 5.5 5.3 5.4 5.4 5.4
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.95 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 3418 1719 3417 1719 1716 1719 1565
Flt Permitted 0.09 1.00 0.25 1.00 0.38 1.00 0.74 1.00
Satd. Flow (perm) 168 3418 450 3417 690 1716 1336 1565
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 168 1098 44 10 1266 54 208 19 10 93 12 111
RTOR Reduction (vph) 0 2 0 0 2 0 0 7 0 0 99 0
Lane Group Flow (vph) 168 1140 0 10 1318 0 208 22 0 93 24 0
Turn Type pm+pt Perm pm+pt Perm
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 77.8 77.8 61.2 61.2 31.3 31.3 12.5 12.5
Effective Green, g (s) 77.8 77.8 61.2 61.2 31.3 31.3 12.5 12.5
Actuated g/C Ratio 0.65 0.65 0.51 0.51 0.26 0.26 0.10 0.10
Clearance Time (s) 5.3 5.5 5.5 5.5 5.3 5.4 5.4 5.4
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 255 2216 230 1743 296 448 139 163
v/s Ratio Prot c0.06 0.33 c0.39 c0.08 0.01 0.02
v/s Ratio Perm 0.36 0.02 c0.10 0.07
v/c Ratio 0.66 0.51 0.04 0.76 0.70 0.05 0.67 0.14
Uniform Delay, d1 18.4 11.1 14.7 23.4 37.6 33.2 51.8 48.9
Progression Factor 2.45 0.28 0.66 0.72 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.2 0.7 0.3 2.7 8.2 0.1 13.3 0.6
Delay (s) 51.3 3.8 10.1 19.6 45.8 33.3 65.0 49.5
Level of Service D A B B D C E D
Approach Delay (s) 9.9 19.5 44.2 56.2
Approach LOS A B D E

Intersection Summary
HCM Average Control Delay 19.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.1
Intersection Capacity Utilization 72.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 13: Woodruff Road & Smith Hines Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 9 1016 56 54 1037 1 151 1 119 4 1 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.0 6.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.94 0.91
Flt Protected 0.95 1.00 0.95 1.00 0.97 0.99
Satd. Flow (prot) 1719 3411 1719 3438 1656 1625
Flt Permitted 0.20 1.00 0.19 1.00 0.82 0.93
Satd. Flow (perm) 362 3411 343 3438 1393 1527
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 10 1129 62 60 1152 1 168 1 132 4 1 10
RTOR Reduction (vph) 0 2 0 0 0 0 0 28 0 0 8 0
Lane Group Flow (vph) 10 1189 0 60 1153 0 0 273 0 0 7 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 78.8 78.8 79.1 79.1 29.9 29.9
Effective Green, g (s) 78.8 78.8 79.1 79.1 29.9 29.9
Actuated g/C Ratio 0.66 0.66 0.66 0.66 0.25 0.25
Clearance Time (s) 6.3 6.3 6.0 6.0 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 238 2240 226 2266 347 380
v/s Ratio Prot c0.35 0.34
v/s Ratio Perm 0.03 0.17 c0.20 0.00
v/c Ratio 0.04 0.53 0.27 0.51 0.79 0.02
Uniform Delay, d1 7.3 10.9 8.4 10.5 42.1 34.0
Progression Factor 0.26 0.17 0.80 0.76 1.00 1.00
Incremental Delay, d2 0.3 0.8 0.3 0.1 12.2 0.0
Delay (s) 2.2 2.7 7.0 8.1 54.3 34.0
Level of Service A A A A D C
Approach Delay (s) 2.7 8.0 54.3 34.0
Approach LOS A A D C

Intersection Summary
HCM Average Control Delay 10.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 76.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 14: Woodruff Road & Walmart Driveway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 20 1393 122 20 2079 38 333 6 5 35 1 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.93 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1719 3396 1719 3429 1719 1684 1650
Flt Permitted 0.05 1.00 0.10 1.00 0.72 1.00 0.87
Satd. Flow (perm) 94 3396 173 3429 1302 1684 1464
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 22 1548 136 22 2310 42 370 7 6 39 1 37
RTOR Reduction (vph) 0 5 0 0 1 0 0 5 0 0 28 0
Lane Group Flow (vph) 22 1679 0 22 2351 0 370 8 0 0 49 0
Turn Type pm+pt Perm Perm Perm
Protected Phases 5 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 79.7 79.7 70.4 70.4 29.0 29.0 29.0
Effective Green, g (s) 79.7 79.7 70.4 70.4 29.0 29.0 29.0
Actuated g/C Ratio 0.66 0.66 0.59 0.59 0.24 0.24 0.24
Clearance Time (s) 6.3 6.3 6.3 6.3 5.0 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 103 2256 101 2012 315 407 354
v/s Ratio Prot 0.01 c0.49 c0.69 0.01
v/s Ratio Perm 0.14 0.13 c0.28 0.03
v/c Ratio 0.21 0.74 0.22 1.17 1.17 0.02 0.14
Uniform Delay, d1 29.1 13.4 11.8 24.8 45.5 34.7 35.7
Progression Factor 1.02 0.78 0.77 0.62 1.00 1.00 1.00
Incremental Delay, d2 1.5 2.1 4.2 80.8 106.8 0.0 0.3
Delay (s) 31.2 12.5 13.3 96.3 152.3 34.7 36.0
Level of Service C B B F F C D
Approach Delay (s) 12.8 95.5 148.3 36.0
Approach LOS B F F D

Intersection Summary
HCM Average Control Delay 67.9 HCM Level of Service E
HCM Volume to Capacity ratio 1.19
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 93.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 15: Woodruff Road & Verdin Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 90 1699 38 56 1099 66 228 183 112 48 195 150
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 5.2 5.0 5.0 5.2 5.2
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 1.00 0.85 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3427 1719 3409 1719 1810 1538 1719 1691
Flt Permitted 0.13 1.00 0.06 1.00 0.14 1.00 1.00 0.63 1.00
Satd. Flow (perm) 233 3427 109 3409 248 1810 1538 1141 1691
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 100 1888 42 62 1221 73 253 203 124 53 217 167
RTOR Reduction (vph) 0 1 0 0 4 0 0 0 6 0 23 0
Lane Group Flow (vph) 100 1929 0 62 1290 0 253 203 118 53 361 0
Turn Type Perm Perm pm+pt Perm Perm
Protected Phases 2 6 3 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 66.3 66.3 66.3 66.3 42.4 42.4 42.4 23.8 23.8
Effective Green, g (s) 66.3 66.3 66.3 66.3 42.4 42.4 42.4 23.8 23.8
Actuated g/C Ratio 0.55 0.55 0.55 0.55 0.35 0.35 0.35 0.20 0.20
Clearance Time (s) 6.3 6.3 6.3 6.3 5.2 5.0 5.0 5.2 5.2
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 129 1893 60 1883 249 640 543 226 335
v/s Ratio Prot 0.56 0.38 c0.11 0.11 0.21
v/s Ratio Perm 0.43 c0.57 c0.25 0.08 0.05
v/c Ratio 0.78 1.02 1.03 0.69 1.02 0.32 0.22 0.23 1.08
Uniform Delay, d1 21.0 26.9 26.9 19.3 32.5 28.3 27.2 40.4 48.1
Progression Factor 0.79 0.79 1.51 1.56 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 30.5 23.7 99.2 1.2 61.2 0.5 0.3 0.8 71.2
Delay (s) 47.1 44.8 139.9 31.3 93.7 28.7 27.5 41.3 119.3
Level of Service D D F C F C C D F
Approach Delay (s) 44.9 36.3 56.8 109.8
Approach LOS D D E F

Intersection Summary
HCM Average Control Delay 50.3 HCM Level of Service D
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.5
Intersection Capacity Utilization 120.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 16: Woodruff Road & Butler Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 18 1505 105 332 1054 16 166 17 410 278 347 90
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 5.0 6.3 5.0 5.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85 1.00 0.97
Flt Protected 1.00 0.95 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 3403 1719 3430 1731 1538 1719 1754
Flt Permitted 0.92 0.07 1.00 0.18 1.00 0.55 1.00
Satd. Flow (perm) 3149 127 3430 324 1538 993 1754
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 20 1672 117 369 1171 18 184 19 456 309 386 100
RTOR Reduction (vph) 0 4 0 0 1 0 0 0 2 0 8 0
Lane Group Flow (vph) 0 1805 0 369 1188 0 0 203 454 309 478 0
Turn Type Perm pm+pt Perm pm+ov Perm
Protected Phases 2 1 6 8 1 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 50.7 68.7 68.7 40.0 51.7 40.0 40.0
Effective Green, g (s) 50.7 68.7 68.7 40.0 51.7 40.0 40.0
Actuated g/C Ratio 0.42 0.57 0.57 0.33 0.43 0.33 0.33
Clearance Time (s) 6.3 6.3 6.3 5.0 6.3 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1330 228 1964 108 663 331 585
v/s Ratio Prot c0.16 0.35 0.07 0.27
v/s Ratio Perm 0.57 c0.77 c0.63 0.23 0.31
v/c Ratio 1.36 1.62 0.60 1.88 0.68 0.93 0.82
Uniform Delay, d1 34.6 38.5 16.8 40.0 27.6 38.7 36.6
Progression Factor 0.42 1.25 1.08 1.00 1.00 1.00 1.00
Incremental Delay, d2 162.3 292.6 1.0 428.7 3.3 33.0 9.3
Delay (s) 176.8 340.5 19.2 468.7 30.9 71.8 46.0
Level of Service F F B F C E D
Approach Delay (s) 176.8 95.3 165.8 56.0
Approach LOS F F F E

Intersection Summary
HCM Average Control Delay 129.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.66
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 127.8% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 17: Woodruff Road & Bell Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 60 2149 98 33 1549 10 131 1 36 13 1 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.2 6.2 6.2 6.2 5.4 5.4
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.97 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.96 0.99
Satd. Flow (prot) 1719 3416 1719 3435 1691 1599
Flt Permitted 0.10 1.00 0.04 1.00 0.73 0.94
Satd. Flow (perm) 180 3416 80 3435 1277 1520
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 67 2388 109 37 1721 11 146 1 40 14 1 61
RTOR Reduction (vph) 0 3 0 0 0 0 0 8 0 0 42 0
Lane Group Flow (vph) 67 2494 0 37 1732 0 0 179 0 0 34 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 90.0 90.0 90.0 90.0 18.4 18.4
Effective Green, g (s) 90.0 90.0 90.0 90.0 18.4 18.4
Actuated g/C Ratio 0.75 0.75 0.75 0.75 0.15 0.15
Clearance Time (s) 6.2 6.2 6.2 6.2 5.4 5.4
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 135 2562 60 2576 196 233
v/s Ratio Prot c0.73 0.50
v/s Ratio Perm 0.37 0.46 c0.14 0.02
v/c Ratio 0.50 0.97 0.62 0.67 0.91 0.14
Uniform Delay, d1 6.0 13.9 7.0 7.6 50.0 44.0
Progression Factor 0.67 0.61 1.13 1.05 1.00 1.00
Incremental Delay, d2 1.2 2.0 36.8 1.3 41.0 0.5
Delay (s) 5.2 10.5 44.6 9.2 91.0 44.4
Level of Service A B D A F D
Approach Delay (s) 10.3 10.0 91.0 44.4
Approach LOS B A F D

Intersection Summary
HCM Average Control Delay 14.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.6
Intersection Capacity Utilization 88.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 18: Woodruff Road & SC 14

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 140 1155 325 89 763 66 166 247 48 181 368 105
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 5.0 6.3 6.3 5.0 5.0 6.3 5.0 5.0 6.3
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3438 1538 1719 3397 1719 1810 1538 1719 1810 1538
Flt Permitted 0.18 1.00 1.00 0.08 1.00 0.14 1.00 1.00 0.36 1.00 1.00
Satd. Flow (perm) 319 3438 1538 146 3397 252 1810 1538 645 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 156 1283 361 99 848 73 184 274 53 201 409 117
RTOR Reduction (vph) 0 0 66 0 5 0 0 0 38 0 0 55
Lane Group Flow (vph) 156 1283 295 99 916 0 184 274 15 201 409 62
Turn Type pm+pt pm+ov pm+pt pm+pt pm+ov pm+pt pm+ov
Protected Phases 5 2 3 1 6 3 8 1 7 4 5
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 61.6 52.4 62.4 55.8 49.5 38.7 28.7 35.0 38.7 28.7 37.9
Effective Green, g (s) 61.6 52.4 62.4 55.8 49.5 38.7 28.7 35.0 38.7 28.7 37.9
Actuated g/C Ratio 0.51 0.44 0.52 0.46 0.41 0.32 0.24 0.29 0.32 0.24 0.32
Clearance Time (s) 6.3 6.3 5.0 6.3 6.3 5.0 5.0 6.3 5.0 5.0 6.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 271 1501 800 150 1401 204 433 449 298 433 486
v/s Ratio Prot c0.04 c0.37 0.03 0.03 0.27 c0.08 0.15 0.00 0.06 c0.23 0.01
v/s Ratio Perm 0.25 0.16 0.27 0.22 0.01 0.16 0.03
v/c Ratio 0.58 0.85 0.37 0.66 0.65 0.90 0.63 0.03 0.67 0.94 0.13
Uniform Delay, d1 18.6 30.4 17.1 23.7 28.4 33.2 40.9 30.4 32.5 44.9 29.3
Progression Factor 0.43 0.56 0.89 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 2.0 0.1 11.9 2.4 38.0 3.6 0.0 6.8 29.8 0.2
Delay (s) 9.2 18.9 15.4 35.6 30.7 71.3 44.5 30.5 39.3 74.7 29.4
Level of Service A B B D C E D C D E C
Approach Delay (s) 17.4 31.2 52.7 57.6
Approach LOS B C D E

Intersection Summary
HCM Average Control Delay 32.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 22.6
Intersection Capacity Utilization 84.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 19: E Parkins Mill Road & US 276

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 99 110 61 93 66 76 142 1071 181 78 1334 214
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 0.97 1.00 1.00 1.00 0.91 1.00 0.97 0.91 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3254 3335 1810 1538 1719 4940 1538 3335 4940 1538
Flt Permitted 0.60 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1079 3254 3335 1810 1538 1719 4940 1538 3335 4940 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 110 122 68 103 73 84 158 1190 201 87 1482 238
RTOR Reduction (vph) 0 60 0 0 0 76 0 0 92 0 0 101
Lane Group Flow (vph) 110 130 0 103 73 8 158 1190 109 87 1482 137
Turn Type pm+pt Prot Perm Prot Perm Prot Perm
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 4 6 2
Actuated Green, G (s) 20.1 11.3 7.0 9.5 9.5 14.4 53.9 53.9 6.0 45.5 45.5
Effective Green, g (s) 20.1 11.3 7.0 9.5 9.5 14.4 53.9 53.9 6.0 45.5 45.5
Actuated g/C Ratio 0.20 0.11 0.07 0.10 0.10 0.15 0.54 0.54 0.06 0.46 0.46
Clearance Time (s) 4.0 6.0 4.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 4.3 4.9 4.3 4.9 4.9 4.3 4.9 4.9 4.3 4.9 4.9
Lane Grp Cap (vph) 275 371 235 173 147 250 2684 836 202 2266 705
v/s Ratio Prot c0.04 0.04 0.03 0.04 c0.09 0.24 0.03 c0.30
v/s Ratio Perm c0.05 0.01 0.07 0.09
v/c Ratio 0.40 0.35 0.44 0.42 0.05 0.63 0.44 0.13 0.43 0.65 0.19
Uniform Delay, d1 33.7 40.6 44.2 42.3 40.8 39.9 13.6 11.1 45.0 20.8 16.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 1.2 2.1 3.3 0.3 6.1 0.2 0.1 2.3 0.9 0.3
Delay (s) 35.2 41.7 46.3 45.6 41.1 46.0 13.9 11.3 47.3 21.7 16.2
Level of Service D D D D D D B B D C B
Approach Delay (s) 39.3 44.4 16.8 22.2
Approach LOS D D B C

Intersection Summary
HCM Average Control Delay 22.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 99.2 Sum of lost time (s) 19.0
Intersection Capacity Utilization 60.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 20: Duvall Drive & US 276

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR SET SER NWL NWT
Lane Configurations
Volume (vph) 361 139 1150 338 130 1033
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.3 6.3 6.3
Lane Util. Factor 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.85 0.97 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 1538 4772 1719 4940
Flt Permitted 0.95 1.00 1.00 0.12 1.00
Satd. Flow (perm) 1719 1538 4772 212 4940
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 401 154 1278 376 144 1148
RTOR Reduction (vph) 0 59 81 0 0 0
Lane Group Flow (vph) 401 95 1573 0 144 1148
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 6
Actuated Green, G (s) 12.0 12.0 40.7 40.7 40.7
Effective Green, g (s) 12.0 12.0 40.7 40.7 40.7
Actuated g/C Ratio 0.18 0.18 0.63 0.63 0.63
Clearance Time (s) 6.0 6.0 6.3 6.3 6.3
Vehicle Extension (s) 4.9 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 317 284 2988 133 3093
v/s Ratio Prot c0.23 0.33 0.23
v/s Ratio Perm 0.06 c0.68
v/c Ratio 1.26 0.34 0.53 1.08 0.37
Uniform Delay, d1 26.5 23.0 6.8 12.1 5.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 142.0 1.4 0.3 101.9 0.2
Delay (s) 168.5 24.4 7.1 114.1 6.1
Level of Service F C A F A
Approach Delay (s) 128.5 7.1 18.1
Approach LOS F A B

Intersection Summary
HCM Average Control Delay 30.4 HCM Level of Service C
HCM Volume to Capacity ratio 1.13
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.3
Intersection Capacity Utilization 78.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 23: US 276 & Millennium Blvd

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 85 1618 107 28 1184 9 80 48 62 57 19 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.5 6.5 4.5 6.5 6.5 6.0 6.0 6.0 6.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 1.00 0.88
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.92 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3438 1538 1719 3438 1538 3335 3146 1719 1810 2707
Flt Permitted 0.15 1.00 1.00 0.07 1.00 1.00 0.95 1.00 0.67 1.00 1.00
Satd. Flow (perm) 266 3438 1538 134 3438 1538 3335 3146 1221 1810 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 94 1798 119 31 1316 10 89 53 69 63 21 51
RTOR Reduction (vph) 0 0 38 0 0 4 0 64 0 0 0 45
Lane Group Flow (vph) 94 1798 81 31 1316 6 89 58 0 63 21 6
Turn Type pm+pt Perm pm+pt Perm Prot pm+pt pm+ov
Protected Phases 5 2 1 6 3 8 7 4 5
Permitted Phases 2 2 6 6 4 4
Actuated Green, G (s) 94.6 86.5 86.5 86.1 82.5 82.5 8.1 9.7 10.8 6.2 14.3
Effective Green, g (s) 94.6 86.5 86.5 86.1 82.5 82.5 8.1 9.7 10.8 6.2 14.3
Actuated g/C Ratio 0.74 0.68 0.68 0.68 0.65 0.65 0.06 0.08 0.08 0.05 0.11
Clearance Time (s) 4.0 6.5 6.5 4.5 6.5 6.5 6.0 6.0 6.0 6.0 4.0
Vehicle Extension (s) 4.3 4.9 4.9 4.3 4.9 4.9 4.3 6.4 4.3 6.4 4.3
Lane Grp Cap (vph) 290 2334 1044 135 2226 996 212 240 121 88 304
v/s Ratio Prot c0.02 c0.52 0.01 0.38 c0.03 c0.02 0.02 0.01 0.00
v/s Ratio Perm 0.22 0.05 0.15 0.00 c0.03 0.00
v/c Ratio 0.32 0.77 0.08 0.23 0.59 0.01 0.42 0.24 0.52 0.24 0.02
Uniform Delay, d1 7.9 13.8 6.9 12.3 12.8 7.9 57.4 55.4 55.4 58.3 50.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 1.9 0.1 1.4 0.6 0.0 2.1 1.6 5.9 4.3 0.0
Delay (s) 8.9 15.7 7.0 13.7 13.4 8.0 59.5 57.0 61.3 62.7 50.3
Level of Service A B A B B A E E E E D
Approach Delay (s) 14.8 13.4 58.1 57.4
Approach LOS B B E E

Intersection Summary
HCM Average Control Delay 18.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 127.4 Sum of lost time (s) 28.5
Intersection Capacity Utilization 74.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 24: Pelham Road & The Parkway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 195 724 624 0 844 664 0 0 0 260 433 269
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.8 5.8 5.3 5.3 5.3 5.3
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 3438 1538 1719 1810 1538
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 3438 1538 1719 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 217 804 693 0 938 738 0 0 0 289 481 299
RTOR Reduction (vph) 0 0 84 0 0 20 0 0 0 0 0 183
Lane Group Flow (vph) 217 804 609 0 938 718 0 0 0 289 481 116
Turn Type Prot Perm Perm custom Perm Perm
Protected Phases 5 2 6 4 4
Permitted Phases 2 6 6 4 4
Actuated Green, G (s) 12.9 71.3 71.3 52.6 95.2 42.6 42.6 42.6
Effective Green, g (s) 12.9 71.3 71.3 52.6 95.2 42.6 42.6 42.6
Actuated g/C Ratio 0.10 0.57 0.57 0.42 0.76 0.34 0.34 0.34
Clearance Time (s) 5.8 5.8 5.8 5.8 5.3 5.3 5.3 5.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 344 1961 877 1447 1171 586 617 524
v/s Ratio Prot 0.07 0.23 0.27 0.21 c0.27
v/s Ratio Perm c0.40 0.26 0.17 0.08
v/c Ratio 0.63 0.41 0.69 0.65 0.61 0.49 0.78 0.22
Uniform Delay, d1 53.8 15.1 19.1 28.8 6.7 32.6 37.0 29.4
Progression Factor 1.00 1.00 1.00 0.63 1.47 1.00 1.00 1.00
Incremental Delay, d2 4.5 0.6 4.5 1.8 1.0 1.0 6.8 0.3
Delay (s) 58.2 15.7 23.6 20.0 10.7 33.7 43.8 29.7
Level of Service E B C C B C D C
Approach Delay (s) 24.3 15.9 0.0 37.1
Approach LOS C B A D

Intersection Summary
HCM Average Control Delay 24.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 98.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 25: Pelham Road & I-85 SB off ramp

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 0 984 1233 0 387 275
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.3 5.3
Lane Util. Factor 0.95 0.95 1.00 0.88
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3438 3438 1719 2707
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3438 3438 1719 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1093 1370 0 430 306
RTOR Reduction (vph) 0 0 0 0 0 41
Lane Group Flow (vph) 0 1093 1370 0 430 265
Turn Type Perm
Protected Phases 2 6 4
Permitted Phases 4
Actuated Green, G (s) 75.4 75.4 38.7 38.7
Effective Green, g (s) 75.4 75.4 38.7 38.7
Actuated g/C Ratio 0.60 0.60 0.31 0.31
Clearance Time (s) 5.6 5.6 5.3 5.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 2074 2074 532 838
v/s Ratio Prot 0.32 c0.40 c0.25
v/s Ratio Perm 0.10
v/c Ratio 0.53 0.66 0.81 0.32
Uniform Delay, d1 14.4 16.4 39.7 33.0
Progression Factor 0.90 1.04 1.00 1.00
Incremental Delay, d2 0.9 1.3 9.6 0.3
Delay (s) 13.8 18.4 49.3 33.4
Level of Service B B D C
Approach Delay (s) 13.8 18.4 42.7
Approach LOS B B D

Intersection Summary
HCM Average Control Delay 22.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 95.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 26: Pelham Road & I-85 NB off ramp

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 493 0 0 572 1213 669
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.0 5.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3438 3438 3335 1538
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3438 3438 3335 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 548 0 0 636 1348 743
RTOR Reduction (vph) 0 0 0 0 0 34
Lane Group Flow (vph) 548 0 0 636 1348 709
Turn Type Perm
Protected Phases 2 6 8
Permitted Phases 8
Actuated Green, G (s) 40.6 40.6 73.6 73.6
Effective Green, g (s) 40.6 40.6 73.6 73.6
Actuated g/C Ratio 0.32 0.32 0.59 0.59
Clearance Time (s) 5.8 5.8 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1117 1117 1964 906
v/s Ratio Prot 0.16 c0.18 0.40
v/s Ratio Perm c0.46
v/c Ratio 0.49 0.57 0.69 0.78
Uniform Delay, d1 33.9 35.0 17.7 19.6
Progression Factor 0.81 0.91 1.00 1.00
Incremental Delay, d2 1.3 1.8 1.2 4.9
Delay (s) 28.6 33.5 18.9 24.5
Level of Service C C B C
Approach Delay (s) 28.6 33.5 20.9
Approach LOS C C C

Intersection Summary
HCM Average Control Delay 24.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 10.8
Intersection Capacity Utilization 123.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 27: Pelham Road & Boland Court

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 51 776 335 295 1051 19 195 16 277 25 12 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.7 6.7 6.7 6.7 6.3 6.3 6.3
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.95 1.00 1.00 1.00 0.85 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 0.98
Satd. Flow (prot) 1719 3283 1719 3429 1730 1538 1673
Flt Permitted 0.24 1.00 0.09 1.00 0.72 1.00 0.70
Satd. Flow (perm) 429 3283 169 3429 1311 1538 1196
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 57 862 372 328 1168 21 217 18 308 28 13 30
RTOR Reduction (vph) 0 37 0 0 1 0 0 0 244 0 21 0
Lane Group Flow (vph) 57 1197 0 328 1188 0 0 235 64 0 50 0
Turn Type Perm pm+pt Perm Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 57.8 57.8 86.1 86.1 25.9 25.9 25.9
Effective Green, g (s) 57.8 57.8 86.1 86.1 25.9 25.9 25.9
Actuated g/C Ratio 0.46 0.46 0.69 0.69 0.21 0.21 0.21
Clearance Time (s) 6.7 6.7 6.7 6.7 6.3 6.3 6.3
Vehicle Extension (s) 4.9 4.9 4.3 4.9 4.3 4.3 4.3
Lane Grp Cap (vph) 198 1518 384 2362 272 319 248
v/s Ratio Prot 0.36 c0.15 0.35
v/s Ratio Perm 0.13 c0.44 c0.18 0.04 0.04
v/c Ratio 0.29 0.79 0.85 0.50 0.86 0.20 0.20
Uniform Delay, d1 20.8 28.4 33.5 9.3 47.8 41.0 41.0
Progression Factor 0.70 0.67 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.8 3.3 17.5 0.8 24.6 0.5 0.6
Delay (s) 17.3 22.4 51.0 10.0 72.5 41.5 41.6
Level of Service B C D B E D D
Approach Delay (s) 22.1 18.9 54.9 41.6
Approach LOS C B D D

Intersection Summary
HCM Average Control Delay 26.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 83.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 28: Forsythia Dr & E Butler Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 11 0 4 31 0 89 6 606 15 71 891 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.90 1.00 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 1538 1607 1719 3425 1719 3429
Flt Permitted 0.88 1.00 0.91 0.25 1.00 0.32 1.00
Satd. Flow (perm) 1598 1538 1479 449 3425 574 3429
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 12 0 4 34 0 99 7 673 17 79 990 17
RTOR Reduction (vph) 0 0 3 0 83 0 0 2 0 0 1 0
Lane Group Flow (vph) 0 12 1 0 50 0 7 688 0 79 1006 0
Turn Type Perm Perm Perm pm+pt pm+pt
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 7.5 7.5 7.5 19.0 18.3 24.2 20.9
Effective Green, g (s) 7.5 7.5 7.5 19.0 18.3 24.2 20.9
Actuated g/C Ratio 0.16 0.16 0.16 0.40 0.39 0.51 0.44
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 254 245 236 200 1331 375 1522
v/s Ratio Prot 0.00 0.20 c0.01 c0.29
v/s Ratio Perm 0.01 0.00 c0.03 0.01 0.09
v/c Ratio 0.05 0.00 0.21 0.04 0.52 0.21 0.66
Uniform Delay, d1 16.8 16.7 17.2 8.5 11.0 6.0 10.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.0 0.4 0.1 0.3 0.3 1.1
Delay (s) 16.9 16.7 17.7 8.5 11.4 6.3 11.4
Level of Service B B B A B A B
Approach Delay (s) 16.8 17.7 11.3 11.0
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 11.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 47.1 Sum of lost time (s) 18.0
Intersection Capacity Utilization 57.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 30: E Butler Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 0 657 67 349 596 0 370 0 377 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 0% 0% 2% -2%
Total Lost time (s) 5.6 5.6 5.6 5.7 5.7
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3391 1719 3438 1702 1523
Flt Permitted 1.00 0.13 1.00 0.95 1.00
Satd. Flow (perm) 3391 233 3438 1702 1523
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 730 74 388 662 0 411 0 419 0 0 0
RTOR Reduction (vph) 0 7 0 0 0 0 0 0 175 0 0 0
Lane Group Flow (vph) 0 797 0 388 662 0 0 411 244 0 0 0
Turn Type pm+pt Perm Perm
Protected Phases 2 1 6 4
Permitted Phases 6 4 4
Actuated Green, G (s) 25.8 51.8 51.8 27.0 27.0
Effective Green, g (s) 25.8 51.8 51.8 27.0 27.0
Actuated g/C Ratio 0.29 0.57 0.57 0.30 0.30
Clearance Time (s) 5.6 5.6 5.6 5.7 5.7
Vehicle Extension (s) 2.5 2.5 2.0 2.8 2.8
Lane Grp Cap (vph) 971 470 1977 510 456
v/s Ratio Prot 0.24 c0.19 0.19
v/s Ratio Perm c0.29 0.24 0.16
v/c Ratio 0.82 0.83 0.33 0.81 0.53
Uniform Delay, d1 30.0 21.9 10.1 29.1 26.3
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.5 11.1 0.0 8.9 1.1
Delay (s) 35.5 32.9 10.1 38.1 27.4
Level of Service D C B D C
Approach Delay (s) 35.5 18.6 32.7 0.0
Approach LOS D B C A

Intersection Summary
HCM Average Control Delay 28.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 90.1 Sum of lost time (s) 11.3
Intersection Capacity Utilization 74.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 31: E Butler Road & I-385 NB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 241 786 0 0 907 680 0 0 0 38 0 198
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 0% 0% -2% 2%
Total Lost time (s) 5.3 5.3 5.3 5.3 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3438 3438 1538 1702 1523
Flt Permitted 0.17 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 305 3438 3438 1538 1702 1523
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 268 873 0 0 1008 756 0 0 0 42 0 220
RTOR Reduction (vph) 0 0 0 0 0 358 0 0 0 0 0 194
Lane Group Flow (vph) 268 873 0 0 1008 398 0 0 0 42 0 26
Turn Type pm+pt Perm custom custom
Protected Phases 5 2 6
Permitted Phases 2 6 8 8
Actuated Green, G (s) 55.5 55.5 35.8 35.8 9.1 9.1
Effective Green, g (s) 55.5 55.5 35.8 35.8 9.1 9.1
Actuated g/C Ratio 0.73 0.73 0.47 0.47 0.12 0.12
Clearance Time (s) 5.3 5.3 5.3 5.3 6.0 6.0
Vehicle Extension (s) 2.0 3.0 3.0 3.0 4.3 4.3
Lane Grp Cap (vph) 491 2514 1622 725 204 183
v/s Ratio Prot c0.10 0.25 c0.29
v/s Ratio Perm 0.30 0.26 c0.02 0.02
v/c Ratio 0.55 0.35 0.62 0.55 0.21 0.14
Uniform Delay, d1 7.1 3.7 15.0 14.3 30.1 29.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.1 0.7 0.9 0.8 0.6
Delay (s) 7.8 3.8 15.7 15.1 30.9 30.5
Level of Service A A B B C C
Approach Delay (s) 4.7 15.5 0.0 30.6
Approach LOS A B A C

Intersection Summary
HCM Average Control Delay 12.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 75.9 Sum of lost time (s) 16.6
Intersection Capacity Utilization 74.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 34: Frontage Road & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 21 10 310 502 42 46 147 1038 160 11 805 21
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 1547 1633 1649 1538 1719 3438 1538 1719 3425
Flt Permitted 0.95 1.00 0.95 0.96 1.00 0.11 1.00 1.00 0.18 1.00
Satd. Flow (perm) 1719 1547 1633 1649 1538 193 3438 1538 327 3425
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 23 11 344 558 47 51 163 1153 178 12 894 23
RTOR Reduction (vph) 0 127 0 0 0 22 0 0 98 0 2 0
Lane Group Flow (vph) 23 228 0 301 304 29 163 1153 80 12 915 0
Turn Type Split Split Perm pm+pt Perm Perm
Protected Phases 4 4 8 8 5 2 6
Permitted Phases 8 2 2 6
Actuated Green, G (s) 16.2 16.2 20.7 20.7 20.7 45.1 45.1 45.1 31.6 31.6
Effective Green, g (s) 16.2 16.2 20.7 20.7 20.7 45.1 45.1 45.1 31.6 31.6
Actuated g/C Ratio 0.16 0.16 0.21 0.21 0.21 0.45 0.45 0.45 0.32 0.32
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.9 4.9 4.9 4.9 4.9 4.3 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 278 251 338 341 318 201 1551 694 103 1082
v/s Ratio Prot 0.01 c0.15 0.18 c0.18 0.06 c0.34 0.27
v/s Ratio Perm 0.02 c0.30 0.05 0.04
v/c Ratio 0.08 0.91 0.89 0.89 0.09 0.81 0.74 0.12 0.12 0.85
Uniform Delay, d1 35.6 41.2 38.5 38.6 32.0 21.0 22.7 15.9 24.3 31.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.78 0.90 1.01 1.00 1.00
Incremental Delay, d2 0.3 35.2 25.3 25.3 0.3 20.7 2.9 0.3 2.3 8.2
Delay (s) 35.8 76.4 63.9 63.8 32.3 37.1 23.4 16.3 26.6 40.1
Level of Service D E E E C D C B C D
Approach Delay (s) 73.9 61.4 24.0 39.9
Approach LOS E E C D

Intersection Summary
HCM Average Control Delay 40.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 104.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 35: I-385 NB Ramps & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 361 0 398 282 947 0 0 1200 417
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.88 0.97 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1633 1633 2707 3335 3438 3438 1538
Flt Permitted 0.95 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1633 1633 2707 3335 3438 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 401 0 442 313 1052 0 0 1333 463
RTOR Reduction (vph) 0 0 0 0 0 213 0 0 0 0 0 224
Lane Group Flow (vph) 0 0 0 200 201 229 313 1052 0 0 1333 239
Turn Type Perm Perm Prot Perm
Protected Phases 8 5 2 6
Permitted Phases 8 8 6
Actuated Green, G (s) 17.6 17.6 17.6 12.7 70.4 51.7 51.7
Effective Green, g (s) 17.6 17.6 17.6 12.7 70.4 51.7 51.7
Actuated g/C Ratio 0.18 0.18 0.18 0.13 0.70 0.52 0.52
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.9 4.9 4.9 4.3 4.9 4.9 4.9
Lane Grp Cap (vph) 287 287 476 424 2420 1777 795
v/s Ratio Prot c0.09 0.31 c0.39
v/s Ratio Perm 0.12 0.12 0.08 0.16
v/c Ratio 0.70 0.70 0.48 0.74 0.43 0.75 0.30
Uniform Delay, d1 38.7 38.7 37.1 42.0 6.3 19.1 13.8
Progression Factor 1.00 1.00 1.00 0.81 1.28 0.64 1.32
Incremental Delay, d2 8.9 9.2 1.6 4.1 0.3 1.4 0.5
Delay (s) 47.6 47.9 38.6 38.1 8.4 13.5 18.7
Level of Service D D D D A B B
Approach Delay (s) 0.0 43.0 15.2 14.9
Approach LOS A D B B

Intersection Summary
HCM Average Control Delay 20.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 97.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 36: Roper Mountain Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 0 856 562 960 601 0 373 0 280 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.4 6.4 5.8 6.4 6.1 6.1 6.1
Lane Util. Factor 0.91 1.00 1.00 0.95 0.95 0.95 0.88
Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00
Satd. Flow (prot) 4940 1538 1719 3438 1633 1633 2707
Flt Permitted 1.00 1.00 0.21 1.00 0.95 0.95 1.00
Satd. Flow (perm) 4940 1538 385 3438 1633 1633 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 951 624 1067 668 0 414 0 311 0 0 0
RTOR Reduction (vph) 0 0 181 0 0 0 0 0 280 0 0 0
Lane Group Flow (vph) 0 951 443 1067 668 0 207 207 31 0 0 0
Turn Type Perm pm+pt Perm Perm
Protected Phases 2 1 6 4
Permitted Phases 2 6 4 4
Actuated Green, G (s) 31.6 31.6 78.2 77.6 9.9 9.9 9.9
Effective Green, g (s) 31.6 31.6 78.2 77.6 9.9 9.9 9.9
Actuated g/C Ratio 0.32 0.32 0.78 0.78 0.10 0.10 0.10
Clearance Time (s) 6.4 6.4 5.8 6.4 6.1 6.1 6.1
Vehicle Extension (s) 4.9 4.9 4.3 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 1561 486 837 2668 162 162 268
v/s Ratio Prot 0.19 c0.51 0.19
v/s Ratio Perm 0.29 c0.48 c0.13 0.13 0.01
v/c Ratio 0.61 0.91 1.27 0.25 1.28 1.28 0.11
Uniform Delay, d1 29.0 32.8 18.2 3.1 45.0 45.0 41.1
Progression Factor 0.50 0.39 0.67 0.92 1.00 1.00 1.00
Incremental Delay, d2 1.4 19.4 130.0 0.2 164.0 164.0 0.4
Delay (s) 15.7 32.2 142.2 3.0 209.0 209.0 41.4
Level of Service B C F A F F D
Approach Delay (s) 22.3 88.6 137.1 0.0
Approach LOS C F F A

Intersection Summary
HCM Average Control Delay 71.4 HCM Level of Service E
HCM Volume to Capacity ratio 1.25
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 11.9
Intersection Capacity Utilization 97.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 37: Roper Mountain Road & Congaree Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 88 882 1 5 558 318 530 1 273 3 1 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 6.4 6.4 6.4 6.1 6.1 6.1 6.1
Lane Util. Factor 1.00 0.91 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 0.96 1.00
Satd. Flow (prot) 1719 4939 3436 1538 1719 1539 1744 1538
Flt Permitted 0.26 1.00 0.94 1.00 0.76 1.00 0.88 1.00
Satd. Flow (perm) 479 4939 3241 1538 1366 1539 1591 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 98 980 1 6 620 353 589 1 303 3 1 7
RTOR Reduction (vph) 0 0 0 0 0 234 0 112 0 0 0 4
Lane Group Flow (vph) 98 981 0 0 626 119 589 192 0 0 4 3
Turn Type pm+pt Perm Perm Perm Perm Perm
Protected Phases 5 2 6 4 8
Permitted Phases 2 6 6 4 8 8
Actuated Green, G (s) 42.9 42.9 33.7 33.7 44.6 44.6 44.6 44.6
Effective Green, g (s) 42.9 42.9 33.7 33.7 44.6 44.6 44.6 44.6
Actuated g/C Ratio 0.43 0.43 0.34 0.34 0.45 0.45 0.45 0.45
Clearance Time (s) 5.8 6.4 6.4 6.4 6.1 6.1 6.1 6.1
Vehicle Extension (s) 4.3 4.9 4.9 4.9 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 248 2119 1092 518 609 686 710 686
v/s Ratio Prot 0.01 c0.20 0.12
v/s Ratio Perm 0.16 c0.19 0.08 c0.43 0.00 0.00
v/c Ratio 0.40 0.46 0.57 0.23 0.97 0.28 0.01 0.00
Uniform Delay, d1 18.6 20.3 27.2 23.8 27.0 17.5 15.4 15.4
Progression Factor 1.08 1.18 1.26 3.10 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.6 2.1 1.0 28.5 0.5 0.0 0.0
Delay (s) 21.4 24.6 36.3 74.9 55.5 18.0 15.4 15.4
Level of Service C C D E E B B B
Approach Delay (s) 24.3 50.2 42.7 15.4
Approach LOS C D D B

Intersection Summary
HCM Average Control Delay 38.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.9
Intersection Capacity Utilization 101.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2010 Existing PM 21: Frontage Rd & US 276

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL WBR SEL SET NWT NWR
Lane Configurations
Volume (veh/h) 49 109 34 1891 1516 49
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 54 121 38 2101 1684 54
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1011
pX, platoon unblocked 0.78 0.78 0.78
vC, conflicting volume 2838 869 1739
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2793 279 1389
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 78 90
cM capacity (veh/h) 10 556 371

Direction, Lane # WB 1 SE 1 SE 2 SE 3 NW 1 NW 2
Volume Total 176 38 1051 1051 1123 616
Volume Left 54 38 0 0 0 0
Volume Right 121 0 0 0 0 54
cSH 31 371 1700 1700 1700 1700
Volume to Capacity 5.70 0.10 0.62 0.62 0.66 0.36
Queue Length 95th (ft) Err 8 0 0 0 0
Control Delay (s) Err 15.8 0.0 0.0 0.0 0.0
Lane LOS F C
Approach Delay (s) Err 0.3 0.0
Approach LOS F

Intersection Summary
Average Delay 433.2
Intersection Capacity Utilization 68.4% ICU Level of Service C
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2010 Existing PM 22: US 276 & St Josephs Dr

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement SET SER NWL NWT NEL NER
Lane Configurations
Volume (veh/h) 1565 375 80 1230 335 245
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 1739 417 89 1367 372 272
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 863
pX, platoon unblocked 0.77
vC, conflicting volume 2156 2808 1078
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2156 2751 1078
tC, single (s) 4.2 6.9 7.0
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 62 0 0
cM capacity (veh/h) 236 7 209

Direction, Lane # SE 1 SE 2 NW 1 NW 2 NE 1
Volume Total 1159 996 544 911 644
Volume Left 0 0 89 0 372
Volume Right 0 417 0 0 272
cSH 1700 1700 236 1700 12
Volume to Capacity 0.68 0.59 0.38 0.54 52.64
Queue Length 95th (ft) 0 0 42 0 Err
Control Delay (s) 0.0 0.0 17.4 0.0 Err
Lane LOS C F
Approach Delay (s) 0.0 6.5 Err
Approach LOS F

Intersection Summary
Average Delay 1516.4
Intersection Capacity Utilization 134.4% ICU Level of Service H
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2010 Existing PM 29: Rothwell Dr & E Butler Road

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 19 5 1 705 972 1
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 21 6 1 783 1080 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 1175 377
pX, platoon unblocked 0.93 0.90 0.90
vC, conflicting volume 1474 541 1081
vC1, stage 1 conf vol 1081
vC2, stage 2 conf vol 394
vCu, unblocked vol 1063 273 872
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s) 5.9
tF (s) 3.5 3.3 2.2
p0 queue free % 93 99 100
cM capacity (veh/h) 313 645 677

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 27 1 392 392 720 361
Volume Left 21 1 0 0 0 0
Volume Right 6 0 0 0 0 1
cSH 396 677 1700 1700 1700 1700
Volume to Capacity 0.07 0.00 0.23 0.23 0.42 0.21
Queue Length 95th (ft) 5 0 0 0 0 0
Control Delay (s) 15.9 10.3 0.0 0.0 0.0 0.0
Lane LOS C B
Approach Delay (s) 15.9 0.0 0.0
Approach LOS C

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 36.9% ICU Level of Service A
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2010 Existing PM 32: New Commerce Ct & E Butler Road

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 51 58 980 4 51 1536
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 57 64 1089 4 57 1707
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 369
pX, platoon unblocked 0.92 0.92 0.92
vC, conflicting volume 2058 547 1093
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1974 328 924
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 89 91
cM capacity (veh/h) 44 605 658

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2 SB 3
Volume Total 121 726 367 57 853 853
Volume Left 57 0 0 57 0 0
Volume Right 64 0 4 0 0 0
cSH 87 1700 1700 658 1700 1700
Volume to Capacity 1.40 0.43 0.22 0.09 0.50 0.50
Queue Length 95th (ft) 230 0 0 7 0 0
Control Delay (s) 319.8 0.0 0.0 11.0 0.0 0.0
Lane LOS F B
Approach Delay (s) 319.8 0.0 0.4
Approach LOS F

Intersection Summary
Average Delay 13.2
Intersection Capacity Utilization 55.5% ICU Level of Service B
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2010 Existing PM 33: E Butler Road & Brookfield Pkwy

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (veh/h) 15 1019 4 1 1400 9 2 0 171 16 0 4
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 17 1132 4 1 1556 10 2 0 190 18 0 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 939
pX, platoon unblocked 1.00 1.00 1.00 1.00 1.00 1.00
vC, conflicting volume 1566 1137 2167 2733 783 2138 2736 568
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1566 1131 2164 2732 783 2135 2735 561
tC, single (s) 4.2 4.2 7.6 6.6 7.0 7.6 6.6 7.0
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 96 100 91 100 42 0 100 99
cM capacity (veh/h) 404 595 24 18 330 11 18 462

Direction, Lane # NB 1 NB 2 NB 3 SB 1 SB 2 SE 1 SE 2 NW 1 NW 2
Volume Total 17 755 382 779 788 2 190 18 4
Volume Left 17 0 0 1 0 2 0 18 0
Volume Right 0 0 4 0 10 0 190 0 4
cSH 404 1700 1700 595 1700 24 330 11 462
Volume to Capacity 0.04 0.44 0.22 0.00 0.46 0.09 0.58 1.62 0.01
Queue Length 95th (ft) 3 0 0 0 0 7 85 76 1
Control Delay (s) 14.3 0.0 0.0 0.1 0.0 167.5 29.7 981.0 12.9
Lane LOS B A F D F B
Approach Delay (s) 0.2 0.0 31.3 787.4
Approach LOS D F

Intersection Summary
Average Delay 8.1
Intersection Capacity Utilization 62.9% ICU Level of Service B
Analysis Period (min) 15



CAPACITY ANALYSIS (SYNCHRO) 
2015 NO‐BUILD CONDITIONS 



I-85/I-385 Interchange Improvements
2015 No-Build AM 1: Woodruff Road & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 119 381 210 216 258 37 261 818 162 164 860 92
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3255 1719 3438 1538 1719 3438 1538 3335 3438 1538
Flt Permitted 0.50 1.00 0.16 1.00 1.00 0.29 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 898 3255 297 3438 1538 526 3438 1538 3335 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 132 423 233 240 287 41 290 909 180 182 956 102
RTOR Reduction (vph) 0 53 0 0 0 34 0 0 80 0 0 38
Lane Group Flow (vph) 132 603 0 240 287 7 290 909 100 182 956 64
Turn Type pm+pt pm+pt Perm Perm Perm Prot Perm
Protected Phases 7 4 3 8 2 1 6
Permitted Phases 4 8 8 2 2 6
Actuated Green, G (s) 34.6 23.0 37.4 24.4 24.4 76.0 76.0 76.0 7.0 88.0 88.0
Effective Green, g (s) 34.6 23.0 37.4 24.4 24.4 76.0 76.0 76.0 7.0 88.0 88.0
Actuated g/C Ratio 0.25 0.16 0.27 0.17 0.17 0.54 0.54 0.54 0.05 0.63 0.63
Clearance Time (s) 4.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0
Vehicle Extension (s) 4.3 5.5 4.3 5.5 5.5 4.9 4.9 4.9 4.3 4.9 4.9
Lane Grp Cap (vph) 290 535 211 599 268 286 1866 835 167 2161 967
v/s Ratio Prot 0.04 0.19 c0.11 0.08 0.26 c0.05 0.28
v/s Ratio Perm 0.07 c0.20 0.00 c0.55 0.07 0.04
v/c Ratio 0.46 1.13 1.14 0.48 0.03 1.01 0.49 0.12 1.09 0.44 0.07
Uniform Delay, d1 43.0 58.5 46.1 52.1 47.9 32.0 19.9 15.7 66.5 13.4 10.1
Progression Factor 1.00 1.00 0.97 0.79 0.97 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 78.5 103.1 1.4 0.1 56.8 0.9 0.3 95.7 0.7 0.1
Delay (s) 44.8 137.0 147.8 42.3 46.8 88.8 20.8 15.9 162.2 14.0 10.2
Level of Service D F F D D F C B F B B
Approach Delay (s) 121.6 87.2 34.5 35.5
Approach LOS F F C D

Intersection Summary
HCM Average Control Delay 59.6 HCM Level of Service E
HCM Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 85.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 2: Woodruff Road & Costco Driveway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 18 736 25 56 551 28 25 1 53 7 1 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3421 1719 3438 1538 1719 1543 1719 1810 1538
Flt Permitted 0.36 1.00 0.33 1.00 1.00 0.76 1.00 0.72 1.00 1.00
Satd. Flow (perm) 647 3421 604 3438 1538 1370 1543 1299 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 20 818 28 62 612 31 28 1 59 8 1 12
RTOR Reduction (vph) 0 3 0 0 0 14 0 52 0 0 0 10
Lane Group Flow (vph) 20 843 0 62 612 17 28 8 0 8 1 2
Turn Type pm+pt Perm Perm Perm Perm pm+ov
Protected Phases 5 2 6 8 4 5
Permitted Phases 2 6 6 8 4 4
Actuated Green, G (s) 48.6 48.6 38.9 38.9 38.9 8.4 8.4 8.4 8.4 11.6
Effective Green, g (s) 48.6 48.6 38.9 38.9 38.9 8.4 8.4 8.4 8.4 11.6
Actuated g/C Ratio 0.69 0.69 0.56 0.56 0.56 0.12 0.12 0.12 0.12 0.17
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Vehicle Extension (s) 4.3 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 4.3
Lane Grp Cap (vph) 498 2375 336 1911 855 164 185 156 217 398
v/s Ratio Prot 0.00 c0.25 0.18 0.01 0.00 0.00
v/s Ratio Perm 0.03 0.10 0.01 c0.02 0.01 0.00
v/c Ratio 0.04 0.35 0.18 0.32 0.02 0.17 0.04 0.05 0.00 0.00
Uniform Delay, d1 3.6 4.3 7.7 8.4 7.0 27.7 27.2 27.3 27.1 24.4
Progression Factor 0.33 0.32 0.29 0.30 0.44 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.2 1.1 0.4 0.0 1.2 0.2 0.3 0.0 0.0
Delay (s) 1.2 1.6 3.4 3.0 3.1 28.9 27.5 27.6 27.1 24.4
Level of Service A A A A A C C C C C
Approach Delay (s) 1.6 3.0 27.9 25.7
Approach LOS A A C C

Intersection Summary
HCM Average Control Delay 3.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 65.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 3: Green Heron Road & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 4 1 26 1 1 6 8 576 45 54 834 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 6.3 6.3 6.3 6.3 6.3
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 0.88 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.99 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1592 1765 1538 1719 3401 1719 3438 1538
Flt Permitted 0.97 0.87 1.00 0.30 1.00 0.39 1.00 1.00
Satd. Flow (perm) 1546 1578 1538 550 3401 704 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 4 1 29 1 1 7 9 640 50 60 927 4
RTOR Reduction (vph) 0 26 0 0 0 6 0 7 0 0 0 1
Lane Group Flow (vph) 0 8 0 0 2 1 9 683 0 60 927 3
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 8 4 2 6
Permitted Phases 8 4 4 2 6 6
Actuated Green, G (s) 7.6 7.6 7.6 51.1 51.1 51.1 51.1 51.1
Effective Green, g (s) 7.6 7.6 7.6 51.1 51.1 51.1 51.1 51.1
Actuated g/C Ratio 0.11 0.11 0.11 0.73 0.73 0.73 0.73 0.73
Clearance Time (s) 5.0 5.0 5.0 6.3 6.3 6.3 6.3 6.3
Vehicle Extension (s) 4.3 4.3 4.3 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 168 171 167 402 2483 514 2510 1123
v/s Ratio Prot 0.20 c0.27
v/s Ratio Perm c0.01 0.00 0.00 0.02 0.09 0.00
v/c Ratio 0.05 0.01 0.00 0.02 0.27 0.12 0.37 0.00
Uniform Delay, d1 28.0 27.8 27.8 2.6 3.2 2.8 3.5 2.6
Progression Factor 1.00 1.00 1.00 0.23 0.19 0.28 0.33 0.23
Incremental Delay, d2 0.2 0.0 0.0 0.1 0.3 0.4 0.4 0.0
Delay (s) 28.1 27.9 27.8 0.7 0.9 1.2 1.6 0.6
Level of Service C C C A A A A A
Approach Delay (s) 28.1 27.9 0.9 1.5
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 1.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 68.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 4: Woodruff Industrial Lane & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 36 5 58 21 5 2 12 512 79 156 854 35
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.86 1.00 0.96 1.00 0.98 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 1561 1719 1742 1719 3369 1719 3418
Flt Permitted 0.61 1.00 0.71 1.00 0.28 1.00 0.35 1.00
Satd. Flow (perm) 1105 1561 1287 1742 498 3369 636 3418
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 40 6 64 23 6 2 13 569 88 173 949 39
RTOR Reduction (vph) 0 58 0 0 2 0 0 6 0 0 2 0
Lane Group Flow (vph) 40 12 0 23 6 0 13 651 0 173 986 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 3 8 7 4 5 2 1 6
Permitted Phases 8 4 2 6
Actuated Green, G (s) 19.3 12.2 14.7 9.9 91.9 89.3 105.0 96.4
Effective Green, g (s) 19.3 12.2 14.7 9.9 91.9 89.3 105.0 96.4
Actuated g/C Ratio 0.14 0.09 0.10 0.07 0.66 0.64 0.75 0.69
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 5.5 4.3 5.5
Lane Grp Cap (vph) 183 136 150 123 350 2149 552 2354
v/s Ratio Prot c0.01 0.01 0.01 0.00 0.00 0.19 c0.02 c0.29
v/s Ratio Perm c0.02 0.01 0.02 0.21
v/c Ratio 0.22 0.09 0.15 0.05 0.04 0.30 0.31 0.42
Uniform Delay, d1 53.3 58.8 56.8 60.7 8.4 11.4 5.5 9.5
Progression Factor 1.00 1.00 1.00 1.00 0.47 0.40 0.21 0.39
Incremental Delay, d2 1.0 0.4 0.8 0.3 0.1 0.4 0.5 0.5
Delay (s) 54.2 59.2 57.6 60.9 4.0 5.0 1.7 4.2
Level of Service D E E E A A A A
Approach Delay (s) 57.4 58.5 4.9 3.8
Approach LOS E E A A

Intersection Summary
HCM Average Control Delay 8.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 61.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 5: I-85 SB Ramps & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL2 WBL WBR SEL SET SER NWL NWT NWR NEL NER
Lane Configurations
Volume (vph) 346 0 232 0 509 82 464 813 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 6.3 6.3 6.5 6.1
Lane Util. Factor 0.97 0.88 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3335 2707 3438 1538 1719 3438
Flt Permitted 0.95 1.00 1.00 1.00 0.36 1.00
Satd. Flow (perm) 3335 2707 3438 1538 655 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 384 0 258 0 566 91 516 903 0 0 0
RTOR Reduction (vph) 0 0 216 0 0 44 0 0 0 0 0
Lane Group Flow (vph) 384 0 42 0 566 47 516 903 0 0 0
Turn Type custom custom Perm pm+pt
Protected Phases 2 1 6
Permitted Phases 4 4 2 6
Actuated Green, G (s) 23.0 23.0 71.6 71.6 105.9 105.9
Effective Green, g (s) 23.0 23.0 71.6 71.6 105.9 105.9
Actuated g/C Ratio 0.16 0.16 0.51 0.51 0.76 0.76
Clearance Time (s) 5.0 5.0 6.3 6.3 6.5 6.1
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 548 445 1758 787 705 2601
v/s Ratio Prot 0.16 c0.14 0.26
v/s Ratio Perm c0.12 0.02 0.03 c0.41
v/c Ratio 0.70 0.10 0.32 0.06 0.73 0.35
Uniform Delay, d1 55.2 49.7 20.0 17.2 7.9 5.6
Progression Factor 1.00 1.00 0.37 0.22 1.37 0.33
Incremental Delay, d2 4.5 0.1 0.5 0.1 3.9 0.3
Delay (s) 59.7 49.8 7.8 4.0 14.7 2.2
Level of Service E D A A B A
Approach Delay (s) 55.8 7.3 6.7 0.0
Approach LOS E A A A

Intersection Summary
HCM Average Control Delay 18.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 11.5
Intersection Capacity Utilization 74.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 6: I-85 NB Ramps & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBR SET SER NWL NWT
Lane Configurations
Volume (vph) 331 583 698 157 0 946
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 6.5 6.5 6.5
Lane Util. Factor 0.97 0.88 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3335 2707 3438 1538 3438
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3335 2707 3438 1538 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 368 648 776 174 0 1051
RTOR Reduction (vph) 0 398 0 79 0 0
Lane Group Flow (vph) 368 250 776 95 0 1051
Turn Type Prot Perm
Protected Phases 3 3 2 2 4
Permitted Phases 2
Actuated Green, G (s) 32.4 32.4 76.5 76.5 95.5
Effective Green, g (s) 32.4 32.4 76.5 76.5 88.5
Actuated g/C Ratio 0.23 0.23 0.55 0.55 0.63
Clearance Time (s) 5.6 5.6 6.5 6.5
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 772 626 1879 840 2173
v/s Ratio Prot c0.11 0.09 0.23 c0.31
v/s Ratio Perm 0.06
v/c Ratio 0.48 0.40 0.41 0.11 0.48
Uniform Delay, d1 46.5 45.6 18.6 15.4 13.6
Progression Factor 1.00 1.00 0.81 2.48 1.00
Incremental Delay, d2 0.7 0.7 0.6 0.3 0.2
Delay (s) 47.2 46.2 15.6 38.4 13.9
Level of Service D D B D B
Approach Delay (s) 46.6 19.8 13.9
Approach LOS D B B

Intersection Summary
HCM Average Control Delay 26.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.6
Intersection Capacity Utilization 49.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 7: Carolina Point Pkwy & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR SET SER NWL NWT
Lane Configurations
Volume (vph) 113 86 1116 165 123 1441
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 6.5 6.5 6.5 6.5
Lane Util. Factor 0.97 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3335 1538 3438 1538 1719 3438
Flt Permitted 0.95 1.00 1.00 1.00 0.21 1.00
Satd. Flow (perm) 3335 1538 3438 1538 382 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 126 96 1240 183 137 1601
RTOR Reduction (vph) 0 88 0 32 0 0
Lane Group Flow (vph) 126 8 1240 151 137 1601
Turn Type Prot Perm Perm
Protected Phases 4 4 2 3 6 2 3 6
Permitted Phases 4 2 3 6 2 3 6
Actuated Green, G (s) 12.0 12.0 115.4 115.4 115.4 115.4
Effective Green, g (s) 12.0 12.0 115.4 115.4 115.4 115.4
Actuated g/C Ratio 0.09 0.09 0.82 0.82 0.82 0.82
Clearance Time (s) 7.0 7.0
Vehicle Extension (s) 4.3 4.3
Lane Grp Cap (vph) 286 132 2834 1268 315 2834
v/s Ratio Prot c0.04 0.01 0.36 c0.47
v/s Ratio Perm 0.10 0.36
v/c Ratio 0.44 0.06 0.44 0.12 0.43 0.56
Uniform Delay, d1 60.8 58.8 3.4 2.4 3.4 4.0
Progression Factor 1.00 1.00 0.31 0.00 0.12 0.11
Incremental Delay, d2 1.7 0.3 0.1 0.1 1.1 0.2
Delay (s) 62.5 59.1 1.2 0.1 1.5 0.7
Level of Service E E A A A A
Approach Delay (s) 61.1 1.1 0.7
Approach LOS E A A

Intersection Summary
HCM Average Control Delay 4.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 60.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 8: Woodruff Road & Market Point Drive

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 100 1048 54 24 1468 60 33 1 34 27 1 63
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 5.8 6.1 6.1 6.1 5.8 5.8 6.1 5.8 5.8 5.8
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 1719 3438 1538 1719 1810 1538 3335 3438 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 1719 3438 1538 1719 1810 1538 3335 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 111 1164 60 27 1631 67 37 1 38 30 1 70
RTOR Reduction (vph) 0 0 17 0 0 21 0 0 33 0 0 66
Lane Group Flow (vph) 111 1164 43 27 1631 46 37 1 5 30 1 4
Turn Type Prot pm+ov Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 3 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 9.8 93.6 101.4 6.9 90.7 90.7 7.8 11.5 18.4 4.2 7.9 7.9
Effective Green, g (s) 9.8 93.6 101.4 6.9 90.7 90.7 7.8 11.5 18.4 4.2 7.9 7.9
Actuated g/C Ratio 0.07 0.67 0.72 0.05 0.65 0.65 0.06 0.08 0.13 0.03 0.06 0.06
Clearance Time (s) 6.1 6.1 5.8 6.1 6.1 6.1 5.8 5.8 6.1 5.8 5.8 5.8
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 233 2299 1114 85 2227 996 96 149 202 100 194 87
v/s Ratio Prot 0.03 c0.34 0.00 0.02 c0.47 c0.02 0.00 c0.00 0.01 0.00
v/s Ratio Perm 0.03 0.03 0.00 c0.00
v/c Ratio 0.48 0.51 0.04 0.32 0.73 0.05 0.39 0.01 0.02 0.30 0.01 0.05
Uniform Delay, d1 62.6 11.6 5.5 64.3 16.5 8.9 63.8 59.0 53.0 66.5 62.3 62.5
Progression Factor 1.25 0.52 0.29 0.72 0.15 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 0.7 0.0 2.7 1.7 0.1 4.0 0.0 0.1 2.7 0.0 0.3
Delay (s) 80.5 6.7 1.6 48.7 4.2 0.1 67.8 59.0 53.1 69.1 62.4 62.8
Level of Service F A A D A A E E D E E E
Approach Delay (s) 12.6 4.7 60.3 64.7
Approach LOS B A E E

Intersection Summary
HCM Average Control Delay 11.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 29.9
Intersection Capacity Utilization 62.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 9: Woodruff Road & Garlington Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 220 773 116 103 1018 465 253 243 66 140 112 281
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 6.1 6.1 5.2 6.1 6.1 5.2 5.2 5.2 5.2 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.97 1.00 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 1719 3438 1538 3335 1752 3335 1810 1538
Flt Permitted 0.95 1.00 1.00 0.26 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 475 3438 1538 3335 1752 3335 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 244 859 129 114 1131 517 281 270 73 156 124 312
RTOR Reduction (vph) 0 0 66 0 0 217 0 7 0 0 0 0
Lane Group Flow (vph) 244 859 63 114 1131 300 281 336 0 156 124 312
Turn Type Prot Perm pm+pt Perm Prot Prot Free
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 6 Free
Actuated Green, G (s) 14.4 67.9 67.9 71.5 62.5 62.5 17.1 31.6 9.8 24.3 140.0
Effective Green, g (s) 14.4 67.9 67.9 71.5 62.5 62.5 17.1 31.6 9.8 24.3 140.0
Actuated g/C Ratio 0.10 0.49 0.49 0.51 0.45 0.45 0.12 0.23 0.07 0.17 1.00
Clearance Time (s) 5.2 6.1 6.1 5.2 6.1 6.1 5.2 5.2 5.2 5.2
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 343 1667 746 323 1535 687 407 395 233 314 1538
v/s Ratio Prot c0.07 0.25 0.02 c0.33 c0.08 c0.19 0.05 0.07
v/s Ratio Perm 0.04 0.16 0.20 0.20
v/c Ratio 0.71 0.52 0.08 0.35 0.74 0.44 0.69 0.85 0.67 0.39 0.20
Uniform Delay, d1 60.8 24.8 19.4 18.7 32.0 26.6 58.9 51.9 63.5 51.3 0.0
Progression Factor 1.22 0.77 0.93 0.49 0.48 0.06 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.7 1.0 0.2 0.9 2.8 1.7 5.6 16.8 8.2 1.3 0.3
Delay (s) 81.1 20.1 18.2 10.0 18.1 3.4 64.5 68.7 71.7 52.6 0.3
Level of Service F C B A B A E E E D A
Approach Delay (s) 32.0 13.3 66.8 30.1
Approach LOS C B E C

Intersection Summary
HCM Average Control Delay 29.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 21.7
Intersection Capacity Utilization 73.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 10: Woodruff Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 830 149 64 1091 0 0 0 0 832 0 495
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.6 6.6 6.6 5.7 4.0
Lane Util. Factor 0.95 1.00 0.95 0.97 1.00
Frt 0.98 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3359 1719 3438 3335 1538
Flt Permitted 1.00 0.14 1.00 0.95 1.00
Satd. Flow (perm) 3359 261 3438 3335 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 922 166 71 1212 0 0 0 0 924 0 550
RTOR Reduction (vph) 0 10 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1078 0 71 1212 0 0 0 0 924 0 550
Turn Type pm+pt Prot Free
Protected Phases 2 1 6 4
Permitted Phases 6 Free
Actuated Green, G (s) 68.0 81.2 81.2 46.5 140.0
Effective Green, g (s) 68.0 81.2 81.2 46.5 140.0
Actuated g/C Ratio 0.49 0.58 0.58 0.33 1.00
Clearance Time (s) 6.6 6.6 6.6 5.7
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1632 220 1994 1108 1538
v/s Ratio Prot c0.32 0.02 c0.35 c0.28
v/s Ratio Perm 0.17 0.36
v/c Ratio 0.66 0.32 0.61 0.83 0.36
Uniform Delay, d1 27.3 17.6 19.1 43.2 0.0
Progression Factor 0.72 0.12 0.29 1.02 1.00
Incremental Delay, d2 1.8 0.4 0.4 5.9 0.7
Delay (s) 21.5 2.6 5.9 49.8 0.7
Level of Service C A A D A
Approach Delay (s) 21.5 5.8 0.0 31.5
Approach LOS C A A C

Intersection Summary
HCM Average Control Delay 20.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.9
Intersection Capacity Utilization 114.8% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 11: Woodruff Road & I-385 NB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 605 1057 0 0 632 614 523 0 254 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 6.1 6.1 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3438 3438 1538 1719 1538
Flt Permitted 0.11 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 190 3438 3438 1538 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 672 1174 0 0 702 682 581 0 282 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 452 0 0 54 0 0 0
Lane Group Flow (vph) 672 1174 0 0 702 230 581 0 228 0 0 0
Turn Type pm+pt Perm Prot custom
Protected Phases 5 2 6 8
Permitted Phases 2 6 8
Actuated Green, G (s) 83.9 83.9 31.9 31.9 45.0 45.0
Effective Green, g (s) 83.9 83.9 31.9 31.9 45.0 45.0
Actuated g/C Ratio 0.60 0.60 0.23 0.23 0.32 0.32
Clearance Time (s) 6.1 6.1 6.1 6.1 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 615 2060 783 350 553 494
v/s Ratio Prot c0.36 0.34 0.20 c0.34
v/s Ratio Perm c0.30 0.15 0.15
v/c Ratio 1.09 0.57 0.90 0.66 1.05 0.46
Uniform Delay, d1 40.0 17.1 52.4 49.1 47.5 37.8
Progression Factor 0.99 0.71 0.75 1.77 1.00 1.00
Incremental Delay, d2 58.9 0.8 11.0 6.4 52.2 1.1
Delay (s) 98.4 12.9 50.3 93.3 99.7 38.9
Level of Service F B D F F D
Approach Delay (s) 44.1 71.5 79.9 0.0
Approach LOS D E E A

Intersection Summary
HCM Average Control Delay 60.9 HCM Level of Service E
HCM Volume to Capacity ratio 1.05
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 114.8% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 12: Woodruff Road & Commercial Drive

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 116 1102 93 21 1099 44 85 5 7 78 20 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 5.5 5.5 5.5 5.3 5.4 5.4 5.4
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.91 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 3398 1719 3418 1719 1654 1719 1604
Flt Permitted 0.11 1.00 0.19 1.00 0.39 1.00 0.75 1.00
Satd. Flow (perm) 195 3398 350 3418 710 1654 1354 1604
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 129 1224 103 23 1221 49 94 6 8 87 22 69
RTOR Reduction (vph) 0 9 0 0 4 0 0 6 0 0 62 0
Lane Group Flow (vph) 129 1318 0 23 1266 0 94 8 0 87 29 0
Turn Type pm+pt Perm pm+pt Perm
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 42.1 42.1 31.9 31.9 17.0 17.0 6.8 6.8
Effective Green, g (s) 42.1 42.1 31.9 31.9 17.0 17.0 6.8 6.8
Actuated g/C Ratio 0.60 0.60 0.46 0.46 0.24 0.24 0.10 0.10
Clearance Time (s) 5.3 5.5 5.5 5.5 5.3 5.4 5.4 5.4
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 224 2044 160 1558 243 402 132 156
v/s Ratio Prot 0.04 c0.39 c0.37 c0.03 0.00 0.02
v/s Ratio Perm 0.31 0.07 0.07 c0.06
v/c Ratio 0.58 0.64 0.14 0.81 0.39 0.02 0.66 0.18
Uniform Delay, d1 10.8 9.1 11.1 16.5 21.4 20.2 30.5 29.0
Progression Factor 1.20 1.08 0.61 0.75 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.9 1.3 1.6 4.2 1.6 0.0 13.1 0.9
Delay (s) 17.0 11.1 8.4 16.5 23.1 20.2 43.6 30.0
Level of Service B B A B C C D C
Approach Delay (s) 11.7 16.3 22.7 36.6
Approach LOS B B C D

Intersection Summary
HCM Average Control Delay 15.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 21.7
Intersection Capacity Utilization 71.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 13: Woodruff Road & Smith Hines Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 6 1017 164 124 1088 1 74 1 104 1 1 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.0 6.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.92 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99
Satd. Flow (prot) 1719 3367 1719 3438 1633 1667
Flt Permitted 0.21 1.00 0.18 1.00 0.86 0.92
Satd. Flow (perm) 380 3367 333 3438 1441 1548
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 7 1130 182 138 1209 1 82 1 116 1 1 2
RTOR Reduction (vph) 0 18 0 0 0 0 0 72 0 0 2 0
Lane Group Flow (vph) 7 1294 0 138 1210 0 0 127 0 0 2 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 49.9 49.9 50.2 50.2 8.8 8.8
Effective Green, g (s) 49.9 49.9 50.2 50.2 8.8 8.8
Actuated g/C Ratio 0.71 0.71 0.72 0.72 0.13 0.13
Clearance Time (s) 6.3 6.3 6.0 6.0 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 271 2400 239 2466 181 195
v/s Ratio Prot 0.38 0.35
v/s Ratio Perm 0.02 c0.41 c0.09 0.00
v/c Ratio 0.03 0.54 0.58 0.49 0.70 0.01
Uniform Delay, d1 2.9 4.7 4.8 4.3 29.3 26.8
Progression Factor 0.15 0.10 1.94 1.43 1.00 1.00
Incremental Delay, d2 0.1 0.7 0.9 0.1 13.0 0.0
Delay (s) 0.6 1.1 10.2 6.3 42.3 26.8
Level of Service A A B A D C
Approach Delay (s) 1.1 6.7 42.3 26.8
Approach LOS A A D C

Intersection Summary
HCM Average Control Delay 6.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 90.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 14: Woodruff Road & Walmart Driveway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 21 1445 17 14 3250 83 49 2 25 84 1 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.86 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.96
Satd. Flow (prot) 1719 3432 1719 3425 1719 1556 1711
Flt Permitted 0.04 1.00 0.14 1.00 0.78 1.00 0.73
Satd. Flow (perm) 67 3432 251 3425 1413 1556 1296
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 23 1606 19 16 3611 92 54 2 28 93 1 9
RTOR Reduction (vph) 0 0 0 0 1 0 0 25 0 0 3 0
Lane Group Flow (vph) 23 1625 0 16 3702 0 54 5 0 0 100 0
Turn Type pm+pt Perm Perm Perm
Protected Phases 5 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 111.4 111.4 101.0 101.0 17.3 17.3 17.3
Effective Green, g (s) 111.4 111.4 101.0 101.0 17.3 17.3 17.3
Actuated g/C Ratio 0.80 0.80 0.72 0.72 0.12 0.12 0.12
Clearance Time (s) 6.3 6.3 6.3 6.3 5.0 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 102 2731 181 2471 175 192 160
v/s Ratio Prot 0.01 c0.47 c1.08 0.00
v/s Ratio Perm 0.17 0.06 0.04 c0.08
v/c Ratio 0.23 0.59 0.09 1.50 0.31 0.03 0.63
Uniform Delay, d1 41.6 5.5 5.8 19.5 55.9 54.0 58.3
Progression Factor 0.75 0.50 0.60 0.54 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.9 0.4 225.2 1.6 0.1 9.0
Delay (s) 32.8 3.7 3.9 235.7 57.5 54.1 67.3
Level of Service C A A F E D E
Approach Delay (s) 4.1 234.7 56.3 67.3
Approach LOS A F E E

Intersection Summary
HCM Average Control Delay 160.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.36
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 113.8% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 15: Woodruff Road & Verdin Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 40 746 20 94 2081 54 337 247 27 47 200 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 5.2 5.0 5.0 5.2 5.2
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 1.00 0.85 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3425 1719 3425 1719 1810 1538 1719 1738
Flt Permitted 0.05 1.00 0.28 1.00 0.17 1.00 1.00 0.59 1.00
Satd. Flow (perm) 86 3425 512 3425 299 1810 1538 1069 1738
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 44 829 22 104 2312 60 374 274 30 52 222 79
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 20 0 10 0
Lane Group Flow (vph) 44 850 0 104 2371 0 374 274 10 52 291 0
Turn Type Perm Perm pm+pt Perm Perm
Protected Phases 2 6 3 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 83.7 83.7 83.7 83.7 45.0 45.0 45.0 18.8 18.8
Effective Green, g (s) 83.7 83.7 83.7 83.7 45.0 45.0 45.0 18.8 18.8
Actuated g/C Ratio 0.60 0.60 0.60 0.60 0.32 0.32 0.32 0.13 0.13
Clearance Time (s) 6.3 6.3 6.3 6.3 5.2 5.0 5.0 5.2 5.2
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 51 2048 306 2048 307 582 494 144 233
v/s Ratio Prot 0.25 c0.69 c0.18 0.15 0.17
v/s Ratio Perm 0.51 0.20 c0.21 0.01 0.05
v/c Ratio 0.86 0.41 0.34 1.16 1.22 0.47 0.02 0.36 1.25
Uniform Delay, d1 23.4 15.1 14.2 28.1 41.5 38.0 32.4 55.1 60.6
Progression Factor 0.83 0.90 0.80 0.77 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 79.7 0.5 1.9 74.7 124.1 1.0 0.0 2.4 143.3
Delay (s) 99.1 14.0 13.3 96.5 165.6 38.9 32.5 57.6 203.9
Level of Service F B B F F D C E F
Approach Delay (s) 18.2 93.0 108.5 182.3
Approach LOS B F F F

Intersection Summary
HCM Average Control Delay 87.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.16
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 11.5
Intersection Capacity Utilization 125.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 16: Woodruff Road & Butler Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 5 708 52 533 1893 1 162 28 390 22 29 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 5.0 6.3 5.0 5.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85 1.00 0.97
Flt Protected 1.00 0.95 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 3402 1719 3438 1735 1538 1719 1750
Flt Permitted 0.93 0.19 1.00 0.73 1.00 0.39 1.00
Satd. Flow (perm) 3151 336 3438 1318 1538 700 1750
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 6 787 58 592 2103 1 180 31 433 24 32 9
RTOR Reduction (vph) 0 4 0 0 0 0 0 0 35 0 7 0
Lane Group Flow (vph) 0 847 0 592 2104 0 0 211 398 24 34 0
Turn Type Perm pm+pt Perm pm+ov Perm
Protected Phases 2 1 6 8 1 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 56.4 102.3 102.3 26.4 66.0 26.4 26.4
Effective Green, g (s) 56.4 102.3 102.3 26.4 66.0 26.4 26.4
Actuated g/C Ratio 0.40 0.73 0.73 0.19 0.47 0.19 0.19
Clearance Time (s) 6.3 6.3 6.3 5.0 6.3 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1269 637 2512 249 725 132 330
v/s Ratio Prot c0.26 0.61 0.16 0.02
v/s Ratio Perm 0.27 c0.42 c0.16 0.10 0.03
v/c Ratio 0.67 0.93 0.84 0.85 0.55 0.18 0.10
Uniform Delay, d1 34.1 29.9 13.1 54.9 26.4 47.7 47.0
Progression Factor 0.55 1.19 0.59 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 2.8 0.3 23.7 1.2 1.1 0.2
Delay (s) 21.4 38.3 8.0 78.6 27.6 48.8 47.2
Level of Service C D A E C D D
Approach Delay (s) 21.4 14.7 44.3 47.8
Approach LOS C B D D

Intersection Summary
HCM Average Control Delay 21.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 109.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 17: Woodruff Road & Bell Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 25 1105 90 28 2672 17 139 1 34 14 1 59
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.2 6.2 6.2 6.2 5.4 5.4
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.97 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.96 0.99
Satd. Flow (prot) 1719 3399 1719 3435 1694 1600
Flt Permitted 0.04 1.00 0.18 1.00 0.67 0.95
Satd. Flow (perm) 67 3399 327 3435 1176 1528
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 28 1228 100 31 2969 19 154 1 38 16 1 66
RTOR Reduction (vph) 0 4 0 0 0 0 0 6 0 0 4 0
Lane Group Flow (vph) 28 1324 0 31 2988 0 0 187 0 0 79 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 108.8 108.8 108.8 108.8 19.6 19.6
Effective Green, g (s) 108.8 108.8 108.8 108.8 19.6 19.6
Actuated g/C Ratio 0.78 0.78 0.78 0.78 0.14 0.14
Clearance Time (s) 6.2 6.2 6.2 6.2 5.4 5.4
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 52 2642 254 2669 165 214
v/s Ratio Prot 0.39 c0.87
v/s Ratio Perm 0.42 0.09 c0.16 0.05
v/c Ratio 0.54 0.50 0.12 1.12 1.13 0.37
Uniform Delay, d1 6.0 5.7 3.8 15.6 60.2 54.6
Progression Factor 1.93 1.36 0.70 0.48 1.00 1.00
Incremental Delay, d2 29.6 0.6 0.4 56.3 110.4 1.7
Delay (s) 41.1 8.3 3.1 63.7 170.6 56.3
Level of Service D A A E F E
Approach Delay (s) 9.0 63.1 170.6 56.3
Approach LOS A E F E

Intersection Summary
HCM Average Control Delay 51.7 HCM Level of Service D
HCM Volume to Capacity ratio 1.12
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 11.6
Intersection Capacity Utilization 100.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 18: Woodruff Road & SC 14

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 151 598 92 50 1477 199 369 384 132 132 229 319
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 5.0 6.3 6.3 5.0 5.0 6.3 5.0 5.0 6.3
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3438 1538 1719 3377 1719 1810 1538 1719 1810 1538
Flt Permitted 0.06 1.00 1.00 0.36 1.00 0.19 1.00 1.00 0.25 1.00 1.00
Satd. Flow (perm) 102 3438 1538 652 3377 345 1810 1538 452 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 168 664 102 56 1641 221 410 427 147 147 254 354
RTOR Reduction (vph) 0 0 33 0 7 0 0 0 75 0 0 18
Lane Group Flow (vph) 168 664 69 56 1855 0 410 427 72 147 254 336
Turn Type pm+pt pm+ov pm+pt pm+pt pm+ov pm+pt pm+ov
Protected Phases 5 2 3 1 6 3 8 1 7 4 5
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 82.0 71.3 94.3 74.8 67.7 44.0 32.0 39.1 23.0 16.0 26.7
Effective Green, g (s) 82.0 71.3 94.3 74.8 67.7 44.0 32.0 39.1 23.0 16.0 26.7
Actuated g/C Ratio 0.59 0.51 0.67 0.53 0.48 0.31 0.23 0.28 0.16 0.11 0.19
Clearance Time (s) 6.3 6.3 5.0 6.3 6.3 5.0 5.0 6.3 5.0 5.0 6.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 183 1751 1036 402 1633 334 414 430 138 207 293
v/s Ratio Prot 0.07 0.19 0.01 0.01 c0.55 c0.20 0.24 0.01 0.05 0.14 c0.09
v/s Ratio Perm c0.47 0.03 0.07 c0.18 0.04 0.12 0.13
v/c Ratio 0.92 0.38 0.07 0.14 1.14 1.23 1.03 0.17 1.07 1.23 1.15
Uniform Delay, d1 44.1 20.9 7.8 15.9 36.1 42.2 54.0 38.1 57.1 62.0 56.6
Progression Factor 1.12 0.57 0.88 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 40.3 0.5 0.0 0.3 69.2 126.0 52.5 0.3 95.1 137.2 98.5
Delay (s) 89.9 12.5 6.9 16.1 105.4 168.2 106.5 38.4 152.2 199.2 155.2
Level of Service F B A B F F F D F F F
Approach Delay (s) 25.8 102.8 122.1 169.4
Approach LOS C F F F

Intersection Summary
HCM Average Control Delay 102.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.22
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 23.9
Intersection Capacity Utilization 106.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 19: E Parkins Mill Road & US 276

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 105 100 49 136 23 103 97 1419 75 84 1240 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 0.97 1.00 1.00 1.00 0.91 1.00 0.97 0.91 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3269 3335 1810 1538 1719 4940 1538 3335 4940 1538
Flt Permitted 0.74 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1340 3269 3335 1810 1538 1719 4940 1538 3335 4940 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 117 111 54 151 26 114 108 1577 83 93 1378 99
RTOR Reduction (vph) 0 49 0 0 0 100 0 0 48 0 0 62
Lane Group Flow (vph) 117 116 0 151 26 14 108 1577 35 93 1378 37
Turn Type pm+pt Prot Perm Prot Perm Prot Perm
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 4 6 2
Actuated Green, G (s) 9.8 5.8 6.0 7.8 7.8 7.6 27.2 27.2 5.0 24.6 24.6
Effective Green, g (s) 9.8 5.8 6.0 7.8 7.8 7.6 27.2 27.2 5.0 24.6 24.6
Actuated g/C Ratio 0.15 0.09 0.09 0.12 0.12 0.12 0.42 0.42 0.08 0.38 0.38
Clearance Time (s) 4.0 6.0 4.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 4.3 4.9 4.3 4.9 4.9 4.3 4.9 4.9 4.3 4.9 4.9
Lane Grp Cap (vph) 225 292 308 217 185 201 2067 644 257 1870 582
v/s Ratio Prot 0.03 0.04 c0.05 0.01 c0.06 c0.32 0.03 0.28
v/s Ratio Perm c0.05 0.01 0.02 0.02
v/c Ratio 0.52 0.40 0.49 0.12 0.07 0.54 0.76 0.05 0.36 0.74 0.06
Uniform Delay, d1 25.2 27.9 28.0 25.5 25.4 27.0 16.1 11.2 28.5 17.4 12.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.87 0.89 0.82 1.00 1.00 1.00
Incremental Delay, d2 3.2 1.8 1.9 0.5 0.3 3.2 2.2 0.1 1.4 2.6 0.2
Delay (s) 28.3 29.7 30.0 26.0 25.7 26.8 16.6 9.3 29.9 20.0 13.1
Level of Service C C C C C C B A C C B
Approach Delay (s) 29.2 28.0 16.9 20.2
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 19.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 20: Duvall Drive & US 276

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR SET SER NWL NWT
Lane Configurations
Volume (vph) 346 96 1198 227 104 1245
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.3 6.3 6.3
Lane Util. Factor 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.85 0.98 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 1538 4822 1719 4940
Flt Permitted 0.95 1.00 1.00 0.12 1.00
Satd. Flow (perm) 1719 1538 4822 221 4940
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 384 107 1331 252 116 1383
RTOR Reduction (vph) 0 38 42 0 0 0
Lane Group Flow (vph) 384 69 1541 0 116 1383
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 6
Actuated Green, G (s) 15.0 15.0 37.7 37.7 37.7
Effective Green, g (s) 15.0 15.0 37.7 37.7 37.7
Actuated g/C Ratio 0.23 0.23 0.58 0.58 0.58
Clearance Time (s) 6.0 6.0 6.3 6.3 6.3
Vehicle Extension (s) 4.9 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 397 355 2797 128 2865
v/s Ratio Prot c0.22 0.32 0.28
v/s Ratio Perm 0.04 c0.52
v/c Ratio 0.97 0.19 0.55 0.91 0.48
Uniform Delay, d1 24.8 20.1 8.4 12.1 8.0
Progression Factor 1.00 1.00 0.18 1.00 1.00
Incremental Delay, d2 36.7 0.5 0.6 57.5 0.6
Delay (s) 61.5 20.7 2.1 69.6 8.5
Level of Service E C A E A
Approach Delay (s) 52.6 2.1 13.3
Approach LOS D A B

Intersection Summary
HCM Average Control Delay 13.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.3
Intersection Capacity Utilization 76.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 23: US 276 & Millennium Blvd

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 102 1205 210 24 1680 57 71 75 61 4 14 38
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.5 6.5 4.5 6.5 6.5 6.0 6.0 6.0 6.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 1.00 0.88
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3438 1538 1719 3438 1538 3335 3206 1719 1810 2707
Flt Permitted 0.06 1.00 1.00 0.14 1.00 1.00 0.95 1.00 0.66 1.00 1.00
Satd. Flow (perm) 115 3438 1538 260 3438 1538 3335 3206 1188 1810 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 113 1339 233 27 1867 63 79 83 68 4 16 42
RTOR Reduction (vph) 0 0 95 0 0 28 0 58 0 0 0 35
Lane Group Flow (vph) 113 1339 138 27 1867 35 79 93 0 4 16 7
Turn Type pm+pt Perm pm+pt Perm Prot pm+pt pm+ov
Protected Phases 5 2 1 6 3 8 7 4 5
Permitted Phases 2 2 6 6 4 4
Actuated Green, G (s) 71.2 63.2 63.2 62.9 59.3 59.3 8.0 16.2 9.4 8.8 16.8
Effective Green, g (s) 71.2 63.2 63.2 62.9 59.3 59.3 8.0 16.2 9.4 8.8 16.8
Actuated g/C Ratio 0.67 0.59 0.59 0.59 0.56 0.56 0.08 0.15 0.09 0.08 0.16
Clearance Time (s) 4.0 6.5 6.5 4.5 6.5 6.5 6.0 6.0 6.0 6.0 4.0
Vehicle Extension (s) 4.3 4.9 4.9 4.3 4.9 4.9 4.3 6.4 4.3 6.4 4.3
Lane Grp Cap (vph) 197 2038 912 203 1913 856 250 487 108 149 427
v/s Ratio Prot c0.04 0.39 0.00 c0.54 c0.02 c0.03 0.00 0.01 0.00
v/s Ratio Perm 0.34 0.09 0.07 0.02 0.00 0.00
v/c Ratio 0.57 0.66 0.15 0.13 0.98 0.04 0.32 0.19 0.04 0.11 0.02
Uniform Delay, d1 22.3 14.5 9.7 10.7 23.0 10.7 46.7 39.5 44.4 45.3 37.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.2 1.0 0.2 0.5 15.3 0.0 1.2 0.6 0.2 1.0 0.0
Delay (s) 27.6 15.5 9.9 11.1 38.3 10.8 47.9 40.1 44.6 46.3 37.9
Level of Service C B A B D B D D D D D
Approach Delay (s) 15.5 37.0 42.8 40.5
Approach LOS B D D D

Intersection Summary
HCM Average Control Delay 28.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 106.6 Sum of lost time (s) 20.5
Intersection Capacity Utilization 75.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 24: Pelham Road & The Parkway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 234 936 955 0 1657 774 0 0 0 276 502 180
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.8 5.8 5.3 5.3 5.3 5.3
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 3438 1538 1719 1810 1538
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 3438 1538 1719 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 260 1040 1061 0 1841 860 0 0 0 307 558 200
RTOR Reduction (vph) 0 0 29 0 0 2 0 0 0 0 0 107
Lane Group Flow (vph) 260 1040 1032 0 1841 858 0 0 0 307 558 93
Turn Type Prot Perm Perm custom Perm Perm
Protected Phases 5 2 6 4 4
Permitted Phases 2 6 6 4 4
Actuated Green, G (s) 8.2 68.2 68.2 54.2 84.9 30.7 30.7 30.7
Effective Green, g (s) 8.2 68.2 68.2 54.2 84.9 30.7 30.7 30.7
Actuated g/C Ratio 0.07 0.62 0.62 0.49 0.77 0.28 0.28 0.28
Clearance Time (s) 5.8 5.8 5.8 5.8 5.3 5.3 5.3 5.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 249 2132 954 1694 1187 480 505 429
v/s Ratio Prot 0.08 0.30 0.54 0.20 c0.31
v/s Ratio Perm c0.67 0.36 0.18 0.06
v/c Ratio 1.04 0.49 1.08 1.09 0.72 0.64 1.10 0.22
Uniform Delay, d1 50.9 11.4 20.9 27.9 6.5 34.8 39.6 30.4
Progression Factor 1.00 1.00 1.00 0.82 0.89 1.00 1.00 1.00
Incremental Delay, d2 69.1 0.8 53.9 42.2 0.6 3.4 71.9 0.4
Delay (s) 120.0 12.2 74.8 65.2 6.4 38.1 111.5 30.8
Level of Service F B E E A D F C
Approach Delay (s) 52.2 46.5 0.0 75.2
Approach LOS D D A E

Intersection Summary
HCM Average Control Delay 53.7 HCM Level of Service D
HCM Volume to Capacity ratio 1.09
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 145.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 25: Pelham Road & I-85 SB off ramp

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 0 1212 1222 0 649 1209
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.3 5.3
Lane Util. Factor 0.95 0.95 1.00 0.88
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3438 3438 1719 2707
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3438 3438 1719 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1347 1358 0 721 1343
RTOR Reduction (vph) 0 0 0 0 0 11
Lane Group Flow (vph) 0 1347 1358 0 721 1332
Turn Type Perm
Protected Phases 2 6 4
Permitted Phases 4
Actuated Green, G (s) 45.4 45.4 53.7 53.7
Effective Green, g (s) 45.4 45.4 53.7 53.7
Actuated g/C Ratio 0.41 0.41 0.49 0.49
Clearance Time (s) 5.6 5.6 5.3 5.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1419 1419 839 1322
v/s Ratio Prot 0.39 c0.39 0.42
v/s Ratio Perm c0.49
v/c Ratio 0.95 0.96 0.86 1.01
Uniform Delay, d1 31.2 31.4 24.8 28.1
Progression Factor 0.93 0.84 1.00 1.00
Incremental Delay, d2 13.0 13.7 9.2 26.7
Delay (s) 42.0 40.1 34.1 54.8
Level of Service D D C D
Approach Delay (s) 42.0 40.1 47.6
Approach LOS D D D

Intersection Summary
HCM Average Control Delay 43.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 122.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 26: Pelham Road & I-85 NB off ramp

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1110 0 0 647 910 948
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.0 5.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3438 3438 3335 1538
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3438 3438 3335 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 1233 0 0 719 1011 1053
RTOR Reduction (vph) 0 0 0 0 0 3
Lane Group Flow (vph) 1233 0 0 719 1011 1050
Turn Type Perm
Protected Phases 2 6 8
Permitted Phases 8
Actuated Green, G (s) 36.2 36.2 63.0 63.0
Effective Green, g (s) 36.2 36.2 63.0 63.0
Actuated g/C Ratio 0.33 0.33 0.57 0.57
Clearance Time (s) 5.8 5.8 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1131 1131 1910 881
v/s Ratio Prot c0.36 0.21 0.30
v/s Ratio Perm c0.68
v/c Ratio 1.09 0.64 0.53 1.19
Uniform Delay, d1 36.9 31.3 14.4 23.5
Progression Factor 0.74 0.84 1.00 1.00
Incremental Delay, d2 46.9 2.2 0.4 97.8
Delay (s) 74.3 28.6 14.8 121.3
Level of Service E C B F
Approach Delay (s) 74.3 28.6 69.1
Approach LOS E C E

Intersection Summary
HCM Average Control Delay 63.5 HCM Level of Service E
HCM Volume to Capacity ratio 1.16
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.8
Intersection Capacity Utilization 135.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 27: Pelham Road & Boland Court

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 33 1425 600 141 869 8 305 2 148 26 2 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.7 6.7 6.7 6.7 6.3 6.3 6.3
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 1.00 0.85 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.97
Satd. Flow (prot) 1719 3285 1719 3433 1724 1538 1682
Flt Permitted 0.29 1.00 0.06 1.00 0.69 1.00 0.51
Satd. Flow (perm) 532 3285 110 3433 1258 1538 880
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 37 1583 667 157 966 9 339 2 164 29 2 13
RTOR Reduction (vph) 0 42 0 0 1 0 0 0 82 0 10 0
Lane Group Flow (vph) 37 2208 0 157 974 0 0 341 82 0 34 0
Turn Type Perm pm+pt Perm Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 59.0 59.0 71.0 71.0 26.0 26.0 26.0
Effective Green, g (s) 59.0 59.0 71.0 71.0 26.0 26.0 26.0
Actuated g/C Ratio 0.54 0.54 0.65 0.65 0.24 0.24 0.24
Clearance Time (s) 6.7 6.7 6.7 6.7 6.3 6.3 6.3
Vehicle Extension (s) 4.9 4.9 4.3 4.9 4.3 4.3 4.3
Lane Grp Cap (vph) 285 1762 149 2216 297 364 208
v/s Ratio Prot c0.67 c0.05 0.28
v/s Ratio Perm 0.07 0.63 c0.27 0.05 0.04
v/c Ratio 0.13 1.25 1.05 0.44 1.15 0.22 0.16
Uniform Delay, d1 12.7 25.5 33.1 9.7 42.0 33.9 33.4
Progression Factor 0.62 0.54 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 114.3 88.7 0.6 98.5 0.5 0.6
Delay (s) 7.9 128.1 121.8 10.3 140.5 34.4 34.0
Level of Service A F F B F C C
Approach Delay (s) 126.1 25.8 106.0 34.0
Approach LOS F C F C

Intersection Summary
HCM Average Control Delay 93.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.21
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 19.7
Intersection Capacity Utilization 106.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 28: Forsythia Dr & E Butler Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 19 0 16 16 0 118 2 978 11 41 882 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.88 1.00 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 1538 1585 1719 3432 1719 3432
Flt Permitted 0.76 1.00 0.96 0.26 1.00 0.22 1.00
Satd. Flow (perm) 1377 1538 1527 474 3432 405 3432
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 21 0 18 18 0 131 2 1087 12 46 980 11
RTOR Reduction (vph) 0 0 15 0 46 0 0 1 0 0 1 0
Lane Group Flow (vph) 0 21 3 0 103 0 2 1098 0 46 990 0
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 10.2 10.2 10.2 32.8 32.8 32.8 32.8
Effective Green, g (s) 10.2 10.2 10.2 32.8 32.8 32.8 32.8
Actuated g/C Ratio 0.19 0.19 0.19 0.60 0.60 0.60 0.60
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 255 285 283 283 2047 242 2047
v/s Ratio Prot c0.32 0.29
v/s Ratio Perm 0.02 0.00 c0.07 0.00 0.11
v/c Ratio 0.08 0.01 0.37 0.01 0.54 0.19 0.48
Uniform Delay, d1 18.5 18.3 19.6 4.5 6.6 5.1 6.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.65 0.72
Incremental Delay, d2 0.2 0.0 1.3 0.0 1.0 1.6 0.8
Delay (s) 18.7 18.3 20.8 4.5 7.6 4.9 5.3
Level of Service B B C A A A A
Approach Delay (s) 18.5 20.8 7.6 5.3
Approach LOS B C A A

Intersection Summary
HCM Average Control Delay 7.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 55.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 30: E Butler Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 0 1052 65 179 714 0 557 0 245 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3408 1719 3438 1719 1538
Flt Permitted 1.00 0.09 1.00 0.95 1.00
Satd. Flow (perm) 3408 155 3438 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1169 72 199 793 0 619 0 272 0 0 0
RTOR Reduction (vph) 0 4 0 0 0 0 0 0 105 0 0 0
Lane Group Flow (vph) 0 1237 0 199 793 0 0 619 167 0 0 0
Turn Type pm+pt Perm Perm
Protected Phases 1 6 4
Permitted Phases 2 6 4 4
Actuated Green, G (s) 40.7 60.0 60.0 38.0 38.0
Effective Green, g (s) 40.7 60.0 60.0 38.0 38.0
Actuated g/C Ratio 0.37 0.55 0.55 0.35 0.35
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1261 274 1875 594 531
v/s Ratio Prot c0.09 0.23
v/s Ratio Perm c0.36 0.31 0.36 0.11
v/c Ratio 0.98 0.73 0.42 1.04 0.31
Uniform Delay, d1 34.3 26.9 14.8 36.0 26.4
Progression Factor 1.02 0.64 1.39 1.00 1.00
Incremental Delay, d2 19.7 7.0 0.5 48.3 0.5
Delay (s) 54.5 24.4 21.0 84.3 27.0
Level of Service D C C F C
Approach Delay (s) 54.5 21.7 66.8 0.0
Approach LOS D C E A

Intersection Summary
HCM Average Control Delay 47.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 86.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 31: E Butler Road & I-385 NB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 413 1196 0 0 875 512 0 0 0 18 0 304
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3438 3438 1538 1719 1538
Flt Permitted 0.13 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 234 3438 3438 1538 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 459 1329 0 0 972 569 0 0 0 20 0 338
RTOR Reduction (vph) 0 0 0 0 0 351 0 0 0 0 0 60
Lane Group Flow (vph) 459 1329 0 0 972 218 0 0 0 20 0 278
Turn Type pm+pt custom custom custom
Protected Phases 5 2 8
Permitted Phases 2 6 6 8
Actuated Green, G (s) 74.9 74.9 42.1 42.1 23.1 23.1
Effective Green, g (s) 74.9 74.9 42.1 42.1 23.1 23.1
Actuated g/C Ratio 0.68 0.68 0.38 0.38 0.21 0.21
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 521 2341 1316 589 361 323
v/s Ratio Prot c0.21 0.39 c0.18
v/s Ratio Perm c0.38 0.28 0.14 0.01
v/c Ratio 0.88 0.57 0.74 0.37 0.06 0.86
Uniform Delay, d1 27.0 9.1 29.2 24.4 34.7 41.9
Progression Factor 0.63 0.34 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.1 3.7 1.8 0.1 21.1
Delay (s) 19.0 3.2 33.0 26.2 34.8 63.0
Level of Service B A C C C E
Approach Delay (s) 7.2 30.5 0.0 61.4
Approach LOS A C A E

Intersection Summary
HCM Average Control Delay 22.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 86.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 34: Frontage Road & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 2 61 94 69 14 11 526 766 647 61 1087 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 1645 1633 1664 1538 1719 3438 1538 1719 3427
Flt Permitted 0.95 1.00 0.95 0.97 1.00 0.11 1.00 1.00 0.33 1.00
Satd. Flow (perm) 1719 1645 1633 1664 1538 196 3438 1538 601 3427
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 2 68 104 77 16 12 584 851 719 68 1208 26
RTOR Reduction (vph) 0 61 0 0 0 11 0 0 200 0 2 0
Lane Group Flow (vph) 2 111 0 46 47 1 584 851 519 68 1232 0
Turn Type Split Split Perm pm+pt Perm Perm
Protected Phases 4 4 8 8 5 2 6
Permitted Phases 8 2 2 6
Actuated Green, G (s) 7.0 7.0 4.0 4.0 4.0 61.0 61.0 61.0 31.0 31.0
Effective Green, g (s) 7.0 7.0 4.0 4.0 4.0 61.0 61.0 61.0 31.0 31.0
Actuated g/C Ratio 0.08 0.08 0.04 0.04 0.04 0.68 0.68 0.68 0.34 0.34
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.9 4.9 4.9 4.9 4.9 4.3 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 134 128 73 74 68 539 2330 1042 207 1180
v/s Ratio Prot 0.00 c0.07 0.03 c0.03 c0.29 0.25 0.36
v/s Ratio Perm 0.00 c0.45 0.34 0.11
v/c Ratio 0.01 0.87 0.63 0.64 0.01 1.08 0.37 0.50 0.33 1.04
Uniform Delay, d1 38.3 41.0 42.3 42.3 41.1 26.6 6.2 7.1 21.8 29.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.03 0.85 1.75 1.00 1.00
Incremental Delay, d2 0.1 44.8 21.7 21.8 0.1 54.4 0.3 1.0 4.2 38.5
Delay (s) 38.4 85.8 64.0 64.1 41.2 81.9 5.5 13.3 26.0 68.0
Level of Service D F E E D F A B C E
Approach Delay (s) 85.3 61.4 28.8 65.8
Approach LOS F E C E

Intersection Summary
HCM Average Control Delay 45.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 92.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 35: I-385 NB Ramps & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 659 0 934 164 1005 0 0 963 287
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.88 0.97 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1633 1633 2707 3335 3438 3438 1538
Flt Permitted 0.95 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1633 1633 2707 3335 3438 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 732 0 1038 182 1117 0 0 1070 319
RTOR Reduction (vph) 0 0 0 0 0 56 0 0 0 0 0 206
Lane Group Flow (vph) 0 0 0 366 366 982 182 1117 0 0 1070 113
Turn Type Perm Perm Prot Perm
Protected Phases 8 5 2 6
Permitted Phases 8 8 6
Actuated Green, G (s) 34.2 34.2 34.2 6.0 43.8 31.8 31.8
Effective Green, g (s) 34.2 34.2 34.2 6.0 43.8 31.8 31.8
Actuated g/C Ratio 0.38 0.38 0.38 0.07 0.49 0.35 0.35
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.9 4.9 4.9 4.3 4.9 4.9 4.9
Lane Grp Cap (vph) 621 621 1029 222 1673 1215 543
v/s Ratio Prot 0.05 c0.32 c0.31
v/s Ratio Perm 0.22 0.22 c0.36 0.07
v/c Ratio 0.59 0.59 0.95 0.82 0.67 0.88 0.21
Uniform Delay, d1 22.3 22.3 27.1 41.5 17.6 27.3 20.3
Progression Factor 1.00 1.00 1.00 1.36 0.16 0.67 1.14
Incremental Delay, d2 2.2 2.2 18.4 17.6 1.6 1.0 0.1
Delay (s) 24.5 24.5 45.5 74.2 4.5 19.4 23.3
Level of Service C C D E A B C
Approach Delay (s) 0.0 36.8 14.3 20.3
Approach LOS A D B C

Intersection Summary
HCM Average Control Delay 25.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 88.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 36: Roper Mountain Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 0 661 236 608 1014 0 508 0 284 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.4 6.4 5.8 6.4 6.1 6.1 6.1
Lane Util. Factor 0.91 1.00 1.00 0.95 0.95 0.95 0.88
Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00
Satd. Flow (prot) 4940 1538 1719 3438 1633 1633 2707
Flt Permitted 1.00 1.00 0.32 1.00 0.95 0.95 1.00
Satd. Flow (perm) 4940 1538 587 3438 1633 1633 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 734 262 676 1127 0 564 0 316 0 0 0
RTOR Reduction (vph) 0 0 170 0 0 0 0 0 178 0 0 0
Lane Group Flow (vph) 0 734 92 676 1127 0 282 282 138 0 0 0
Turn Type Perm pm+pt Perm Perm
Protected Phases 2 1 6 4
Permitted Phases 2 6 4 4
Actuated Green, G (s) 31.6 31.6 61.6 61.0 16.5 16.5 16.5
Effective Green, g (s) 31.6 31.6 61.6 61.0 16.5 16.5 16.5
Actuated g/C Ratio 0.35 0.35 0.68 0.68 0.18 0.18 0.18
Clearance Time (s) 6.4 6.4 5.8 6.4 6.1 6.1 6.1
Vehicle Extension (s) 4.9 4.9 4.3 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 1734 540 699 2330 299 299 496
v/s Ratio Prot 0.15 c0.25 0.33
v/s Ratio Perm 0.06 c0.41 c0.17 0.17 0.05
v/c Ratio 0.42 0.17 0.97 0.48 0.94 0.94 0.28
Uniform Delay, d1 22.3 20.2 16.1 7.0 36.3 36.3 31.6
Progression Factor 0.74 0.26 0.52 0.45 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.7 19.5 0.5 37.8 37.8 0.6
Delay (s) 17.1 5.8 27.8 3.6 74.1 74.1 32.2
Level of Service B A C A E E C
Approach Delay (s) 14.2 12.7 59.1 0.0
Approach LOS B B E A

Intersection Summary
HCM Average Control Delay 24.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 11.9
Intersection Capacity Utilization 88.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 37: Roper Mountain Road & Congaree Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 273 700 1 4 913 381 196 2 202 1 2 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 6.4 6.4 6.4 6.1 6.1 6.1 6.1
Lane Util. Factor 1.00 0.91 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1719 4939 3437 1538 1719 1540 1780 1538
Flt Permitted 0.16 1.00 0.95 1.00 0.76 1.00 0.92 1.00
Satd. Flow (perm) 295 4939 3274 1538 1368 1540 1662 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 303 778 1 4 1014 423 218 2 224 1 2 1
RTOR Reduction (vph) 0 0 0 0 0 227 0 178 0 0 0 1
Lane Group Flow (vph) 303 779 0 0 1018 196 218 48 0 0 3 0
Turn Type pm+pt Perm Perm Perm Perm Perm
Protected Phases 5 2 6 4 8
Permitted Phases 2 6 6 4 8 8
Actuated Green, G (s) 59.0 59.0 41.6 41.6 18.5 18.5 18.5 18.5
Effective Green, g (s) 59.0 59.0 41.6 41.6 18.5 18.5 18.5 18.5
Actuated g/C Ratio 0.66 0.66 0.46 0.46 0.21 0.21 0.21 0.21
Clearance Time (s) 5.8 6.4 6.4 6.4 6.1 6.1 6.1 6.1
Vehicle Extension (s) 4.3 4.9 4.9 4.9 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 377 3238 1513 711 281 317 342 316
v/s Ratio Prot c0.10 0.16 0.03
v/s Ratio Perm c0.42 0.31 0.13 c0.16 0.00 0.00
v/c Ratio 0.80 0.24 0.67 0.27 0.78 0.15 0.01 0.00
Uniform Delay, d1 12.4 6.3 18.9 14.9 33.8 29.3 28.5 28.4
Progression Factor 1.00 1.00 0.75 0.74 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.7 0.2 2.2 0.9 14.4 0.4 0.0 0.0
Delay (s) 25.1 6.5 16.3 11.8 48.2 29.8 28.5 28.4
Level of Service C A B B D C C C
Approach Delay (s) 11.7 15.0 38.8 28.5
Approach LOS B B D C

Intersection Summary
HCM Average Control Delay 17.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 11.9
Intersection Capacity Utilization 83.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build AM 21: Frontage Rd & US 276

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL WBR SEL SET NWT NWR
Lane Configurations
Volume (veh/h) 125 20 74 1555 1906 72
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 139 22 82 1728 2118 80
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1013
pX, platoon unblocked 0.50 0.50 0.50
vC, conflicting volume 3186 1099 2198
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 3372 0 1396
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 96 65
cM capacity (veh/h) 2 537 235

Direction, Lane # WB 1 SE 1 SE 2 SE 3 NW 1 NW 2
Volume Total 161 82 864 864 1412 786
Volume Left 139 82 0 0 0 0
Volume Right 22 0 0 0 0 80
cSH 2 235 1700 1700 1700 1700
Volume to Capacity 78.27 0.35 0.51 0.51 0.83 0.46
Queue Length 95th (ft) Err 37 0 0 0 0
Control Delay (s) Err 28.3 0.0 0.0 0.0 0.0
Lane LOS F D
Approach Delay (s) Err 1.3 0.0
Approach LOS F

Intersection Summary
Average Delay 387.0
Intersection Capacity Utilization 76.3% ICU Level of Service D
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2015 No-Build AM 22: US 276 & St Josephs Dr

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement SET SER NWL NWT NEL NER
Lane Configurations
Volume (veh/h) 1419 261 264 1525 453 98
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 1577 290 293 1694 503 109
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 860
pX, platoon unblocked 0.47
vC, conflicting volume 1867 3156 933
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1867 3330 933
tC, single (s) 4.2 6.9 7.0
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 4 0 58
cM capacity (veh/h) 307 0 262

Direction, Lane # SE 1 SE 2 NW 1 NW 2 NE 1
Volume Total 1051 816 858 1130 612
Volume Left 0 0 293 0 503
Volume Right 0 290 0 0 109
cSH 1700 1700 307 1700 0
Volume to Capacity 0.62 0.48 0.96 0.66 4063.17
Queue Length 95th (ft) 0 0 242 0 Err
Control Delay (s) 0.0 0.0 78.3 0.0 Err
Lane LOS F F
Approach Delay (s) 0.0 33.8 Err
Approach LOS F

Intersection Summary
Average Delay 1385.6
Intersection Capacity Utilization 138.4% ICU Level of Service H
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2015 No-Build AM 29: Rothwell Dr & E Butler Road

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 6 1 4 1111 932 27
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 7 1 4 1234 1036 30
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 1176 378
pX, platoon unblocked 0.91 0.87 0.87
vC, conflicting volume 1677 533 1066
vC1, stage 1 conf vol 1051
vC2, stage 2 conf vol 626
vCu, unblocked vol 878 149 764
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s) 5.9
tF (s) 3.5 3.3 2.2
p0 queue free % 98 100 99
cM capacity (veh/h) 351 746 714

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 8 4 617 617 690 375
Volume Left 7 4 0 0 0 0
Volume Right 1 0 0 0 0 30
cSH 409 714 1700 1700 1700 1700
Volume to Capacity 0.02 0.01 0.36 0.36 0.41 0.22
Queue Length 95th (ft) 1 0 0 0 0 0
Control Delay (s) 14.7 10.1 0.0 0.0 0.0 0.0
Lane LOS B B
Approach Delay (s) 14.7 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 40.7% ICU Level of Service A
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2015 No-Build AM 32: New Commerce Ct & E Butler Road

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 53 58 1479 21 36 1334
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 59 64 1643 23 40 1482
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 371
pX, platoon unblocked 0.79 0.79 0.79
vC, conflicting volume 2476 833 1667
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2338 261 1314
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 89 90
cM capacity (veh/h) 21 577 400

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2 SB 3
Volume Total 123 1096 571 40 741 741
Volume Left 59 0 0 40 0 0
Volume Right 64 0 23 0 0 0
cSH 42 1700 1700 400 1700 1700
Volume to Capacity 2.92 0.64 0.34 0.10 0.44 0.44
Queue Length 95th (ft) 339 0 0 8 0 0
Control Delay (s) 1070.6 0.0 0.0 15.0 0.0 0.0
Lane LOS F B
Approach Delay (s) 1070.6 0.0 0.4
Approach LOS F

Intersection Summary
Average Delay 40.0
Intersection Capacity Utilization 54.7% ICU Level of Service A
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2015 No-Build AM 33: E Butler Road & Brookfield Pkwy

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (veh/h) 96 1420 21 17 1337 18 1 0 13 20 0 10
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 107 1578 23 19 1486 20 1 0 14 22 0 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 939
pX, platoon unblocked 0.81 0.81 0.81 0.81 0.81 0.81
vC, conflicting volume 1506 1601 2547 3348 753 2598 3346 801
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1506 1273 2440 3429 753 2503 3427 285
tC, single (s) 4.2 4.2 7.6 6.6 7.0 7.6 6.6 7.0
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 75 96 88 100 96 0 100 98
cM capacity (veh/h) 426 426 10 4 346 8 4 570

Direction, Lane # NB 1 NB 2 NB 3 SB 1 SB 2 SE 1 SE 2 NW 1 NW 2
Volume Total 107 1052 549 762 763 1 14 22 11
Volume Left 107 0 0 19 0 1 0 22 0
Volume Right 0 0 23 0 20 0 14 0 11
cSH 426 1700 1700 426 1700 10 346 8 570
Volume to Capacity 0.25 0.62 0.32 0.04 0.45 0.12 0.04 2.65 0.02
Queue Length 95th (ft) 24 0 0 3 0 8 3 97 1
Control Delay (s) 16.2 0.0 0.0 1.4 0.0 422.8 15.9 1608.6 11.4
Lane LOS C A F C F B
Approach Delay (s) 1.0 0.7 44.9 1076.2
Approach LOS E F

Intersection Summary
Average Delay 12.0
Intersection Capacity Utilization 94.2% ICU Level of Service F
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2015 No-Build PM 1: Woodruff Road & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 284 320 47 125 633 393 36 469 110 451 469 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3372 1719 3438 1538 1719 3438 1538 3335 3438 1538
Flt Permitted 0.22 1.00 0.51 1.00 1.00 0.46 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 396 3372 927 3438 1538 831 3438 1538 3335 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 316 356 52 139 703 437 40 521 122 501 521 72
RTOR Reduction (vph) 0 16 0 0 0 311 0 0 102 0 0 44
Lane Group Flow (vph) 316 392 0 139 703 126 40 521 20 501 521 28
Turn Type pm+pt pm+pt Perm Perm Perm Prot Perm
Protected Phases 7 4 3 8 2 1 6
Permitted Phases 4 8 8 2 2 6
Actuated Green, G (s) 28.8 18.3 23.8 15.8 15.8 11.7 11.7 11.7 11.0 27.7 27.7
Effective Green, g (s) 28.8 18.3 23.8 15.8 15.8 11.7 11.7 11.7 11.0 27.7 27.7
Actuated g/C Ratio 0.41 0.26 0.34 0.23 0.23 0.17 0.17 0.17 0.16 0.40 0.40
Clearance Time (s) 4.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0
Vehicle Extension (s) 4.3 5.5 4.3 5.5 5.5 4.9 4.9 4.9 4.3 4.9 4.9
Lane Grp Cap (vph) 361 882 406 776 347 139 575 257 524 1360 609
v/s Ratio Prot c0.13 0.12 0.04 0.20 c0.15 c0.15 0.15
v/s Ratio Perm c0.23 0.08 0.08 0.05 0.01 0.02
v/c Ratio 0.88 0.45 0.34 0.91 0.36 0.29 0.91 0.08 0.96 0.38 0.05
Uniform Delay, d1 16.1 21.6 16.6 26.4 22.9 25.5 28.6 24.6 29.3 15.1 13.0
Progression Factor 1.00 1.00 0.40 0.73 1.87 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 21.2 0.9 0.6 12.5 1.2 5.1 20.4 0.6 28.6 0.8 0.1
Delay (s) 37.2 22.5 7.2 31.8 43.9 30.7 49.0 25.2 57.9 15.9 13.2
Level of Service D C A C D C D C E B B
Approach Delay (s) 28.9 33.2 43.7 34.9
Approach LOS C C D C

Intersection Summary
HCM Average Control Delay 34.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 76.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 2: Woodruff Road & Costco Driveway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 13 769 85 189 1125 40 93 4 201 37 2 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3387 1719 3438 1538 1719 1543 1719 1810 1538
Flt Permitted 0.13 1.00 0.30 1.00 1.00 0.76 1.00 0.50 1.00 1.00
Satd. Flow (perm) 234 3387 546 3438 1538 1369 1543 905 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 14 854 94 210 1250 44 103 4 223 41 2 33
RTOR Reduction (vph) 0 12 0 0 0 20 0 197 0 0 0 27
Lane Group Flow (vph) 14 936 0 210 1250 24 103 30 0 41 2 6
Turn Type pm+pt Perm Perm Perm Perm pm+ov
Protected Phases 5 2 6 8 4 5
Permitted Phases 2 6 6 8 4 4
Actuated Green, G (s) 49.0 49.0 37.7 37.7 37.7 8.0 8.0 8.0 8.0 12.8
Effective Green, g (s) 49.0 49.0 37.7 37.7 37.7 8.0 8.0 8.0 8.0 12.8
Actuated g/C Ratio 0.70 0.70 0.54 0.54 0.54 0.11 0.11 0.11 0.11 0.18
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Vehicle Extension (s) 4.3 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 4.3
Lane Grp Cap (vph) 266 2371 294 1852 828 156 176 103 207 424
v/s Ratio Prot 0.00 c0.28 0.36 0.02 0.00 0.00
v/s Ratio Perm 0.03 c0.38 0.02 c0.08 0.05 0.00
v/c Ratio 0.05 0.39 0.71 0.67 0.03 0.66 0.17 0.40 0.01 0.01
Uniform Delay, d1 5.7 4.4 12.1 11.7 7.6 29.7 28.0 28.8 27.5 23.4
Progression Factor 0.13 0.20 0.77 0.60 0.51 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.4 13.3 1.9 0.1 14.2 1.1 6.1 0.0 0.0
Delay (s) 0.8 1.2 22.6 9.0 3.9 43.9 29.2 34.9 27.5 23.5
Level of Service A A C A A D C C C C
Approach Delay (s) 1.2 10.7 33.8 29.7
Approach LOS A B C C

Intersection Summary
HCM Average Control Delay 10.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 19.5
Intersection Capacity Utilization 91.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 3: Green Heron Road & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 21 1 60 12 2 84 70 1347 11 2 971 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 6.3 6.3 6.3 6.3 6.3
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 0.90 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.99 0.96 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1609 1734 1538 1719 3434 1719 3438 1538
Flt Permitted 0.91 0.83 1.00 0.25 1.00 0.14 1.00 1.00
Satd. Flow (perm) 1481 1497 1538 455 3434 257 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 23 1 67 13 2 93 78 1497 12 2 1079 2
RTOR Reduction (vph) 0 58 0 0 0 83 0 1 0 0 0 1
Lane Group Flow (vph) 0 33 0 0 15 10 78 1508 0 2 1079 1
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 8 4 2 6
Permitted Phases 8 4 4 2 6 6
Actuated Green, G (s) 7.9 7.9 7.9 50.8 50.8 50.8 50.8 50.8
Effective Green, g (s) 7.9 7.9 7.9 50.8 50.8 50.8 50.8 50.8
Actuated g/C Ratio 0.11 0.11 0.11 0.73 0.73 0.73 0.73 0.73
Clearance Time (s) 5.0 5.0 5.0 6.3 6.3 6.3 6.3 6.3
Vehicle Extension (s) 4.3 4.3 4.3 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 167 169 174 330 2492 187 2495 1116
v/s Ratio Prot c0.44 0.31
v/s Ratio Perm c0.02 0.01 0.01 0.17 0.01 0.00
v/c Ratio 0.20 0.09 0.06 0.24 0.61 0.01 0.43 0.00
Uniform Delay, d1 28.2 27.8 27.7 3.2 4.7 2.7 3.8 2.6
Progression Factor 1.00 1.00 1.00 0.64 0.73 0.44 0.61 0.33
Incremental Delay, d2 0.9 0.4 0.2 1.6 1.1 0.1 0.5 0.0
Delay (s) 29.1 28.2 28.0 3.7 4.5 1.2 2.8 0.9
Level of Service C C C A A A A A
Approach Delay (s) 29.1 28.0 4.5 2.8
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 5.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 79.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 4: Woodruff Industrial Lane & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 146 33 272 199 29 28 53 1291 75 219 800 236
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.87 1.00 0.93 1.00 0.99 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 1568 1719 1676 1719 3410 1719 3321
Flt Permitted 0.72 1.00 0.22 1.00 0.20 1.00 0.05 1.00
Satd. Flow (perm) 1296 1568 391 1676 371 3410 98 3321
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 162 37 302 221 32 31 59 1434 83 243 889 262
RTOR Reduction (vph) 0 139 0 0 26 0 0 3 0 0 18 0
Lane Group Flow (vph) 162 200 0 221 37 0 59 1514 0 243 1133 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 3 8 7 4 5 2 1 6
Permitted Phases 8 4 2 6
Actuated Green, G (s) 27.5 15.5 33.5 18.5 72.7 67.6 91.5 80.4
Effective Green, g (s) 27.5 15.5 33.5 18.5 72.7 67.6 91.5 80.4
Actuated g/C Ratio 0.20 0.11 0.24 0.13 0.52 0.48 0.65 0.57
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 5.5 4.3 5.5
Lane Grp Cap (vph) 291 174 236 221 242 1647 271 1907
v/s Ratio Prot 0.05 c0.13 c0.10 0.02 0.01 0.44 c0.11 0.34
v/s Ratio Perm 0.06 c0.12 0.12 c0.47
v/c Ratio 0.56 1.15 0.94 0.17 0.24 0.92 0.90 0.59
Uniform Delay, d1 49.9 62.2 47.9 53.9 17.3 33.7 46.2 19.3
Progression Factor 1.00 1.00 1.00 1.00 0.69 0.72 1.01 1.00
Incremental Delay, d2 3.2 114.7 41.7 0.6 0.7 8.2 28.5 1.3
Delay (s) 53.1 176.9 89.6 54.5 12.6 32.4 75.2 20.5
Level of Service D F F D B C E C
Approach Delay (s) 136.9 81.8 31.7 30.0
Approach LOS F F C C

Intersection Summary
HCM Average Control Delay 48.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 99.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 5: I-85 SB Ramps & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL2 WBL WBR SEL SET SER NWL NWT NWR NEL NER
Lane Configurations
Volume (vph) 336 0 205 0 1490 272 653 1051 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 6.3 6.3 6.5 6.1
Lane Util. Factor 0.97 0.88 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3335 2707 3438 1538 1719 3438
Flt Permitted 0.95 1.00 1.00 1.00 0.06 1.00
Satd. Flow (perm) 3335 2707 3438 1538 104 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 373 0 228 0 1656 302 726 1168 0 0 0
RTOR Reduction (vph) 0 0 207 0 0 98 0 0 0 0 0
Lane Group Flow (vph) 373 0 21 0 1656 204 726 1168 0 0 0
Turn Type custom custom Perm pm+pt
Protected Phases 2 1 6
Permitted Phases 4 4 2 6
Actuated Green, G (s) 13.0 13.0 62.7 62.7 115.9 115.9
Effective Green, g (s) 13.0 13.0 62.7 62.7 115.9 115.9
Actuated g/C Ratio 0.09 0.09 0.45 0.45 0.83 0.83
Clearance Time (s) 5.0 5.0 6.3 6.3 6.5 6.1
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 310 251 1540 689 623 2846
v/s Ratio Prot 0.48 c0.39 0.34
v/s Ratio Perm c0.11 0.01 0.13 c0.58
v/c Ratio 1.20 0.08 1.08 0.30 1.17 0.41
Uniform Delay, d1 63.5 58.1 38.6 24.6 42.7 3.1
Progression Factor 1.00 1.00 0.62 0.35 0.84 0.93
Incremental Delay, d2 118.1 0.2 39.1 0.4 87.9 0.3
Delay (s) 181.6 58.3 63.0 9.1 123.7 3.3
Level of Service F E E A F A
Approach Delay (s) 134.8 54.7 49.4 0.0
Approach LOS F D D A

Intersection Summary
HCM Average Control Delay 63.3 HCM Level of Service E
HCM Volume to Capacity ratio 1.14
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 11.5
Intersection Capacity Utilization 100.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 6: I-85 NB Ramps & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBR SET SER NWL NWT
Lane Configurations
Volume (vph) 500 582 839 987 0 1204
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 6.5 6.5 6.5
Lane Util. Factor 0.97 0.88 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3335 2707 3438 1538 3438
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3335 2707 3438 1538 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 556 647 932 1097 0 1338
RTOR Reduction (vph) 0 350 0 471 0 0
Lane Group Flow (vph) 556 297 932 626 0 1338
Turn Type Prot Perm
Protected Phases 3 3 2 2 4
Permitted Phases 2
Actuated Green, G (s) 29.4 29.4 79.5 79.5 98.5
Effective Green, g (s) 29.4 29.4 79.5 79.5 91.5
Actuated g/C Ratio 0.21 0.21 0.57 0.57 0.65
Clearance Time (s) 5.6 5.6 6.5 6.5
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 700 568 1952 873 2247
v/s Ratio Prot c0.17 0.11 0.27 c0.39
v/s Ratio Perm c0.41
v/c Ratio 0.79 0.52 0.48 0.72 0.60
Uniform Delay, d1 52.4 49.1 17.9 22.0 13.8
Progression Factor 1.00 1.00 0.71 11.75 1.34
Incremental Delay, d2 6.8 1.3 0.1 0.5 0.3
Delay (s) 59.2 50.4 12.8 259.4 18.7
Level of Service E D B F B
Approach Delay (s) 54.4 146.1 18.7
Approach LOS D F B

Intersection Summary
HCM Average Control Delay 84.7 HCM Level of Service F
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.6
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 7: Carolina Point Pkwy & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR SET SER NWL NWT
Lane Configurations
Volume (vph) 207 73 1328 93 18 2052
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 6.5 6.5 6.5 6.5
Lane Util. Factor 0.97 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3335 1538 3438 1538 1719 3438
Flt Permitted 0.95 1.00 1.00 1.00 0.16 1.00
Satd. Flow (perm) 3335 1538 3438 1538 288 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 230 81 1476 103 20 2280
RTOR Reduction (vph) 0 74 0 18 0 0
Lane Group Flow (vph) 230 7 1476 85 20 2280
Turn Type Prot Perm Perm
Protected Phases 4 4 2 3 6 2 3 6
Permitted Phases 4 2 3 6 2 3 6
Actuated Green, G (s) 12.0 12.0 115.4 115.4 115.4 115.4
Effective Green, g (s) 12.0 12.0 115.4 115.4 115.4 115.4
Actuated g/C Ratio 0.09 0.09 0.82 0.82 0.82 0.82
Clearance Time (s) 7.0 7.0
Vehicle Extension (s) 4.3 4.3
Lane Grp Cap (vph) 286 132 2834 1268 237 2834
v/s Ratio Prot c0.07 0.00 0.43 c0.66
v/s Ratio Perm 0.06 0.07
v/c Ratio 0.80 0.05 0.52 0.07 0.08 0.80
Uniform Delay, d1 62.8 58.8 3.8 2.3 2.3 6.4
Progression Factor 1.00 1.00 0.25 0.01 0.61 0.97
Incremental Delay, d2 16.2 0.3 0.2 0.0 0.0 0.2
Delay (s) 79.1 59.0 1.2 0.0 1.4 6.4
Level of Service E E A A A A
Approach Delay (s) 73.9 1.1 6.4
Approach LOS E A A

Intersection Summary
HCM Average Control Delay 9.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 73.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 8: Woodruff Road & Market Point Drive

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 420 925 56 76 1648 163 130 29 75 236 29 292
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 5.8 6.1 6.1 6.1 5.8 5.8 6.1 5.8 5.8 5.8
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 1719 3438 1538 1719 1810 1538 3335 3438 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 1719 3438 1538 1719 1810 1538 3335 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 467 1028 62 84 1831 181 144 32 83 262 32 324
RTOR Reduction (vph) 0 0 22 0 0 53 0 0 70 0 0 217
Lane Group Flow (vph) 467 1028 40 84 1831 128 144 32 13 262 32 107
Turn Type Prot pm+ov Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 3 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 19.5 78.7 90.7 13.5 72.7 72.7 12.0 8.9 22.4 15.1 12.0 12.0
Effective Green, g (s) 19.5 78.7 90.7 13.5 72.7 72.7 12.0 8.9 22.4 15.1 12.0 12.0
Actuated g/C Ratio 0.14 0.56 0.65 0.10 0.52 0.52 0.09 0.06 0.16 0.11 0.09 0.09
Clearance Time (s) 6.1 6.1 5.8 6.1 6.1 6.1 5.8 5.8 6.1 5.8 5.8 5.8
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 465 1933 996 166 1785 799 147 115 246 360 295 132
v/s Ratio Prot c0.14 0.30 0.00 0.05 c0.53 c0.08 0.02 0.01 0.08 0.01
v/s Ratio Perm 0.02 0.08 0.00 c0.07
v/c Ratio 1.00 0.53 0.04 0.51 1.03 0.16 0.98 0.28 0.05 0.73 0.11 0.81
Uniform Delay, d1 60.2 19.1 8.9 60.1 33.6 17.6 63.9 62.5 49.8 60.5 59.1 62.9
Progression Factor 1.20 1.02 1.74 0.69 0.44 0.32 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 39.9 0.9 0.0 1.8 21.5 0.2 67.6 2.1 0.1 7.9 0.3 32.4
Delay (s) 112.3 20.5 15.5 43.3 36.4 5.8 131.5 64.6 50.0 68.4 59.3 95.3
Level of Service F C B D D A F E D E E F
Approach Delay (s) 47.8 34.1 97.1 82.0
Approach LOS D C F F

Intersection Summary
HCM Average Control Delay 48.9 HCM Level of Service D
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 23.8
Intersection Capacity Utilization 86.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 9: Woodruff Road & Garlington Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 182 872 182 168 1439 164 266 150 119 336 277 182
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 6.1 6.1 5.2 6.1 6.1 5.2 5.2 5.2 5.2 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.97 1.00 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 1719 3438 1538 3335 1690 3335 1810 1538
Flt Permitted 0.95 1.00 1.00 0.18 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 321 3438 1538 3335 1690 3335 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 202 969 202 187 1599 182 296 167 132 373 308 202
RTOR Reduction (vph) 0 0 109 0 0 61 0 21 0 0 0 0
Lane Group Flow (vph) 202 969 93 187 1599 121 296 278 0 373 308 202
Turn Type Prot Perm pm+pt Perm Prot Prot Free
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 6 Free
Actuated Green, G (s) 9.6 64.5 64.5 80.9 67.9 67.9 13.4 24.0 16.8 27.4 140.0
Effective Green, g (s) 9.6 64.5 64.5 80.9 67.9 67.9 13.4 24.0 16.8 27.4 140.0
Actuated g/C Ratio 0.07 0.46 0.46 0.58 0.49 0.49 0.10 0.17 0.12 0.20 1.00
Clearance Time (s) 5.2 6.1 6.1 5.2 6.1 6.1 5.2 5.2 5.2 5.2
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 229 1584 709 315 1667 746 319 290 400 354 1538
v/s Ratio Prot c0.06 0.28 0.06 c0.47 0.09 c0.16 c0.11 c0.17
v/s Ratio Perm 0.06 0.29 0.08 0.13
v/c Ratio 0.88 0.61 0.13 0.59 0.96 0.16 0.93 0.96 0.93 0.87 0.13
Uniform Delay, d1 64.6 28.3 21.7 18.0 34.7 20.1 62.8 57.5 61.0 54.6 0.0
Progression Factor 1.27 0.72 0.74 0.89 0.40 0.19 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 27.6 1.5 0.3 3.1 12.4 0.4 32.5 41.8 29.0 20.9 0.2
Delay (s) 109.8 21.9 16.5 19.1 26.3 4.1 95.4 99.3 90.0 75.5 0.2
Level of Service F C B B C A F F F E A
Approach Delay (s) 34.0 23.6 97.4 64.4
Approach LOS C C F E

Intersection Summary
HCM Average Control Delay 43.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 26.9
Intersection Capacity Utilization 87.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 10: Woodruff Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 889 438 183 1348 0 0 0 0 696 0 423
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.6 6.6 6.6 5.7 4.0
Lane Util. Factor 0.95 1.00 0.95 0.97 1.00
Frt 0.95 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3268 1719 3438 3335 1538
Flt Permitted 1.00 0.06 1.00 0.95 1.00
Satd. Flow (perm) 3268 101 3438 3335 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 988 487 203 1498 0 0 0 0 773 0 470
RTOR Reduction (vph) 0 42 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1433 0 203 1498 0 0 0 0 773 0 470
Turn Type pm+pt Prot Free
Protected Phases 2 1 6 4
Permitted Phases 6 Free
Actuated Green, G (s) 70.4 92.1 92.1 35.6 140.0
Effective Green, g (s) 70.4 92.1 92.1 35.6 140.0
Actuated g/C Ratio 0.50 0.66 0.66 0.25 1.00
Clearance Time (s) 6.6 6.6 6.6 5.7
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1643 241 2262 848 1538
v/s Ratio Prot 0.44 c0.09 0.44 c0.23
v/s Ratio Perm c0.46 0.31
v/c Ratio 0.87 0.84 0.66 0.91 0.31
Uniform Delay, d1 30.8 42.8 14.5 50.7 0.0
Progression Factor 0.65 1.56 0.85 1.04 1.00
Incremental Delay, d2 4.7 2.7 0.1 14.2 0.5
Delay (s) 24.7 69.4 12.4 66.8 0.5
Level of Service C E B E A
Approach Delay (s) 24.7 19.2 0.0 41.7
Approach LOS C B A D

Intersection Summary
HCM Average Control Delay 27.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.3
Intersection Capacity Utilization 110.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 11: Woodruff Road & I-385 NB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 482 1103 0 0 995 649 536 0 253 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 6.1 6.1 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3438 3438 1538 1719 1538
Flt Permitted 0.08 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 145 3438 3438 1538 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 536 1226 0 0 1106 721 596 0 281 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 350 0 0 51 0 0 0
Lane Group Flow (vph) 536 1226 0 0 1106 371 596 0 230 0 0 0
Turn Type pm+pt Perm Prot custom
Protected Phases 5 2 6 8
Permitted Phases 2 6 8
Actuated Green, G (s) 84.9 84.9 43.9 43.9 44.0 44.0
Effective Green, g (s) 84.9 84.9 43.9 43.9 44.0 44.0
Actuated g/C Ratio 0.61 0.61 0.31 0.31 0.31 0.31
Clearance Time (s) 6.1 6.1 6.1 6.1 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 480 2085 1078 482 540 483
v/s Ratio Prot c0.28 0.36 0.32 c0.35
v/s Ratio Perm c0.40 0.24 0.15
v/c Ratio 1.12 0.59 1.03 0.77 1.10 0.48
Uniform Delay, d1 44.5 16.9 48.1 43.5 48.0 38.7
Progression Factor 1.10 1.20 0.67 0.84 1.00 1.00
Incremental Delay, d2 65.3 0.5 26.9 6.2 70.2 1.2
Delay (s) 114.2 20.8 59.0 42.7 118.2 39.9
Level of Service F C E D F D
Approach Delay (s) 49.2 52.5 93.1 0.0
Approach LOS D D F A

Intersection Summary
HCM Average Control Delay 59.2 HCM Level of Service E
HCM Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 110.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 12: Woodruff Road & Commercial Drive

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 169 1142 45 10 1323 55 209 19 10 94 12 112
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 5.5 5.5 5.5 5.3 5.4 5.4 5.4
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.95 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 3419 1719 3418 1719 1716 1719 1564
Flt Permitted 0.05 1.00 0.19 1.00 0.33 1.00 0.74 1.00
Satd. Flow (perm) 93 3419 352 3418 589 1716 1332 1564
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 188 1269 50 11 1470 61 232 21 11 104 13 124
RTOR Reduction (vph) 0 2 0 0 2 0 0 8 0 0 111 0
Lane Group Flow (vph) 188 1317 0 11 1529 0 232 24 0 104 26 0
Turn Type pm+pt Perm pm+pt Perm
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 92.1 92.1 72.3 72.3 37.0 37.0 14.6 14.6
Effective Green, g (s) 92.1 92.1 72.3 72.3 37.0 37.0 14.6 14.6
Actuated g/C Ratio 0.66 0.66 0.52 0.52 0.26 0.26 0.10 0.10
Clearance Time (s) 5.3 5.5 5.5 5.5 5.3 5.4 5.4 5.4
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 230 2249 182 1765 294 454 139 163
v/s Ratio Prot c0.08 0.39 c0.45 c0.10 0.01 0.02
v/s Ratio Perm 0.45 0.03 c0.11 0.08
v/c Ratio 0.82 0.59 0.06 0.87 0.79 0.05 0.75 0.16
Uniform Delay, d1 43.2 13.3 16.9 29.6 44.3 38.4 60.9 57.1
Progression Factor 1.47 0.73 1.00 0.99 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.9 0.9 0.5 4.4 14.3 0.1 21.4 0.7
Delay (s) 81.6 10.7 17.4 33.8 58.5 38.5 82.3 57.8
Level of Service F B B C E D F E
Approach Delay (s) 19.6 33.7 56.1 68.4
Approach LOS B C E E

Intersection Summary
HCM Average Control Delay 31.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.1
Intersection Capacity Utilization 84.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 13: Woodruff Road & Smith Hines Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 1173 63 60 1209 1 169 1 133 5 1 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.0 6.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.94 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.97 0.98
Satd. Flow (prot) 1719 3412 1719 3438 1656 1633
Flt Permitted 0.13 1.00 0.13 1.00 0.82 0.89
Satd. Flow (perm) 242 3412 231 3438 1390 1475
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 11 1303 70 67 1343 1 188 1 148 6 1 11
RTOR Reduction (vph) 0 5 0 0 0 0 0 31 0 0 8 0
Lane Group Flow (vph) 11 1368 0 67 1344 0 0 306 0 0 10 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 39.6 39.6 39.9 39.9 19.1 19.1
Effective Green, g (s) 39.6 39.6 39.9 39.9 19.1 19.1
Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.27 0.27
Clearance Time (s) 6.3 6.3 6.0 6.0 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 137 1930 132 1960 379 402
v/s Ratio Prot c0.40 0.39
v/s Ratio Perm 0.05 0.29 c0.22 0.01
v/c Ratio 0.08 0.71 0.51 0.69 0.81 0.02
Uniform Delay, d1 6.9 11.0 9.1 10.6 23.7 18.6
Progression Factor 0.56 0.86 0.95 0.97 1.00 1.00
Incremental Delay, d2 0.9 1.8 1.3 0.2 13.0 0.0
Delay (s) 4.8 11.3 9.9 10.5 36.7 18.7
Level of Service A B A B D B
Approach Delay (s) 11.3 10.5 36.7 18.7
Approach LOS B B D B

Intersection Summary
HCM Average Control Delay 13.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 83.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 14: Woodruff Road & Walmart Driveway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 22 1558 137 22 2324 43 372 7 6 39 1 37
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.93 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1719 3396 1719 3429 1719 1683 1650
Flt Permitted 0.04 1.00 0.06 1.00 0.70 1.00 0.86
Satd. Flow (perm) 81 3396 104 3429 1264 1683 1455
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 24 1731 152 24 2582 48 413 8 7 43 1 41
RTOR Reduction (vph) 0 5 0 0 1 0 0 5 0 0 24 0
Lane Group Flow (vph) 24 1878 0 24 2629 0 413 10 0 0 61 0
Turn Type pm+pt Perm Perm Perm
Protected Phases 5 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 92.7 92.7 83.4 83.4 36.0 36.0 36.0
Effective Green, g (s) 92.7 92.7 83.4 83.4 36.0 36.0 36.0
Actuated g/C Ratio 0.66 0.66 0.60 0.60 0.26 0.26 0.26
Clearance Time (s) 6.3 6.3 6.3 6.3 5.0 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 89 2249 62 2043 325 433 374
v/s Ratio Prot 0.01 c0.55 c0.77 0.01
v/s Ratio Perm 0.17 0.23 c0.33 0.04
v/c Ratio 0.27 0.84 0.39 1.29 1.27 0.02 0.16
Uniform Delay, d1 34.7 17.9 14.9 28.3 52.0 38.9 40.3
Progression Factor 0.63 0.58 0.78 0.67 1.00 1.00 1.00
Incremental Delay, d2 2.2 3.3 14.1 132.2 143.9 0.0 0.3
Delay (s) 24.1 13.6 25.8 151.1 195.9 38.9 40.7
Level of Service C B C F F D D
Approach Delay (s) 13.8 150.0 190.4 40.7
Approach LOS B F F D

Intersection Summary
HCM Average Control Delay 100.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.30
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 102.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 15: Woodruff Road & Verdin Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 101 1900 43 63 1229 74 255 205 125 54 218 168
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 5.2 5.0 5.0 5.2 5.2
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 1.00 0.85 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3427 1719 3409 1719 1810 1538 1719 1691
Flt Permitted 0.11 1.00 0.05 1.00 0.14 1.00 1.00 0.62 1.00
Satd. Flow (perm) 201 3427 84 3409 248 1810 1538 1115 1691
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 112 2111 48 70 1366 82 283 228 139 60 242 187
RTOR Reduction (vph) 0 1 0 0 3 0 0 0 6 0 20 0
Lane Group Flow (vph) 112 2158 0 70 1445 0 283 228 133 60 409 0
Turn Type Perm Perm pm+pt Perm Perm
Protected Phases 2 6 3 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 85.7 85.7 85.7 85.7 43.0 43.0 43.0 23.8 23.8
Effective Green, g (s) 85.7 85.7 85.7 85.7 43.0 43.0 43.0 23.8 23.8
Actuated g/C Ratio 0.61 0.61 0.61 0.61 0.31 0.31 0.31 0.17 0.17
Clearance Time (s) 6.3 6.3 6.3 6.3 5.2 5.0 5.0 5.2 5.2
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 123 2098 51 2087 221 556 472 190 287
v/s Ratio Prot 0.63 0.42 c0.13 0.13 0.24
v/s Ratio Perm 0.56 c0.83 c0.27 0.09 0.05
v/c Ratio 0.91 1.03 1.37 0.69 1.28 0.41 0.28 0.32 1.43
Uniform Delay, d1 23.8 27.1 27.1 18.3 41.9 38.4 36.8 51.0 58.1
Progression Factor 0.37 0.37 1.47 1.47 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 50.5 25.0 211.5 0.8 156.3 0.8 0.5 1.5 210.5
Delay (s) 59.3 34.9 251.4 27.6 198.1 39.2 37.3 52.5 268.6
Level of Service E C F C F D D D F
Approach Delay (s) 36.1 37.9 108.0 242.1
Approach LOS D D F F

Intersection Summary
HCM Average Control Delay 66.6 HCM Level of Service E
HCM Volume to Capacity ratio 1.31
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 11.5
Intersection Capacity Utilization 133.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 16: Woodruff Road & Butler Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 20 1683 117 371 1179 18 186 19 458 311 388 101
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 5.0 6.3 5.0 5.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85 1.00 0.97
Flt Protected 1.00 0.95 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 3403 1719 3430 1731 1538 1719 1754
Flt Permitted 0.92 0.06 1.00 0.16 1.00 0.52 1.00
Satd. Flow (perm) 3116 115 3430 291 1538 949 1754
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 22 1870 130 412 1310 20 207 21 509 346 431 112
RTOR Reduction (vph) 0 4 0 0 1 0 0 0 1 0 7 0
Lane Group Flow (vph) 0 2018 0 412 1329 0 0 228 508 346 536 0
Turn Type Perm pm+pt Perm pm+ov Perm
Protected Phases 2 1 6 8 1 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 56.7 76.7 76.7 52.0 65.7 52.0 52.0
Effective Green, g (s) 56.7 76.7 76.7 52.0 65.7 52.0 52.0
Actuated g/C Ratio 0.41 0.55 0.55 0.37 0.47 0.37 0.37
Clearance Time (s) 6.3 6.3 6.3 5.0 6.3 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1262 220 1879 108 722 352 651
v/s Ratio Prot c0.18 0.39 0.07 0.31
v/s Ratio Perm 0.65 c0.84 c0.78 0.26 0.36
v/c Ratio 1.60 1.87 0.71 2.11 0.70 0.98 0.82
Uniform Delay, d1 41.6 46.2 23.4 44.0 29.4 43.6 39.8
Progression Factor 0.54 1.17 1.17 1.00 1.00 1.00 1.00
Incremental Delay, d2 270.8 403.6 1.5 529.9 3.5 43.3 8.9
Delay (s) 293.3 457.6 28.7 573.9 32.9 86.8 48.8
Level of Service F F C F C F D
Approach Delay (s) 293.3 130.1 200.3 63.6
Approach LOS F F F E

Intersection Summary
HCM Average Control Delay 190.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.92
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 140.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 17: Woodruff Road & Bell Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 67 2403 110 37 1732 11 147 1 40 15 1 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.2 6.2 6.2 6.2 5.4 5.4
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.97 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.96 0.99
Satd. Flow (prot) 1719 3416 1719 3435 1692 1600
Flt Permitted 0.07 1.00 0.04 1.00 0.67 0.94
Satd. Flow (perm) 128 3416 68 3435 1184 1516
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 74 2670 122 41 1924 12 163 1 44 17 1 69
RTOR Reduction (vph) 0 2 0 0 0 0 0 7 0 0 29 0
Lane Group Flow (vph) 74 2790 0 41 1936 0 0 201 0 0 58 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 105.8 105.8 105.8 105.8 22.6 22.6
Effective Green, g (s) 105.8 105.8 105.8 105.8 22.6 22.6
Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.16 0.16
Clearance Time (s) 6.2 6.2 6.2 6.2 5.4 5.4
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 97 2582 51 2596 191 245
v/s Ratio Prot c0.82 0.56
v/s Ratio Perm 0.58 0.60 c0.17 0.04
v/c Ratio 0.76 1.08 0.80 0.75 1.05 0.24
Uniform Delay, d1 9.9 17.1 10.6 9.6 58.7 51.2
Progression Factor 0.61 0.65 1.50 1.59 1.00 1.00
Incremental Delay, d2 5.1 37.0 71.6 1.8 80.1 0.8
Delay (s) 11.1 48.1 87.6 17.0 138.8 52.0
Level of Service B D F B F D
Approach Delay (s) 47.1 18.5 138.8 52.0
Approach LOS D B F D

Intersection Summary
HCM Average Control Delay 39.9 HCM Level of Service D
HCM Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 11.6
Intersection Capacity Utilization 96.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 18: Woodruff Road & SC 14

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 157 1291 363 100 853 74 186 276 54 202 412 117
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 5.0 6.3 6.3 5.0 5.0 6.3 5.0 5.0 6.3
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3438 1538 1719 3397 1719 1810 1538 1719 1810 1538
Flt Permitted 0.12 1.00 1.00 0.07 1.00 0.11 1.00 1.00 0.32 1.00 1.00
Satd. Flow (perm) 214 3438 1538 129 3397 201 1810 1538 581 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 174 1434 403 111 948 82 207 307 60 224 458 130
RTOR Reduction (vph) 0 0 48 0 5 0 0 0 35 0 0 40
Lane Group Flow (vph) 174 1434 355 111 1025 0 207 307 25 224 458 90
Turn Type pm+pt pm+ov pm+pt pm+pt pm+ov pm+pt pm+ov
Protected Phases 5 2 3 1 6 3 8 1 7 4 5
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 74.3 62.1 76.1 62.5 56.2 50.0 36.0 42.3 48.0 35.0 47.2
Effective Green, g (s) 74.3 62.1 76.1 62.5 56.2 50.0 36.0 42.3 48.0 35.0 47.2
Actuated g/C Ratio 0.53 0.44 0.54 0.45 0.40 0.36 0.26 0.30 0.34 0.25 0.34
Clearance Time (s) 6.3 6.3 5.0 6.3 6.3 5.0 5.0 6.3 5.0 5.0 6.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 245 1525 836 129 1364 224 465 465 305 453 519
v/s Ratio Prot c0.06 c0.42 0.04 0.04 0.30 c0.09 0.17 0.00 0.07 c0.25 0.02
v/s Ratio Perm 0.32 0.19 0.35 0.24 0.01 0.18 0.04
v/c Ratio 0.71 0.94 0.42 0.86 0.75 0.92 0.66 0.05 0.73 1.01 0.17
Uniform Delay, d1 24.1 37.2 19.0 31.4 35.9 37.8 46.5 34.7 36.6 52.5 32.7
Progression Factor 0.83 0.58 0.92 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 1.6 0.0 42.2 3.9 40.3 4.1 0.1 9.7 45.1 0.3
Delay (s) 21.0 23.0 17.5 73.7 39.8 78.0 50.6 34.7 46.3 97.6 32.9
Level of Service C C B E D E D C D F C
Approach Delay (s) 21.8 43.1 58.8 73.1
Approach LOS C D E E

Intersection Summary
HCM Average Control Delay 41.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.6
Intersection Capacity Utilization 92.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 19: E Parkins Mill Road & US 276

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 108 120 67 102 72 83 156 1167 198 85 1455 234
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 0.97 1.00 1.00 1.00 0.91 1.00 0.97 0.91 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3254 3335 1810 1538 1719 4940 1538 3335 4940 1538
Flt Permitted 0.70 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1276 3254 3335 1810 1538 1719 4940 1538 3335 4940 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 120 133 74 113 80 92 173 1297 220 94 1617 260
RTOR Reduction (vph) 0 67 0 0 0 82 0 0 104 0 0 137
Lane Group Flow (vph) 120 140 0 113 80 10 173 1297 116 94 1617 123
Turn Type pm+pt Prot Perm Prot Perm Prot Perm
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 4 6 2
Actuated Green, G (s) 11.0 7.8 4.0 8.6 8.6 11.8 42.2 42.2 5.0 35.4 35.4
Effective Green, g (s) 11.0 7.8 4.0 8.6 8.6 11.8 42.2 42.2 5.0 35.4 35.4
Actuated g/C Ratio 0.14 0.10 0.05 0.11 0.11 0.15 0.53 0.53 0.06 0.44 0.44
Clearance Time (s) 4.0 6.0 4.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 4.3 4.9 4.3 4.9 4.9 4.3 4.9 4.9 4.3 4.9 4.9
Lane Grp Cap (vph) 193 317 167 195 165 254 2606 811 208 2186 681
v/s Ratio Prot 0.02 0.04 c0.03 0.04 c0.10 0.26 0.03 c0.33
v/s Ratio Perm c0.06 0.01 0.08 0.08
v/c Ratio 0.62 0.44 0.68 0.41 0.06 0.68 0.50 0.14 0.45 0.74 0.18
Uniform Delay, d1 32.1 34.0 37.4 33.3 32.1 32.3 12.1 9.7 36.2 18.5 13.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.07 1.10 2.12 1.00 1.00 1.00
Incremental Delay, d2 7.4 2.0 11.8 2.8 0.3 5.9 0.5 0.3 2.5 2.3 0.6
Delay (s) 39.5 36.0 49.2 36.2 32.4 40.6 13.8 20.7 38.6 20.8 14.1
Level of Service D D D D C D B C D C B
Approach Delay (s) 37.3 40.1 17.5 20.7
Approach LOS D D B C

Intersection Summary
HCM Average Control Delay 22.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 64.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 20: Duvall Drive & US 276

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR SET SER NWL NWT
Lane Configurations
Volume (vph) 393 152 1254 370 142 1128
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.3 6.3 6.3
Lane Util. Factor 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.85 0.97 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 1538 4771 1719 4940
Flt Permitted 0.95 1.00 1.00 0.21 1.00
Satd. Flow (perm) 1719 1538 4771 387 4940
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 437 169 1393 411 158 1253
RTOR Reduction (vph) 0 15 133 0 0 0
Lane Group Flow (vph) 437 154 1671 0 158 1253
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 6
Actuated Green, G (s) 9.0 9.0 18.7 18.7 18.7
Effective Green, g (s) 9.0 9.0 18.7 18.7 18.7
Actuated g/C Ratio 0.22 0.22 0.47 0.47 0.47
Clearance Time (s) 6.0 6.0 6.3 6.3 6.3
Vehicle Extension (s) 4.9 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 387 346 2230 181 2309
v/s Ratio Prot c0.25 0.35 0.25
v/s Ratio Perm 0.10 c0.41
v/c Ratio 1.13 0.45 0.75 0.87 0.54
Uniform Delay, d1 15.5 13.4 8.7 9.6 7.6
Progression Factor 1.00 1.00 0.85 1.00 1.00
Incremental Delay, d2 85.7 1.8 1.6 40.1 0.9
Delay (s) 101.2 15.2 9.0 49.7 8.5
Level of Service F B A D A
Approach Delay (s) 77.2 9.0 13.1
Approach LOS E A B

Intersection Summary
HCM Average Control Delay 21.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 12.3
Intersection Capacity Utilization 83.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 23: US 276 & Millennium Blvd

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 93 1766 117 31 1289 10 88 53 68 62 21 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.5 6.5 4.5 6.5 6.5 6.0 6.0 6.0 6.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 1.00 0.88
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.92 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3438 1538 1719 3438 1538 3335 3148 1719 1810 2707
Flt Permitted 0.11 1.00 1.00 0.07 1.00 1.00 0.95 1.00 0.75 1.00 1.00
Satd. Flow (perm) 191 3438 1538 125 3438 1538 3335 3148 1366 1810 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 103 1962 130 34 1432 11 98 59 76 69 23 56
RTOR Reduction (vph) 0 0 48 0 0 5 0 69 0 0 0 50
Lane Group Flow (vph) 103 1962 82 34 1432 6 98 66 0 69 23 6
Turn Type pm+pt Perm pm+pt Perm Prot pm+pt pm+ov
Protected Phases 5 2 1 6 3 8 7 4 5
Permitted Phases 2 2 6 6 4 4
Actuated Green, G (s) 66.7 60.4 60.4 61.6 58.1 58.1 8.0 8.6 10.0 5.3 11.6
Effective Green, g (s) 66.7 60.4 60.4 61.6 58.1 58.1 8.0 8.6 10.0 5.3 11.6
Actuated g/C Ratio 0.67 0.60 0.60 0.61 0.58 0.58 0.08 0.09 0.10 0.05 0.12
Clearance Time (s) 4.0 6.5 6.5 4.5 6.5 6.5 6.0 6.0 6.0 6.0 4.0
Vehicle Extension (s) 4.3 4.9 4.9 4.3 4.9 4.9 4.3 6.4 4.3 6.4 4.3
Lane Grp Cap (vph) 223 2072 927 133 1993 892 266 270 153 96 313
v/s Ratio Prot c0.03 c0.57 0.01 0.42 c0.03 c0.02 0.02 0.01 0.00
v/s Ratio Perm 0.28 0.05 0.15 0.00 c0.02 0.00
v/c Ratio 0.46 0.95 0.09 0.26 0.72 0.01 0.37 0.24 0.45 0.24 0.02
Uniform Delay, d1 10.9 18.4 8.3 18.2 15.2 8.9 43.7 42.8 42.3 45.5 39.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 10.2 0.1 1.6 1.5 0.0 1.4 1.5 3.3 4.0 0.0
Delay (s) 13.3 28.6 8.4 19.9 16.7 8.9 45.1 44.2 45.6 49.5 39.3
Level of Service B C A B B A D D D D D
Approach Delay (s) 26.7 16.7 44.6 43.8
Approach LOS C B D D

Intersection Summary
HCM Average Control Delay 24.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 100.2 Sum of lost time (s) 26.0
Intersection Capacity Utilization 80.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 24: Pelham Road & The Parkway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 204 803 675 0 928 733 0 0 0 287 474 286
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.8 5.8 5.3 5.3 5.3 5.3
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 3438 1538 1719 1810 1538
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 3438 1538 1719 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 227 892 750 0 1031 814 0 0 0 319 527 318
RTOR Reduction (vph) 0 0 68 0 0 10 0 0 0 0 0 152
Lane Group Flow (vph) 227 892 682 0 1031 804 0 0 0 319 527 166
Turn Type Prot Perm Perm custom Perm Perm
Protected Phases 5 2 6 4 4
Permitted Phases 2 6 6 4 4
Actuated Green, G (s) 10.2 61.1 61.1 45.1 82.9 37.8 37.8 37.8
Effective Green, g (s) 10.2 61.1 61.1 45.1 82.9 37.8 37.8 37.8
Actuated g/C Ratio 0.09 0.56 0.56 0.41 0.75 0.34 0.34 0.34
Clearance Time (s) 5.8 5.8 5.8 5.8 5.3 5.3 5.3 5.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 309 1910 854 1410 1159 591 622 529
v/s Ratio Prot 0.07 0.26 0.30 0.24 c0.29
v/s Ratio Perm c0.44 0.28 0.19 0.11
v/c Ratio 0.73 0.47 0.80 0.73 0.69 0.54 0.85 0.31
Uniform Delay, d1 48.6 14.7 19.5 27.3 7.0 29.1 33.4 26.6
Progression Factor 1.00 1.00 1.00 0.63 0.80 1.00 1.00 1.00
Incremental Delay, d2 9.6 0.8 7.7 2.4 1.5 1.4 11.0 0.5
Delay (s) 58.2 15.5 27.3 19.6 7.1 30.5 44.4 27.1
Level of Service E B C B A C D C
Approach Delay (s) 25.4 14.1 0.0 35.9
Approach LOS C B A D

Intersection Summary
HCM Average Control Delay 23.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 106.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 25: Pelham Road & I-85 SB off ramp

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 0 1090 1350 0 446 311
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.3 5.3
Lane Util. Factor 0.95 0.95 1.00 0.88
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3438 3438 1719 2707
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3438 3438 1719 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1211 1500 0 496 346
RTOR Reduction (vph) 0 0 0 0 0 26
Lane Group Flow (vph) 0 1211 1500 0 496 320
Turn Type Perm
Protected Phases 2 6 4
Permitted Phases 4
Actuated Green, G (s) 61.6 61.6 37.5 37.5
Effective Green, g (s) 61.6 61.6 37.5 37.5
Actuated g/C Ratio 0.56 0.56 0.34 0.34
Clearance Time (s) 5.6 5.6 5.3 5.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1925 1925 586 923
v/s Ratio Prot 0.35 c0.44 c0.29
v/s Ratio Perm 0.12
v/c Ratio 0.63 0.78 0.85 0.35
Uniform Delay, d1 16.4 18.9 33.6 27.1
Progression Factor 0.86 1.01 1.00 1.00
Incremental Delay, d2 1.4 2.3 11.5 0.4
Delay (s) 15.6 21.3 45.1 27.5
Level of Service B C D C
Approach Delay (s) 15.6 21.3 37.9
Approach LOS B C D

Intersection Summary
HCM Average Control Delay 23.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 104.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 26: Pelham Road & I-85 NB off ramp

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 557 0 0 621 1329 732
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.0 5.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3438 3438 3335 1538
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3438 3438 3335 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 619 0 0 690 1477 813
RTOR Reduction (vph) 0 0 0 0 0 21
Lane Group Flow (vph) 619 0 0 690 1477 792
Turn Type Perm
Protected Phases 2 6 8
Permitted Phases 8
Actuated Green, G (s) 31.8 31.8 67.4 67.4
Effective Green, g (s) 31.8 31.8 67.4 67.4
Actuated g/C Ratio 0.29 0.29 0.61 0.61
Clearance Time (s) 5.8 5.8 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 994 994 2043 942
v/s Ratio Prot 0.18 c0.20 0.44
v/s Ratio Perm c0.52
v/c Ratio 0.62 0.69 0.72 0.84
Uniform Delay, d1 33.9 34.8 14.8 17.0
Progression Factor 0.70 0.84 1.00 1.00
Incremental Delay, d2 2.2 3.2 1.4 7.3
Delay (s) 26.1 32.5 16.2 24.3
Level of Service C C B C
Approach Delay (s) 26.1 32.5 19.1
Approach LOS C C B

Intersection Summary
HCM Average Control Delay 22.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.8
Intersection Capacity Utilization 135.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 27: Pelham Road & Boland Court

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 56 855 378 310 1157 20 220 17 294 27 13 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.7 6.7 6.7 6.7 6.3 6.3 6.3
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.95 1.00 1.00 1.00 0.85 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 0.98
Satd. Flow (prot) 1719 3280 1719 3429 1729 1538 1672
Flt Permitted 0.21 1.00 0.08 1.00 0.73 1.00 0.70
Satd. Flow (perm) 381 3280 136 3429 1316 1538 1189
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 62 950 420 344 1286 22 244 19 327 30 14 33
RTOR Reduction (vph) 0 45 0 0 1 0 0 0 253 0 25 0
Lane Group Flow (vph) 62 1325 0 344 1307 0 0 263 74 0 52 0
Turn Type Perm pm+pt Perm Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 46.6 46.6 72.1 72.1 24.9 24.9 24.9
Effective Green, g (s) 46.6 46.6 72.1 72.1 24.9 24.9 24.9
Actuated g/C Ratio 0.42 0.42 0.66 0.66 0.23 0.23 0.23
Clearance Time (s) 6.7 6.7 6.7 6.7 6.3 6.3 6.3
Vehicle Extension (s) 4.9 4.9 4.3 4.9 4.3 4.3 4.3
Lane Grp Cap (vph) 161 1390 360 2248 298 348 269
v/s Ratio Prot 0.40 c0.16 0.38
v/s Ratio Perm 0.16 c0.46 c0.20 0.05 0.04
v/c Ratio 0.39 0.95 0.96 0.58 0.88 0.21 0.19
Uniform Delay, d1 21.8 30.6 35.1 10.5 41.1 34.6 34.4
Progression Factor 0.73 0.67 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.5 11.3 36.0 1.1 25.8 0.5 0.6
Delay (s) 20.5 31.9 71.1 11.7 66.9 35.1 35.0
Level of Service C C E B E D C
Approach Delay (s) 31.4 24.0 49.3 35.0
Approach LOS C C D C

Intersection Summary
HCM Average Control Delay 31.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 89.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 28: Forsythia Dr & E Butler Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 12 0 4 34 0 99 7 674 17 79 991 17
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.90 1.00 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 1538 1607 1719 3425 1719 3429
Flt Permitted 0.53 1.00 0.91 0.24 1.00 0.36 1.00
Satd. Flow (perm) 965 1538 1478 429 3425 649 3429
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 13 0 4 38 0 110 8 749 19 88 1101 19
RTOR Reduction (vph) 0 0 4 0 98 0 0 1 0 0 1 0
Lane Group Flow (vph) 0 13 0 0 50 0 8 767 0 88 1119 0
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 9.9 9.9 9.9 68.1 68.1 68.1 68.1
Effective Green, g (s) 9.9 9.9 9.9 68.1 68.1 68.1 68.1
Actuated g/C Ratio 0.11 0.11 0.11 0.76 0.76 0.76 0.76
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 106 169 163 325 2592 491 2595
v/s Ratio Prot 0.22 c0.33
v/s Ratio Perm 0.01 0.00 c0.03 0.02 0.14
v/c Ratio 0.12 0.00 0.31 0.02 0.30 0.18 0.43
Uniform Delay, d1 36.1 35.7 36.9 2.7 3.4 3.1 4.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.38 0.41
Incremental Delay, d2 0.8 0.0 1.7 0.1 0.3 0.7 0.5
Delay (s) 37.0 35.7 38.6 2.9 3.7 1.9 2.1
Level of Service D D D A A A A
Approach Delay (s) 36.7 38.6 3.7 2.0
Approach LOS D D A A

Intersection Summary
HCM Average Control Delay 5.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 30: E Butler Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 0 730 75 388 663 0 412 0 419 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3390 1719 3438 1719 1538
Flt Permitted 1.00 0.12 1.00 0.95 1.00
Satd. Flow (perm) 3390 226 3438 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 811 83 431 737 0 458 0 466 0 0 0
RTOR Reduction (vph) 0 9 0 0 0 0 0 0 141 0 0 0
Lane Group Flow (vph) 0 885 0 431 737 0 0 458 325 0 0 0
Turn Type pm+pt Perm Perm
Protected Phases 1 6 4
Permitted Phases 2 6 4 4
Actuated Green, G (s) 26.0 51.6 51.6 26.4 26.4
Effective Green, g (s) 26.0 51.6 51.6 26.4 26.4
Actuated g/C Ratio 0.29 0.57 0.57 0.29 0.29
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 979 455 1971 504 451
v/s Ratio Prot c0.21 0.21
v/s Ratio Perm 0.26 c0.34 0.27 0.21
v/c Ratio 0.90 0.95 0.37 0.91 0.72
Uniform Delay, d1 30.8 24.8 10.4 30.6 28.5
Progression Factor 0.89 0.50 0.78 1.00 1.00
Incremental Delay, d2 13.0 25.4 0.4 20.6 6.2
Delay (s) 40.5 37.9 8.5 51.3 34.7
Level of Service D D A D C
Approach Delay (s) 40.5 19.3 42.9 0.0
Approach LOS D B D A

Intersection Summary
HCM Average Control Delay 33.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 31: I-385 NB Ramps & E Butler Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR NBL NBT NBR SBL SBT SBR NWL2 NWL NWR
Lane Configurations
Volume (vph) 0 0 268 874 0 0 1009 756 42 0 220
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3438 3438 1538 1719 1538
Flt Permitted 0.16 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 281 3438 3438 1538 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 0 298 971 0 0 1121 840 47 0 244
RTOR Reduction (vph) 0 0 0 0 0 0 0 317 0 0 149
Lane Group Flow (vph) 0 0 298 971 0 0 1121 523 47 0 95
Turn Type pm+pt custom custom custom
Protected Phases 5 2 8
Permitted Phases 2 6 6 8
Actuated Green, G (s) 66.6 66.6 47.4 47.4 11.4 11.4
Effective Green, g (s) 66.6 66.6 47.4 47.4 11.4 11.4
Actuated g/C Ratio 0.74 0.74 0.53 0.53 0.13 0.13
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 419 2544 1811 810 218 195
v/s Ratio Prot c0.10 0.28 c0.06
v/s Ratio Perm c0.42 0.33 0.34 0.03
v/c Ratio 0.71 0.38 0.62 0.65 0.22 0.49
Uniform Delay, d1 11.4 4.2 15.0 15.3 35.3 36.6
Progression Factor 0.57 0.39 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 0.2 1.6 4.0 0.8 3.0
Delay (s) 9.1 1.8 16.6 19.2 36.1 39.6
Level of Service A A B B D D
Approach Delay (s) 0.0 3.6 17.7 39.0
Approach LOS A A B D

Intersection Summary
HCM Average Control Delay 14.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 34: Frontage Road & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 25 12 366 592 50 54 174 1224 189 13 950 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 1546 1633 1649 1538 1719 3438 1538 1719 3425
Flt Permitted 0.95 1.00 0.95 0.96 1.00 0.10 1.00 1.00 0.11 1.00
Satd. Flow (perm) 1719 1546 1633 1649 1538 172 3438 1538 201 3425
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 28 13 407 658 56 60 193 1360 210 14 1056 28
RTOR Reduction (vph) 0 130 0 0 0 20 0 0 106 0 2 0
Lane Group Flow (vph) 28 290 0 355 359 40 193 1360 104 14 1082 0
Turn Type Split Split Perm pm+pt Perm Perm
Protected Phases 4 4 8 8 5 2 6
Permitted Phases 8 2 2 6
Actuated Green, G (s) 18.0 18.0 23.0 23.0 23.0 51.0 51.0 51.0 36.0 36.0
Effective Green, g (s) 18.0 18.0 23.0 23.0 23.0 51.0 51.0 51.0 36.0 36.0
Actuated g/C Ratio 0.16 0.16 0.21 0.21 0.21 0.46 0.46 0.46 0.33 0.33
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.9 4.9 4.9 4.9 4.9 4.3 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 281 253 341 345 322 206 1594 713 66 1121
v/s Ratio Prot 0.02 c0.19 0.22 c0.22 0.08 c0.40 0.32
v/s Ratio Perm 0.03 c0.36 0.07 0.07
v/c Ratio 0.10 1.14 1.04 1.04 0.12 0.94 0.85 0.15 0.21 0.97
Uniform Delay, d1 39.1 46.0 43.5 43.5 35.3 27.3 26.2 17.0 26.7 36.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.78 0.93 1.01 1.00 1.00
Incremental Delay, d2 0.3 101.2 59.8 59.4 0.4 39.7 4.9 0.3 7.2 19.7
Delay (s) 39.4 147.2 103.3 102.9 35.7 61.0 29.3 17.5 33.9 56.1
Level of Service D F F F D E C B C E
Approach Delay (s) 140.4 97.9 31.3 55.8
Approach LOS F F C E

Intersection Summary
HCM Average Control Delay 62.5 HCM Level of Service E
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 115.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 35: I-385 NB Ramps & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 426 0 470 333 1117 0 0 1416 492
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.88 0.97 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1633 1633 2707 3335 3438 3438 1538
Flt Permitted 0.95 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1633 1633 2707 3335 3438 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 473 0 522 370 1241 0 0 1573 547
RTOR Reduction (vph) 0 0 0 0 0 156 0 0 0 0 0 234
Lane Group Flow (vph) 0 0 0 236 237 366 370 1241 0 0 1573 313
Turn Type Perm Perm Prot Perm
Protected Phases 8 5 2 6
Permitted Phases 8 8 6
Actuated Green, G (s) 19.4 19.4 19.4 14.7 78.6 57.9 57.9
Effective Green, g (s) 19.4 19.4 19.4 14.7 78.6 57.9 57.9
Actuated g/C Ratio 0.18 0.18 0.18 0.13 0.71 0.53 0.53
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.9 4.9 4.9 4.3 4.9 4.9 4.9
Lane Grp Cap (vph) 288 288 477 446 2457 1810 810
v/s Ratio Prot c0.11 0.36 c0.46
v/s Ratio Perm 0.14 0.15 0.14 0.20
v/c Ratio 0.82 0.82 0.77 0.83 0.51 0.87 0.39
Uniform Delay, d1 43.6 43.6 43.2 46.4 7.0 22.7 15.5
Progression Factor 1.00 1.00 1.00 1.18 0.52 0.69 1.10
Incremental Delay, d2 18.3 18.8 8.5 5.6 0.3 0.6 0.1
Delay (s) 61.9 62.4 51.6 60.3 3.9 16.2 17.2
Level of Service E E D E A B B
Approach Delay (s) 0.0 56.6 16.9 16.5
Approach LOS A E B B

Intersection Summary
HCM Average Control Delay 25.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 112.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 36: Roper Mountain Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 0 1010 663 1133 709 0 440 0 331 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.4 6.4 5.8 6.4 6.1 6.1 6.1
Lane Util. Factor 0.91 1.00 1.00 0.95 0.95 0.95 0.88
Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00
Satd. Flow (prot) 4940 1538 1719 3438 1633 1633 2707
Flt Permitted 1.00 1.00 0.15 1.00 0.95 0.95 1.00
Satd. Flow (perm) 4940 1538 275 3438 1633 1633 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1122 737 1259 788 0 489 0 368 0 0 0
RTOR Reduction (vph) 0 0 172 0 0 0 0 0 328 0 0 0
Lane Group Flow (vph) 0 1122 565 1259 788 0 244 245 40 0 0 0
Turn Type Perm pm+pt Perm Perm
Protected Phases 2 1 6 4
Permitted Phases 2 6 4 4
Actuated Green, G (s) 35.6 35.6 86.2 85.6 11.9 11.9 11.9
Effective Green, g (s) 35.6 35.6 86.2 85.6 11.9 11.9 11.9
Actuated g/C Ratio 0.32 0.32 0.78 0.78 0.11 0.11 0.11
Clearance Time (s) 6.4 6.4 5.8 6.4 6.1 6.1 6.1
Vehicle Extension (s) 4.9 4.9 4.3 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 1599 498 796 2675 177 177 293
v/s Ratio Prot 0.23 c0.64 0.23
v/s Ratio Perm 0.37 c0.60 0.15 0.15 0.01
v/c Ratio 0.70 1.13 1.58 0.29 1.38 1.38 0.14
Uniform Delay, d1 32.6 37.2 22.2 3.5 49.0 49.0 44.4
Progression Factor 0.58 0.37 0.67 0.83 1.00 1.00 1.00
Incremental Delay, d2 1.7 75.6 264.7 0.1 201.6 203.9 0.4
Delay (s) 20.6 89.3 279.5 3.1 250.7 253.0 44.8
Level of Service C F F A F F D
Approach Delay (s) 47.8 173.1 162.9 0.0
Approach LOS D F F A

Intersection Summary
HCM Average Control Delay 122.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.52
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.9
Intersection Capacity Utilization 112.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 37: Roper Mountain Road & Congaree Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 104 1041 1 6 659 375 625 1 322 4 1 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 6.4 6.4 6.4 6.1 6.1 6.1 6.1
Lane Util. Factor 1.00 0.91 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 0.96 1.00
Satd. Flow (prot) 1719 4939 3436 1538 1719 1539 1740 1538
Flt Permitted 0.18 1.00 0.94 1.00 0.75 1.00 0.86 1.00
Satd. Flow (perm) 323 4939 3225 1538 1365 1539 1554 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 116 1157 1 7 732 417 694 1 358 4 1 8
RTOR Reduction (vph) 0 0 0 0 0 290 0 82 0 0 0 4
Lane Group Flow (vph) 116 1158 0 0 739 127 694 277 0 0 5 4
Turn Type pm+pt Perm Perm Perm Perm Perm
Protected Phases 5 2 6 4 8
Permitted Phases 2 6 6 4 8 8
Actuated Green, G (s) 43.6 43.6 33.6 33.6 53.9 53.9 53.9 53.9
Effective Green, g (s) 43.6 43.6 33.6 33.6 53.9 53.9 53.9 53.9
Actuated g/C Ratio 0.40 0.40 0.31 0.31 0.49 0.49 0.49 0.49
Clearance Time (s) 5.8 6.4 6.4 6.4 6.1 6.1 6.1 6.1
Vehicle Extension (s) 4.3 4.9 4.9 4.9 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 181 1958 985 470 669 754 761 754
v/s Ratio Prot 0.02 c0.23 0.18
v/s Ratio Perm 0.23 c0.23 0.08 c0.51 0.00 0.00
v/c Ratio 0.64 0.59 0.75 0.27 1.04 0.37 0.01 0.01
Uniform Delay, d1 25.7 26.2 34.4 28.9 28.1 17.5 14.4 14.3
Progression Factor 1.00 1.00 1.18 2.71 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.9 1.3 4.9 1.3 44.8 0.6 0.0 0.0
Delay (s) 34.6 27.5 45.5 79.6 72.9 18.1 14.4 14.3
Level of Service C C D E E B B B
Approach Delay (s) 28.1 57.8 54.2 14.4
Approach LOS C E D B

Intersection Summary
HCM Average Control Delay 45.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 18.9
Intersection Capacity Utilization 107.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 No-Build PM 21: Frontage Rd & US 276

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL WBR SEL SET NWT NWR
Lane Configurations
Volume (veh/h) 53 119 37 2967 1654 53
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 59 132 41 3297 1838 59
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1010
pX, platoon unblocked 0.70 0.70 0.70
vC, conflicting volume 3598 948 1897
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 3860 50 1413
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 81 87
cM capacity (veh/h) 1 694 322

Direction, Lane # WB 1 SE 1 SE 2 SE 3 NW 1 NW 2
Volume Total 191 41 1648 1648 1225 671
Volume Left 59 41 0 0 0 0
Volume Right 132 0 0 0 0 59
cSH 5 322 1700 1700 1700 1700
Volume to Capacity 40.32 0.13 0.97 0.97 0.72 0.39
Queue Length 95th (ft) Err 11 0 0 0 0
Control Delay (s) Err 17.8 0.0 0.0 0.0 0.0
Lane LOS F C
Approach Delay (s) Err 0.2 0.0
Approach LOS F

Intersection Summary
Average Delay 352.3
Intersection Capacity Utilization 98.9% ICU Level of Service F
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2015 No-Build PM 22: US 276 & St Josephs Dr

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement SET SER NWL NWT NEL NER
Lane Configurations
Volume (veh/h) 1710 410 87 1340 367 266
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 1900 456 97 1489 408 296
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 862
pX, platoon unblocked 0.68
vC, conflicting volume 2356 3066 1178
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2356 3096 1178
tC, single (s) 4.2 6.9 7.0
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 51 0 0
cM capacity (veh/h) 196 3 179

Direction, Lane # SE 1 SE 2 NW 1 NW 2 NE 1
Volume Total 1267 1089 593 993 703
Volume Left 0 0 97 0 408
Volume Right 0 456 0 0 296
cSH 1700 1700 196 1700 5
Volume to Capacity 0.75 0.64 0.49 0.58 139.54
Queue Length 95th (ft) 0 0 61 0 Err
Control Delay (s) 0.0 0.0 29.9 0.0 Err
Lane LOS D F
Approach Delay (s) 0.0 11.2 Err
Approach LOS F

Intersection Summary
Average Delay 1518.0
Intersection Capacity Utilization 145.8% ICU Level of Service H
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2015 No-Build PM 29: Rothwell Dr & E Butler Road

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 21 6 1 784 1081 1
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 23 7 1 871 1201 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 1175 377
pX, platoon unblocked 0.89 0.89 0.89
vC, conflicting volume 1639 601 1202
vC1, stage 1 conf vol 1202
vC2, stage 2 conf vol 438
vCu, unblocked vol 1400 293 971
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s) 5.9
tF (s) 3.5 3.3 2.2
p0 queue free % 91 99 100
cM capacity (veh/h) 265 616 609

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 30 1 436 436 801 401
Volume Left 23 1 0 0 0 0
Volume Right 7 0 0 0 0 1
cSH 341 609 1700 1700 1700 1700
Volume to Capacity 0.09 0.00 0.26 0.26 0.47 0.24
Queue Length 95th (ft) 7 0 0 0 0 0
Control Delay (s) 17.9 10.9 0.0 0.0 0.0 0.0
Lane LOS C B
Approach Delay (s) 17.9 0.0 0.0
Approach LOS C

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 39.9% ICU Level of Service A
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2015 No-Build PM 32: New Commerce Ct & E Butler Road

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 57 65 1090 4 57 1708
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 63 72 1211 4 63 1898
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 369
pX, platoon unblocked 0.90 0.90 0.90
vC, conflicting volume 2289 608 1216
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2211 344 1019
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 88 89
cM capacity (veh/h) 29 579 594

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2 SB 3
Volume Total 136 807 408 63 949 949
Volume Left 63 0 0 63 0 0
Volume Right 72 0 4 0 0 0
cSH 59 1700 1700 594 1700 1700
Volume to Capacity 2.31 0.47 0.24 0.11 0.56 0.56
Queue Length 95th (ft) 335 0 0 9 0 0
Control Delay (s) 749.1 0.0 0.0 11.8 0.0 0.0
Lane LOS F B
Approach Delay (s) 749.1 0.0 0.4
Approach LOS F

Intersection Summary
Average Delay 30.9
Intersection Capacity Utilization 61.0% ICU Level of Service B
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2015 No-Build PM 33: E Butler Road & Brookfield Pkwy

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (veh/h) 17 1134 4 1 1557 10 2 0 190 18 0 4
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 19 1260 4 1 1730 11 2 0 211 20 0 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 939
pX, platoon unblocked 0.95 0.95 0.95 0.95 0.95 0.95
vC, conflicting volume 1741 1264 2410 3040 871 2378 3043 632
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1741 1170 2378 3042 871 2344 3046 503
tC, single (s) 4.2 4.2 7.6 6.6 7.0 7.6 6.6 7.0
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 95 100 86 100 27 0 100 99
cM capacity (veh/h) 344 546 16 11 289 4 11 480

Direction, Lane # NB 1 NB 2 NB 3 SB 1 SB 2 SE 1 SE 2 NW 1 NW 2
Volume Total 19 840 424 866 876 2 211 20 4
Volume Left 19 0 0 1 0 2 0 20 0
Volume Right 0 0 4 0 11 0 211 0 4
cSH 344 1700 1700 546 1700 16 289 4 480
Volume to Capacity 0.05 0.49 0.25 0.00 0.52 0.14 0.73 4.45 0.01
Queue Length 95th (ft) 4 0 0 0 0 10 132 Err 1
Control Delay (s) 16.1 0.0 0.0 0.1 0.0 270.6 45.2 Err 12.6
Lane LOS C A F E F B
Approach Delay (s) 0.2 0.0 47.5 8183.3
Approach LOS E F

Intersection Summary
Average Delay 64.5
Intersection Capacity Utilization 68.5% ICU Level of Service C
Analysis Period (min) 15



CAPACITY ANALYSIS (SYNCHRO) 
2035 NO‐BUILD CONDITIONS 



I-85/I-385 Interchange Improvements
2035 No-Build AM 1: Woodruff Road & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 192 614 339 348 362 59 420 1317 261 263 1386 149
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3255 1719 3438 1538 1719 3438 1538 3335 3438 1538
Flt Permitted 0.31 1.00 0.16 1.00 1.00 0.11 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 552 3255 285 3438 1538 197 3438 1538 3335 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 213 682 377 387 402 66 467 1463 290 292 1540 166
RTOR Reduction (vph) 0 30 0 0 0 54 0 0 74 0 0 53
Lane Group Flow (vph) 213 1029 0 387 402 12 467 1463 216 292 1540 113
Turn Type pm+pt pm+pt Perm Perm Perm Prot Perm
Protected Phases 7 4 3 8 2 1 6
Permitted Phases 4 8 8 2 2 6
Actuated Green, G (s) 40.6 25.0 41.4 25.4 25.4 80.0 80.0 80.0 8.0 93.0 93.0
Effective Green, g (s) 40.6 25.0 41.4 25.4 25.4 80.0 80.0 80.0 8.0 93.0 93.0
Actuated g/C Ratio 0.27 0.17 0.28 0.17 0.17 0.53 0.53 0.53 0.05 0.62 0.62
Clearance Time (s) 4.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0
Vehicle Extension (s) 4.3 5.5 4.3 5.5 5.5 4.9 4.9 4.9 4.3 4.9 4.9
Lane Grp Cap (vph) 271 543 232 582 260 105 1834 820 178 2132 954
v/s Ratio Prot 0.08 c0.32 c0.18 0.12 0.43 c0.09 0.45
v/s Ratio Perm 0.13 0.28 0.01 c2.37 0.14 0.07
v/c Ratio 0.79 1.90 1.67 0.69 0.05 4.45 0.80 0.26 1.64 0.72 0.12
Uniform Delay, d1 46.0 62.5 48.2 58.6 52.2 35.0 28.4 19.0 71.0 19.6 11.7
Progression Factor 1.00 1.00 1.02 0.74 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.1 409.7 317.2 4.4 0.2 1573.2 3.7 0.8 312.1 2.2 0.3
Delay (s) 61.1 472.2 366.5 47.9 51.3 1608.2 32.1 19.8 383.1 21.8 11.9
Level of Service E F F D D F C B F C B
Approach Delay (s) 403.3 192.4 362.1 73.8
Approach LOS F F F E

Intersection Summary
HCM Average Control Delay 256.7 HCM Level of Service F
HCM Volume to Capacity ratio 3.43
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 21.0
Intersection Capacity Utilization 127.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 2: Woodruff Road & Costco Driveway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 29 1186 40 90 888 46 40 2 86 12 2 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3421 1719 3438 1538 1719 1544 1719 1810 1538
Flt Permitted 0.21 1.00 0.20 1.00 1.00 0.76 1.00 0.69 1.00 1.00
Satd. Flow (perm) 385 3421 361 3438 1538 1369 1544 1255 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 32 1318 44 100 987 51 44 2 96 13 2 20
RTOR Reduction (vph) 0 3 0 0 0 22 0 86 0 0 0 17
Lane Group Flow (vph) 32 1359 0 100 987 29 44 12 0 13 2 3
Turn Type pm+pt Perm Perm Perm Perm pm+ov
Protected Phases 5 2 6 8 4 5
Permitted Phases 2 6 6 8 4 4
Actuated Green, G (s) 54.0 54.0 42.7 42.7 42.7 8.0 8.0 8.0 8.0 12.8
Effective Green, g (s) 54.0 54.0 42.7 42.7 42.7 8.0 8.0 8.0 8.0 12.8
Actuated g/C Ratio 0.72 0.72 0.57 0.57 0.57 0.11 0.11 0.11 0.11 0.17
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Vehicle Extension (s) 4.3 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 4.3
Lane Grp Cap (vph) 363 2463 206 1957 876 146 165 134 193 396
v/s Ratio Prot 0.01 c0.40 0.29 0.01 0.00 0.00
v/s Ratio Perm 0.06 0.28 0.02 c0.03 0.01 0.00
v/c Ratio 0.09 0.55 0.49 0.50 0.03 0.30 0.07 0.10 0.01 0.01
Uniform Delay, d1 4.2 4.9 9.6 9.8 7.1 30.9 30.2 30.2 30.0 25.8
Progression Factor 0.37 0.75 0.50 0.45 0.70 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.1 6.8 0.8 0.1 2.8 0.5 0.8 0.1 0.0
Delay (s) 1.6 3.7 11.6 5.2 5.0 33.8 30.6 31.0 30.0 25.8
Level of Service A A B A A C C C C C
Approach Delay (s) 3.7 5.8 31.6 28.0
Approach LOS A A C C

Intersection Summary
HCM Average Control Delay 6.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 84.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 3: Green Heron Road & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 6 2 42 2 2 10 14 909 73 87 1267 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 6.3 6.3 6.3 6.3 6.3
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 0.89 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.99 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1595 1765 1538 1719 3400 1719 3438 1538
Flt Permitted 0.96 0.85 1.00 0.17 1.00 0.25 1.00 1.00
Satd. Flow (perm) 1539 1544 1538 303 3400 453 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 7 2 47 2 2 11 16 1010 81 97 1408 7
RTOR Reduction (vph) 0 42 0 0 0 10 0 8 0 0 0 2
Lane Group Flow (vph) 0 14 0 0 4 1 16 1083 0 97 1408 5
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 8 4 2 6
Permitted Phases 8 4 4 2 6 6
Actuated Green, G (s) 7.4 7.4 7.4 56.3 56.3 56.3 56.3 56.3
Effective Green, g (s) 7.4 7.4 7.4 56.3 56.3 56.3 56.3 56.3
Actuated g/C Ratio 0.10 0.10 0.10 0.75 0.75 0.75 0.75 0.75
Clearance Time (s) 5.0 5.0 5.0 6.3 6.3 6.3 6.3 6.3
Vehicle Extension (s) 4.3 4.3 4.3 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 152 152 152 227 2552 340 2581 1155
v/s Ratio Prot 0.32 c0.41
v/s Ratio Perm c0.01 0.00 0.00 0.05 0.21 0.00
v/c Ratio 0.09 0.03 0.01 0.07 0.42 0.29 0.55 0.00
Uniform Delay, d1 30.7 30.5 30.5 2.5 3.4 3.0 3.9 2.3
Progression Factor 1.00 1.00 1.00 0.38 0.59 0.79 0.85 0.97
Incremental Delay, d2 0.4 0.1 0.0 0.5 0.4 1.7 0.7 0.0
Delay (s) 31.1 30.7 30.5 1.4 2.5 4.1 4.0 2.3
Level of Service C C C A A A A A
Approach Delay (s) 31.1 30.6 2.5 4.0
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 4.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 83.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 4: Woodruff Industrial Lane & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 55 7 93 33 7 4 19 811 123 250 1301 56
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.86 1.00 0.95 1.00 0.98 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 1558 1719 1719 1719 3370 1719 3417
Flt Permitted 0.69 1.00 0.51 1.00 0.14 1.00 0.21 1.00
Satd. Flow (perm) 1249 1558 921 1719 261 3370 381 3417
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 61 8 103 37 8 4 21 901 137 278 1446 62
RTOR Reduction (vph) 0 96 0 0 4 0 0 6 0 0 2 0
Lane Group Flow (vph) 61 15 0 37 8 0 21 1032 0 278 1506 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 3 8 7 4 5 2 1 6
Permitted Phases 8 4 2 6
Actuated Green, G (s) 15.7 10.1 14.1 9.3 98.8 94.9 117.1 107.2
Effective Green, g (s) 15.7 10.1 14.1 9.3 98.8 94.9 117.1 107.2
Actuated g/C Ratio 0.10 0.07 0.09 0.06 0.66 0.63 0.78 0.71
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 5.5 4.3 5.5
Lane Grp Cap (vph) 148 105 112 107 210 2132 442 2442
v/s Ratio Prot c0.02 0.01 0.01 0.00 0.00 0.31 c0.07 c0.44
v/s Ratio Perm c0.03 0.02 0.06 c0.42
v/c Ratio 0.41 0.14 0.33 0.08 0.10 0.48 0.63 0.62
Uniform Delay, d1 62.3 65.9 62.9 66.3 9.7 14.6 8.6 10.9
Progression Factor 1.00 1.00 1.00 1.00 0.54 0.46 0.98 0.90
Incremental Delay, d2 2.9 1.0 2.7 0.5 0.3 0.7 2.8 1.0
Delay (s) 65.3 66.9 65.7 66.8 5.5 7.4 11.3 10.8
Level of Service E E E E A A B B
Approach Delay (s) 66.3 65.9 7.4 10.9
Approach LOS E E A B

Intersection Summary
HCM Average Control Delay 13.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 67.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 5: I-85 SB Ramps & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 0 0 0 570 0 346 0 813 124 712 1261 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 6.3 6.3 6.5 6.1
Lane Util. Factor 0.97 0.88 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3335 2707 3438 1538 1719 3438
Flt Permitted 0.95 1.00 1.00 1.00 0.08 1.00
Satd. Flow (perm) 3335 2707 3438 1538 150 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 633 0 384 0 903 138 791 1401 0
RTOR Reduction (vph) 0 0 0 0 0 126 0 0 77 0 0 0
Lane Group Flow (vph) 0 0 0 633 0 258 0 903 61 791 1401 0
Turn Type custom custom Perm pm+pt
Protected Phases 2 1 6
Permitted Phases 4 4 2 6
Actuated Green, G (s) 28.0 28.0 41.7 41.7 110.9 110.9
Effective Green, g (s) 28.0 28.0 41.7 41.7 110.9 110.9
Actuated g/C Ratio 0.19 0.19 0.28 0.28 0.74 0.74
Clearance Time (s) 5.0 5.0 6.3 6.3 6.5 6.1
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 623 505 956 428 765 2542
v/s Ratio Prot 0.26 c0.43 0.41
v/s Ratio Perm c0.19 0.10 0.04 c0.33
v/c Ratio 1.02 0.51 0.94 0.14 1.03 0.55
Uniform Delay, d1 61.0 54.8 53.0 40.7 39.0 8.6
Progression Factor 1.00 1.00 0.47 0.26 0.87 0.82
Incremental Delay, d2 40.1 1.3 17.1 0.6 36.1 0.6
Delay (s) 101.1 56.2 42.0 11.4 70.2 7.7
Level of Service F E D B E A
Approach Delay (s) 0.0 84.2 37.9 30.2
Approach LOS A F D C

Intersection Summary
HCM Average Control Delay 45.0 HCM Level of Service D
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.5
Intersection Capacity Utilization 94.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 6: I-85 NB Ramps & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBR SET SER NWL NWT
Lane Configurations
Volume (vph) 489 816 1128 255 0 1484
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 6.5 6.5 6.5
Lane Util. Factor 0.97 0.88 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3335 2707 3438 1538 3438
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3335 2707 3438 1538 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 543 907 1253 283 0 1649
RTOR Reduction (vph) 0 264 0 107 0 0
Lane Group Flow (vph) 543 643 1253 176 0 1649
Turn Type Prot Perm
Protected Phases 3 3 2 2 4
Permitted Phases 2
Actuated Green, G (s) 26.4 26.4 93.5 93.5 111.5
Effective Green, g (s) 26.4 26.4 93.5 93.5 104.5
Actuated g/C Ratio 0.18 0.18 0.62 0.62 0.70
Clearance Time (s) 5.6 5.6 6.5 6.5
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 587 476 2143 959 2395
v/s Ratio Prot 0.16 c0.24 0.36 c0.48
v/s Ratio Perm 0.11
v/c Ratio 0.93 1.35 0.58 0.18 0.69
Uniform Delay, d1 60.8 61.8 16.7 12.0 13.3
Progression Factor 1.00 1.00 0.28 0.38 1.07
Incremental Delay, d2 21.0 171.6 0.3 0.1 0.4
Delay (s) 81.8 233.4 5.0 4.7 14.7
Level of Service F F A A B
Approach Delay (s) 176.6 5.0 14.7
Approach LOS F A B

Intersection Summary
HCM Average Control Delay 62.1 HCM Level of Service E
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.6
Intersection Capacity Utilization 69.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 7: Carolina Point Pkwy & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR SET SER NWL NWT
Lane Configurations
Volume (vph) 176 139 1683 261 196 2279
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 6.5 6.5 6.5 6.5
Lane Util. Factor 0.97 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3335 1538 3438 1538 1719 3438
Flt Permitted 0.95 1.00 1.00 1.00 0.10 1.00
Satd. Flow (perm) 3335 1538 3438 1538 177 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 196 154 1870 290 218 2532
RTOR Reduction (vph) 0 51 0 46 0 0
Lane Group Flow (vph) 196 103 1870 244 218 2532
Turn Type Perm Perm Perm
Protected Phases 4 2 3 6 2 3 6
Permitted Phases 4 4 2 3 6 2 3 6
Actuated Green, G (s) 11.0 11.0 126.4 126.4 126.4 126.4
Effective Green, g (s) 11.0 11.0 126.4 126.4 126.4 126.4
Actuated g/C Ratio 0.07 0.07 0.84 0.84 0.84 0.84
Clearance Time (s) 7.0 7.0
Vehicle Extension (s) 4.3 4.3
Lane Grp Cap (vph) 245 113 2897 1296 149 2897
v/s Ratio Prot 0.06 0.54 0.74
v/s Ratio Perm c0.07 0.16 c1.23
v/c Ratio 0.80 0.91 0.65 0.19 1.46 0.87
Uniform Delay, d1 68.4 69.0 4.1 2.2 11.8 7.0
Progression Factor 1.00 1.00 0.57 1.26 0.91 0.54
Incremental Delay, d2 18.2 58.7 0.3 0.1 211.8 0.3
Delay (s) 86.6 127.8 2.6 2.8 222.5 4.1
Level of Service F F A A F A
Approach Delay (s) 104.7 2.6 21.4
Approach LOS F A C

Intersection Summary
HCM Average Control Delay 19.3 HCM Level of Service B
HCM Volume to Capacity ratio 1.43
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 79.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 8: Woodruff Road & Market Point Drive

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 258 1417 147 34 2178 86 100 2 48 39 2 197
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 5.8 6.1 6.1 6.1 5.8 5.8 6.1 5.8 5.8 5.8
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 1719 3438 1538 1719 1810 1538 3335 3438 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 1719 3438 1538 1719 1810 1538 3335 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 287 1574 163 38 2420 96 111 2 53 43 2 219
RTOR Reduction (vph) 0 0 43 0 0 20 0 0 46 0 0 123
Lane Group Flow (vph) 287 1574 120 38 2420 76 111 2 7 43 2 96
Turn Type Prot pm+ov Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 3 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 11.9 99.8 109.0 9.0 96.9 96.9 9.2 12.0 21.0 5.4 8.2 8.2
Effective Green, g (s) 11.9 99.8 109.0 9.0 96.9 96.9 9.2 12.0 21.0 5.4 8.2 8.2
Actuated g/C Ratio 0.08 0.67 0.73 0.06 0.65 0.65 0.06 0.08 0.14 0.04 0.05 0.05
Clearance Time (s) 6.1 6.1 5.8 6.1 6.1 6.1 5.8 5.8 6.1 5.8 5.8 5.8
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 265 2287 1118 103 2221 994 105 145 215 120 188 84
v/s Ratio Prot c0.09 0.46 0.01 0.02 c0.70 c0.06 0.00 c0.00 0.01 0.00
v/s Ratio Perm 0.07 0.05 0.00 c0.06
v/c Ratio 1.08 0.69 0.11 0.37 1.09 0.08 1.06 0.01 0.03 0.36 0.01 1.14
Uniform Delay, d1 69.0 15.5 6.1 67.8 26.5 9.9 70.4 63.6 55.7 70.6 67.1 70.9
Progression Factor 0.96 1.00 2.18 0.75 0.55 0.71 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 71.3 1.3 0.0 1.4 44.0 0.1 104.1 0.1 0.1 2.9 0.0 142.4
Delay (s) 137.8 16.8 13.3 52.0 58.5 7.0 174.5 63.6 55.8 73.5 67.1 213.3
Level of Service F B B D E A F E E E E F
Approach Delay (s) 33.7 56.5 135.3 189.4
Approach LOS C E F F

Intersection Summary
HCM Average Control Delay 56.9 HCM Level of Service E
HCM Volume to Capacity ratio 1.14
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 29.9
Intersection Capacity Utilization 94.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 9: Woodruff Road & Garlington Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 314 1024 166 147 1539 661 360 346 94 199 160 399
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 6.1 6.1 5.2 6.1 6.1 5.2 5.2 5.2 5.2 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.97 1.00 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 1719 3438 1538 3335 1752 3335 1810 1538
Flt Permitted 0.95 1.00 1.00 0.14 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 249 3438 1538 3335 1752 3335 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 349 1138 184 163 1710 734 400 384 104 221 178 443
RTOR Reduction (vph) 0 0 79 0 0 137 0 7 0 0 0 0
Lane Group Flow (vph) 349 1138 105 163 1710 597 400 481 0 221 178 443
Turn Type Prot Perm pm+pt Perm Prot Prot Free
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 6 Free
Actuated Green, G (s) 14.8 71.2 71.2 81.4 68.9 68.9 21.0 35.8 8.8 23.6 150.0
Effective Green, g (s) 14.8 71.2 71.2 81.4 68.9 68.9 21.0 35.8 8.8 23.6 150.0
Actuated g/C Ratio 0.10 0.47 0.47 0.54 0.46 0.46 0.14 0.24 0.06 0.16 1.00
Clearance Time (s) 5.2 6.1 6.1 5.2 6.1 6.1 5.2 5.2 5.2 5.2
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 329 1632 730 258 1579 706 467 418 196 285 1538
v/s Ratio Prot c0.10 0.33 0.05 c0.50 0.12 c0.27 c0.07 0.10
v/s Ratio Perm 0.07 0.29 0.39 c0.29
v/c Ratio 1.06 0.70 0.14 0.63 1.08 0.85 0.86 1.15 1.13 0.62 0.29
Uniform Delay, d1 67.6 30.9 22.2 22.3 40.5 35.9 63.0 57.1 70.6 59.1 0.0
Progression Factor 1.24 0.57 0.33 1.64 0.41 0.11 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 59.7 1.9 0.3 3.0 43.6 6.3 15.1 92.2 102.7 5.1 0.5
Delay (s) 143.8 19.5 7.7 39.6 60.3 10.3 78.1 149.3 173.3 64.2 0.5
Level of Service F B A D E B E F F E A
Approach Delay (s) 44.1 45.0 117.2 59.3
Approach LOS D D F E

Intersection Summary
HCM Average Control Delay 57.4 HCM Level of Service E
HCM Volume to Capacity ratio 1.11
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 21.7
Intersection Capacity Utilization 99.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 10: Woodruff Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1105 212 91 1642 0 0 0 0 1184 0 705
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.6 6.6 6.6 5.7 4.0
Lane Util. Factor 0.95 1.00 0.95 0.97 1.00
Frt 0.98 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3355 1719 3438 3335 1538
Flt Permitted 1.00 0.05 1.00 0.95 1.00
Satd. Flow (perm) 3355 99 3438 3335 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1228 236 101 1824 0 0 0 0 1316 0 783
RTOR Reduction (vph) 0 11 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1453 0 101 1824 0 0 0 0 1316 0 783
Turn Type pm+pt Prot Free
Protected Phases 2 1 6 4
Permitted Phases 6 Free
Actuated Green, G (s) 66.2 79.4 79.4 58.3 150.0
Effective Green, g (s) 66.2 79.4 79.4 58.3 150.0
Actuated g/C Ratio 0.44 0.53 0.53 0.39 1.00
Clearance Time (s) 6.6 6.6 6.6 5.7
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1481 124 1820 1296 1538
v/s Ratio Prot 0.43 0.04 c0.53 c0.39
v/s Ratio Perm 0.39 0.51
v/c Ratio 0.98 0.81 1.00 1.02 0.51
Uniform Delay, d1 41.3 33.5 35.3 45.9 0.0
Progression Factor 0.63 2.02 0.91 1.00 1.00
Incremental Delay, d2 14.0 4.1 6.8 28.9 1.2
Delay (s) 39.8 71.7 39.1 74.8 1.2
Level of Service D E D E A
Approach Delay (s) 39.8 40.8 0.0 47.4
Approach LOS D D A D

Intersection Summary
HCM Average Control Delay 43.0 HCM Level of Service D
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.3
Intersection Capacity Utilization 171.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 11: Woodruff Road & I-385 NB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 861 1428 0 0 989 903 744 0 361 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 6.1 6.1 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3438 3438 1538 1719 1538
Flt Permitted 0.08 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 151 3438 3438 1538 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 957 1587 0 0 1099 1003 827 0 401 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 389 0 0 26 0 0 0
Lane Group Flow (vph) 957 1587 0 0 1099 614 827 0 375 0 0 0
Turn Type pm+pt Perm Prot custom
Protected Phases 5 2 6 8
Permitted Phases 2 6 8
Actuated Green, G (s) 94.9 94.9 41.9 41.9 44.0 44.0
Effective Green, g (s) 94.9 94.9 41.9 41.9 44.0 44.0
Actuated g/C Ratio 0.63 0.63 0.28 0.28 0.29 0.29
Clearance Time (s) 6.1 6.1 6.1 6.1 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 586 2175 960 430 504 451
v/s Ratio Prot c0.51 0.46 0.32 c0.48
v/s Ratio Perm c0.52 0.40 0.24
v/c Ratio 1.63 0.73 1.14 1.43 1.64 0.83
Uniform Delay, d1 44.9 18.8 54.0 54.0 53.0 49.5
Progression Factor 1.17 1.07 0.82 0.76 0.98 0.97
Incremental Delay, d2 286.7 0.5 70.7 197.9 297.2 13.0
Delay (s) 339.2 20.6 115.0 239.2 348.9 61.1
Level of Service F C F F F E
Approach Delay (s) 140.5 174.3 254.9 0.0
Approach LOS F F F A

Intersection Summary
HCM Average Control Delay 176.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.60
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 171.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 12: Woodruff Road & Commercial Drive

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 165 1492 132 31 1683 62 121 7 10 111 29 88
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 5.5 5.5 5.5 5.3 5.4 5.4 5.4
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.91 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 3396 1719 3420 1719 1652 1719 1605
Flt Permitted 0.04 1.00 0.10 1.00 0.34 1.00 0.75 1.00
Satd. Flow (perm) 75 3396 181 3420 611 1652 1348 1605
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 183 1658 147 34 1870 69 134 8 11 123 32 98
RTOR Reduction (vph) 0 4 0 0 2 0 0 9 0 0 74 0
Lane Group Flow (vph) 183 1801 0 34 1937 0 134 10 0 123 56 0
Turn Type pm+pt Perm pm+pt Perm
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 110.5 110.5 91.2 91.2 28.6 28.6 15.5 15.5
Effective Green, g (s) 110.5 110.5 91.2 91.2 28.6 28.6 15.5 15.5
Actuated g/C Ratio 0.74 0.74 0.61 0.61 0.19 0.19 0.10 0.10
Clearance Time (s) 5.3 5.5 5.5 5.5 5.3 5.4 5.4 5.4
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 209 2502 110 2079 174 315 139 166
v/s Ratio Prot c0.08 0.53 c0.57 c0.04 0.01 0.04
v/s Ratio Perm 0.56 0.19 c0.11 0.09
v/c Ratio 0.88 0.72 0.31 0.93 0.77 0.03 0.88 0.34
Uniform Delay, d1 52.3 11.1 14.2 26.6 56.1 49.4 66.4 62.5
Progression Factor 1.46 0.38 0.16 0.25 1.00 1.00 1.00 1.00
Incremental Delay, d2 22.9 1.2 5.0 6.7 20.3 0.1 45.1 1.9
Delay (s) 99.2 5.3 7.2 13.5 76.4 49.5 111.4 64.4
Level of Service F A A B E D F E
Approach Delay (s) 14.0 13.4 73.0 87.3
Approach LOS B B E F

Intersection Summary
HCM Average Control Delay 20.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.1
Intersection Capacity Utilization 85.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 13: Woodruff Road & Smith Hines Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 8 1371 234 177 1667 2 105 2 148 2 2 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.0 6.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.92 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99
Satd. Flow (prot) 1719 3363 1719 3438 1634 1667
Flt Permitted 0.09 1.00 0.10 1.00 0.86 0.90
Satd. Flow (perm) 167 3363 185 3438 1438 1523
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 9 1523 260 197 1852 2 117 2 164 2 2 4
RTOR Reduction (vph) 0 9 0 0 0 0 0 33 0 0 4 0
Lane Group Flow (vph) 9 1774 0 197 1854 0 0 250 0 0 4 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 120.7 120.7 121.0 121.0 18.0 18.0
Effective Green, g (s) 120.7 120.7 121.0 121.0 18.0 18.0
Actuated g/C Ratio 0.80 0.80 0.81 0.81 0.12 0.12
Clearance Time (s) 6.3 6.3 6.0 6.0 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 134 2706 149 2773 173 183
v/s Ratio Prot 0.53 0.54
v/s Ratio Perm 0.05 c1.06 c0.17 0.00
v/c Ratio 0.07 0.66 1.32 0.67 1.44 0.02
Uniform Delay, d1 3.0 6.1 14.5 6.1 66.0 58.3
Progression Factor 0.16 0.12 1.24 0.49 1.00 1.00
Incremental Delay, d2 0.6 0.8 149.3 0.1 228.7 0.1
Delay (s) 1.1 1.6 167.3 3.1 294.7 58.3
Level of Service A A F A F E
Approach Delay (s) 1.6 18.9 294.7 58.3
Approach LOS A B F E

Intersection Summary
HCM Average Control Delay 30.3 HCM Level of Service C
HCM Volume to Capacity ratio 1.34
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 107.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 14: Woodruff Road & Walmart Driveway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 31 2055 24 20 4623 118 70 4 35 120 2 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.86 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.96
Satd. Flow (prot) 1719 3432 1719 3425 1719 1563 1711
Flt Permitted 0.04 1.00 0.04 1.00 0.79 1.00 0.72
Satd. Flow (perm) 65 3432 69 3425 1423 1563 1281
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 34 2283 27 22 5137 131 78 4 39 133 2 13
RTOR Reduction (vph) 0 0 0 0 1 0 0 14 0 0 3 0
Lane Group Flow (vph) 34 2310 0 22 5267 0 78 29 0 0 145 0
Turn Type pm+pt Perm Perm Perm
Protected Phases 5 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 116.4 116.4 105.4 105.4 22.3 22.3 22.3
Effective Green, g (s) 116.4 116.4 105.4 105.4 22.3 22.3 22.3
Actuated g/C Ratio 0.78 0.78 0.70 0.70 0.15 0.15 0.15
Clearance Time (s) 6.3 6.3 6.3 6.3 5.0 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 102 2663 48 2407 212 232 190
v/s Ratio Prot 0.01 c0.67 c1.54 0.02
v/s Ratio Perm 0.25 0.32 0.05 c0.11
v/c Ratio 0.33 0.87 0.46 2.19 0.37 0.12 0.77
Uniform Delay, d1 43.2 11.5 9.8 22.3 57.5 55.4 61.3
Progression Factor 1.31 0.70 0.51 0.50 1.00 1.00 1.00
Incremental Delay, d2 2.6 3.6 2.8 534.8 1.7 0.4 18.2
Delay (s) 59.5 11.7 7.8 545.9 59.2 55.7 79.5
Level of Service E B A F E E E
Approach Delay (s) 12.4 543.7 58.0 79.5
Approach LOS B F E E

Intersection Summary
HCM Average Control Delay 370.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.93
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 155.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 15: Woodruff Road & Verdin Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 58 1061 29 134 2960 77 479 352 39 67 285 101
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 5.2 5.0 5.0 5.2 5.2
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 1.00 0.85 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3424 1719 3425 1719 1810 1538 1719 1739
Flt Permitted 0.04 1.00 0.16 1.00 0.15 1.00 1.00 0.53 1.00
Satd. Flow (perm) 81 3424 295 3425 276 1810 1538 961 1739
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 64 1179 32 149 3289 86 532 391 43 74 317 112
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 29 0 3 0
Lane Group Flow (vph) 64 1210 0 149 3374 0 532 391 14 74 426 0
Turn Type Perm Perm pm+pt Perm Perm
Protected Phases 2 6 3 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 89.7 89.7 89.7 89.7 49.0 49.0 49.0 20.8 20.8
Effective Green, g (s) 89.7 89.7 89.7 89.7 49.0 49.0 49.0 20.8 20.8
Actuated g/C Ratio 0.60 0.60 0.60 0.60 0.33 0.33 0.33 0.14 0.14
Clearance Time (s) 6.3 6.3 6.3 6.3 5.2 5.0 5.0 5.2 5.2
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 48 2048 176 2048 309 591 502 133 241
v/s Ratio Prot 0.35 c0.99 c0.26 0.22 0.24
v/s Ratio Perm 0.79 0.51 c0.30 0.01 0.08
v/c Ratio 1.33 0.59 0.85 1.65 1.72 0.66 0.03 0.56 1.77
Uniform Delay, d1 30.1 18.7 24.5 30.1 45.7 43.4 34.3 60.3 64.6
Progression Factor 1.00 1.08 0.65 0.67 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 205.6 0.6 4.8 291.5 338.1 3.2 0.0 6.8 361.0
Delay (s) 235.8 20.9 20.6 311.7 383.8 46.6 34.4 67.1 425.6
Level of Service F C C F F D C E F
Approach Delay (s) 31.7 299.4 231.8 372.9
Approach LOS C F F F

Intersection Summary
HCM Average Control Delay 240.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.65
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.5
Intersection Capacity Utilization 172.8% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 16: Woodruff Road & Butler Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 1007 74 759 2693 2 231 40 555 32 42 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 5.0 6.3 5.0 5.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85 1.00 0.97
Flt Protected 1.00 0.95 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 3402 1719 3438 1735 1538 1719 1751
Flt Permitted 0.74 0.07 1.00 0.72 1.00 0.15 1.00
Satd. Flow (perm) 2517 130 3438 1294 1538 278 1751
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 8 1119 82 843 2992 2 257 44 617 36 47 13
RTOR Reduction (vph) 0 3 0 0 0 0 0 0 16 0 3 0
Lane Group Flow (vph) 0 1206 0 843 2994 0 0 301 601 36 57 0
Turn Type Perm pm+pt Perm pm+ov Perm
Protected Phases 2 1 6 8 1 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 62.7 112.7 112.7 26.0 69.7 26.0 26.0
Effective Green, g (s) 62.7 112.7 112.7 26.0 69.7 26.0 26.0
Actuated g/C Ratio 0.42 0.75 0.75 0.17 0.46 0.17 0.17
Clearance Time (s) 6.3 6.3 6.3 5.0 6.3 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1052 561 2583 224 715 48 304
v/s Ratio Prot c0.44 0.87 0.25 0.03
v/s Ratio Perm 0.48 c0.69 c0.23 0.15 0.13
v/c Ratio 1.15 1.50 1.16 1.34 0.84 0.75 0.19
Uniform Delay, d1 43.6 45.7 18.6 62.0 35.3 58.9 53.0
Progression Factor 0.76 1.27 0.74 1.00 1.00 1.00 1.00
Incremental Delay, d2 75.3 227.1 72.1 181.5 9.4 51.9 0.5
Delay (s) 108.6 285.1 85.8 243.5 44.7 110.8 53.4
Level of Service F F F F D F D
Approach Delay (s) 108.6 129.6 109.8 74.9
Approach LOS F F F E

Intersection Summary
HCM Average Control Delay 121.6 HCM Level of Service F
HCM Volume to Capacity ratio 1.44
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 141.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 17: Woodruff Road & Bell Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 35 1572 128 40 3801 24 198 2 48 20 2 85
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.2 6.2 6.2 6.2 5.4 5.4
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.97 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.96 0.99
Satd. Flow (prot) 1719 3399 1719 3435 1695 1600
Flt Permitted 0.04 1.00 0.08 1.00 0.59 0.95
Satd. Flow (perm) 64 3399 137 3435 1039 1531
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 39 1747 142 44 4223 27 220 2 53 22 2 94
RTOR Reduction (vph) 0 4 0 0 0 0 0 6 0 0 0 0
Lane Group Flow (vph) 39 1885 0 44 4250 0 0 269 0 0 118 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 112.8 112.8 112.8 112.8 25.6 25.6
Effective Green, g (s) 112.8 112.8 112.8 112.8 25.6 25.6
Actuated g/C Ratio 0.75 0.75 0.75 0.75 0.17 0.17
Clearance Time (s) 6.2 6.2 6.2 6.2 5.4 5.4
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 48 2556 103 2583 177 261
v/s Ratio Prot 0.55 c1.24
v/s Ratio Perm 0.61 0.32 c0.26 0.08
v/c Ratio 0.81 0.74 0.43 1.65 1.52 0.45
Uniform Delay, d1 11.9 10.4 6.8 18.6 62.2 55.9
Progression Factor 0.89 0.86 0.60 0.48 1.00 1.00
Incremental Delay, d2 39.6 0.7 1.2 290.5 261.1 2.0
Delay (s) 50.1 9.6 5.2 299.4 323.3 57.9
Level of Service D A A F F E
Approach Delay (s) 10.4 296.4 323.3 57.9
Approach LOS B F F E

Intersection Summary
HCM Average Control Delay 209.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.62
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.6
Intersection Capacity Utilization 136.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 18: Woodruff Road & SC 14

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 215 851 131 72 2101 284 525 546 188 188 326 454
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 5.0 6.3 6.3 5.0 5.0 6.3 5.0 5.0 6.3
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3438 1538 1719 3377 1719 1810 1538 1719 1810 1538
Flt Permitted 0.06 1.00 1.00 0.22 1.00 0.15 1.00 1.00 0.19 1.00 1.00
Satd. Flow (perm) 100 3438 1538 389 3377 278 1810 1538 345 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 239 946 146 80 2334 316 583 607 209 209 362 504
RTOR Reduction (vph) 0 0 51 0 7 0 0 0 46 0 0 4
Lane Group Flow (vph) 239 946 95 80 2643 0 583 607 163 209 362 500
Turn Type pm+pt pm+ov pm+pt pm+pt pm+ov pm+pt pm+ov
Protected Phases 5 2 3 1 6 3 8 1 7 4 5
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 85.0 72.3 97.3 77.8 68.7 51.0 36.0 45.1 31.0 21.0 33.7
Effective Green, g (s) 85.0 72.3 97.3 77.8 68.7 51.0 36.0 45.1 31.0 21.0 33.7
Actuated g/C Ratio 0.57 0.48 0.65 0.52 0.46 0.34 0.24 0.30 0.21 0.14 0.22
Clearance Time (s) 6.3 6.3 5.0 6.3 6.3 5.0 5.0 6.3 5.0 5.0 6.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 194 1657 998 282 1547 335 434 462 163 253 346
v/s Ratio Prot 0.10 0.28 0.02 0.02 c0.78 c0.29 0.34 0.02 0.09 0.20 c0.12
v/s Ratio Perm c0.59 0.05 0.13 c0.30 0.08 0.18 0.20
v/c Ratio 1.23 0.57 0.09 0.28 1.71 1.74 1.40 0.35 1.28 1.43 1.45
Uniform Delay, d1 50.4 27.8 9.9 19.8 40.6 46.2 57.0 41.0 56.1 64.5 58.1
Progression Factor 0.90 0.92 3.32 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 129.5 0.9 0.0 0.9 321.6 345.3 192.9 0.7 165.5 215.2 216.1
Delay (s) 174.8 26.4 32.8 20.6 362.2 391.5 249.9 41.8 221.6 279.7 274.3
Level of Service F C C C F F F D F F F
Approach Delay (s) 53.7 352.2 277.8 265.8
Approach LOS D F F F

Intersection Summary
HCM Average Control Delay 261.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.76
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 23.9
Intersection Capacity Utilization 144.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 19: E Parkins Mill Road & US 276

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 142 135 67 182 31 139 131 1888 101 114 1648 120
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 0.97 1.00 1.00 1.00 0.91 1.00 0.97 0.91 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3268 3335 1810 1538 1719 4940 1538 3335 4940 1538
Flt Permitted 0.73 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1330 3268 3335 1810 1538 1719 4940 1538 3335 4940 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 158 150 74 202 34 154 146 2098 112 127 1831 133
RTOR Reduction (vph) 0 67 0 0 0 140 0 0 52 0 0 54
Lane Group Flow (vph) 158 157 0 202 34 14 146 2098 60 127 1831 79
Turn Type pm+pt Prot Perm Prot Perm Prot Perm
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 4 6 2
Actuated Green, G (s) 14.0 7.0 8.0 8.0 8.0 11.7 48.0 48.0 6.0 42.3 42.3
Effective Green, g (s) 14.0 7.0 8.0 8.0 8.0 11.7 48.0 48.0 6.0 42.3 42.3
Actuated g/C Ratio 0.16 0.08 0.09 0.09 0.09 0.13 0.53 0.53 0.07 0.47 0.47
Clearance Time (s) 4.0 6.0 4.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 4.3 4.9 4.3 4.9 4.9 4.3 4.9 4.9 4.3 4.9 4.9
Lane Grp Cap (vph) 237 254 296 161 137 223 2635 820 222 2322 723
v/s Ratio Prot 0.05 0.05 c0.06 0.02 c0.08 c0.42 0.04 0.37
v/s Ratio Perm c0.05 0.01 0.04 0.05
v/c Ratio 0.67 0.62 0.68 0.21 0.10 0.65 0.80 0.07 0.57 0.79 0.11
Uniform Delay, d1 35.3 40.2 39.8 38.1 37.7 37.2 17.0 10.2 40.8 20.1 13.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.03 1.04 1.86 1.00 1.00 1.00
Incremental Delay, d2 8.0 6.2 7.2 1.3 0.6 3.7 1.2 0.1 4.6 2.8 0.3
Delay (s) 43.3 46.4 47.0 39.4 38.3 41.9 18.8 19.0 45.4 22.9 13.6
Level of Service D D D D D D B B D C B
Approach Delay (s) 45.1 42.9 20.3 23.7
Approach LOS D D C C

Intersection Summary
HCM Average Control Delay 25.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 20: Duvall Drive & US 276

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR SET SER NWL NWT
Lane Configurations
Volume (vph) 459 129 1592 305 138 1661
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.3 6.3 6.3
Lane Util. Factor 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.85 0.98 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 1538 4821 1719 4940
Flt Permitted 0.95 1.00 1.00 0.19 1.00
Satd. Flow (perm) 1719 1538 4821 350 4940
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 510 143 1769 339 153 1846
RTOR Reduction (vph) 0 4 63 0 0 0
Lane Group Flow (vph) 510 139 2045 0 153 1846
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 6
Actuated Green, G (s) 12.0 12.0 20.7 20.7 20.7
Effective Green, g (s) 12.0 12.0 20.7 20.7 20.7
Actuated g/C Ratio 0.27 0.27 0.46 0.46 0.46
Clearance Time (s) 6.0 6.0 6.3 6.3 6.3
Vehicle Extension (s) 4.9 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 458 410 2218 161 2272
v/s Ratio Prot c0.30 0.42 0.37
v/s Ratio Perm 0.09 c0.44
v/c Ratio 1.11 0.34 0.92 0.95 0.81
Uniform Delay, d1 16.5 13.3 11.4 11.7 10.5
Progression Factor 1.00 1.00 0.95 1.00 1.00
Incremental Delay, d2 76.8 1.0 5.1 58.9 3.3
Delay (s) 93.3 14.3 16.0 70.5 13.8
Level of Service F B B E B
Approach Delay (s) 76.0 16.0 18.1
Approach LOS E B B

Intersection Summary
HCM Average Control Delay 25.1 HCM Level of Service C
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 12.3
Intersection Capacity Utilization 91.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 23: US 276 & Millennium Blvd

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 137 1603 283 33 2233 77 96 101 83 6 20 52
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.5 6.5 4.5 6.5 6.5 6.0 6.0 6.0 6.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 1.00 0.88
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3438 1538 1719 3438 1538 3335 3206 1719 1810 2707
Flt Permitted 0.04 1.00 1.00 0.08 1.00 1.00 0.95 1.00 0.62 1.00 1.00
Satd. Flow (perm) 72 3438 1538 141 3438 1538 3335 3206 1129 1810 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 152 1781 314 37 2481 86 107 112 92 7 22 58
RTOR Reduction (vph) 0 0 96 0 0 22 0 82 0 0 0 16
Lane Group Flow (vph) 152 1781 218 37 2481 64 107 122 0 7 22 42
Turn Type pm+pt Perm pm+pt Perm Prot pm+pt pm+ov
Protected Phases 5 2 1 6 3 8 7 4 5
Permitted Phases 2 2 6 6 4 4
Actuated Green, G (s) 109.1 101.1 101.1 103.2 98.4 98.4 8.0 16.2 9.4 8.8 16.8
Effective Green, g (s) 109.1 101.1 101.1 103.2 98.4 98.4 8.0 16.2 9.4 8.8 16.8
Actuated g/C Ratio 0.75 0.69 0.69 0.71 0.68 0.68 0.05 0.11 0.06 0.06 0.12
Clearance Time (s) 4.0 6.5 6.5 4.5 6.5 6.5 6.0 6.0 6.0 6.0 4.0
Vehicle Extension (s) 4.3 4.9 4.9 4.3 4.9 4.9 4.3 6.4 4.3 6.4 4.3
Lane Grp Cap (vph) 144 2386 1067 152 2322 1039 183 356 75 109 312
v/s Ratio Prot c0.06 0.52 0.01 0.72 c0.03 c0.04 0.00 0.01 0.01
v/s Ratio Perm c0.73 0.14 0.16 0.04 0.01 0.01
v/c Ratio 1.06 0.75 0.20 0.24 1.07 0.06 0.58 0.34 0.09 0.20 0.13
Uniform Delay, d1 54.2 14.2 8.0 12.6 23.6 8.0 67.2 59.8 64.0 65.1 57.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 90.6 1.6 0.2 1.3 40.1 0.1 6.0 1.8 0.9 2.8 0.3
Delay (s) 144.7 15.7 8.1 13.9 63.8 8.1 73.3 61.6 64.9 67.9 58.2
Level of Service F B A B E A E E E E E
Approach Delay (s) 23.4 61.2 65.6 61.2
Approach LOS C E E E

Intersection Summary
HCM Average Control Delay 45.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 145.7 Sum of lost time (s) 14.0
Intersection Capacity Utilization 92.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 24: Pelham Road & The Parkway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 275 1294 1254 0 2248 1068 0 0 0 379 695 199
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.8 5.8 5.3 5.3 5.3 5.3
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 3438 1538 1719 1810 1538
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 3438 1538 1719 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 306 1438 1393 0 2498 1187 0 0 0 421 772 221
RTOR Reduction (vph) 0 0 10 0 0 1 0 0 0 0 0 95
Lane Group Flow (vph) 306 1438 1383 0 2498 1186 0 0 0 421 772 126
Turn Type Prot Perm Perm custom Perm Perm
Protected Phases 5 2 6 4 4
Permitted Phases 2 6 6 4 4
Actuated Green, G (s) 9.2 82.2 82.2 67.2 103.9 36.7 36.7 36.7
Effective Green, g (s) 9.2 82.2 82.2 67.2 103.9 36.7 36.7 36.7
Actuated g/C Ratio 0.07 0.63 0.63 0.52 0.80 0.28 0.28 0.28
Clearance Time (s) 5.8 5.8 5.8 5.8 5.3 5.3 5.3 5.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 236 2174 972 1777 1229 485 511 434
v/s Ratio Prot 0.09 0.42 0.73 0.27 c0.43
v/s Ratio Perm c0.90 0.50 0.24 0.08
v/c Ratio 1.30 0.66 1.42 1.41 0.97 0.87 1.51 0.29
Uniform Delay, d1 60.4 15.1 23.9 31.4 11.5 44.3 46.6 36.5
Progression Factor 1.00 1.00 1.00 0.93 1.05 1.00 1.00 1.00
Incremental Delay, d2 161.1 1.6 196.4 182.9 2.9 15.8 239.8 0.6
Delay (s) 221.5 16.7 220.3 212.2 15.0 60.2 286.5 37.1
Level of Service F B F F B E F D
Approach Delay (s) 127.1 148.7 0.0 180.1
Approach LOS F F A F

Intersection Summary
HCM Average Control Delay 145.8 HCM Level of Service F
HCM Volume to Capacity ratio 1.45
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 190.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 25: Pelham Road & I-85 SB off ramp

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 0 1673 1531 0 998 1785
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.3 5.3
Lane Util. Factor 0.95 0.95 1.00 0.88
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3438 3438 1719 2707
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3438 3438 1719 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1859 1701 0 1109 1983
RTOR Reduction (vph) 0 0 0 0 0 3
Lane Group Flow (vph) 0 1859 1701 0 1109 1980
Turn Type Perm
Protected Phases 2 6 4
Permitted Phases 4
Actuated Green, G (s) 53.4 53.4 65.7 65.7
Effective Green, g (s) 53.4 53.4 65.7 65.7
Actuated g/C Ratio 0.41 0.41 0.51 0.51
Clearance Time (s) 5.6 5.6 5.3 5.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1412 1412 869 1368
v/s Ratio Prot c0.54 0.49 0.65
v/s Ratio Perm c0.73
v/c Ratio 1.32 1.20 1.28 1.45
Uniform Delay, d1 38.3 38.3 32.1 32.1
Progression Factor 0.95 1.05 1.00 1.00
Incremental Delay, d2 146.0 97.0 133.2 205.5
Delay (s) 182.3 137.1 165.4 237.6
Level of Service F F F F
Approach Delay (s) 182.3 137.1 211.7
Approach LOS F F F

Intersection Summary
HCM Average Control Delay 184.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.39
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 163.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 26: Pelham Road & I-85 NB off ramp

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1540 0 0 782 1192 1268
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.0 5.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3438 3438 3335 1538
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3438 3438 3335 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 1711 0 0 869 1324 1409
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 1711 0 0 869 1324 1409
Turn Type Perm
Protected Phases 2 6 8
Permitted Phases 8
Actuated Green, G (s) 46.2 46.2 73.0 73.0
Effective Green, g (s) 46.2 46.2 73.0 73.0
Actuated g/C Ratio 0.36 0.36 0.56 0.56
Clearance Time (s) 5.8 5.8 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1222 1222 1873 864
v/s Ratio Prot c0.50 0.25 0.40
v/s Ratio Perm c0.92
v/c Ratio 1.40 0.71 0.71 1.63
Uniform Delay, d1 41.9 36.1 20.7 28.5
Progression Factor 0.99 0.87 1.00 1.00
Incremental Delay, d2 180.5 1.8 1.4 288.9
Delay (s) 221.9 33.4 22.1 317.4
Level of Service F C C F
Approach Delay (s) 221.9 33.4 174.4
Approach LOS F C F

Intersection Summary
HCM Average Control Delay 166.6 HCM Level of Service F
HCM Volume to Capacity ratio 1.54
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.8
Intersection Capacity Utilization 182.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 27: Pelham Road & Boland Court

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 45 1933 830 157 1185 10 438 2 164 35 3 16
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.7 6.7 6.7 6.7 6.3 6.3 6.3
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.95 1.00 1.00 1.00 0.85 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.97
Satd. Flow (prot) 1719 3283 1719 3434 1724 1538 1682
Flt Permitted 0.19 1.00 0.05 1.00 0.72 1.00 0.14
Satd. Flow (perm) 352 3283 95 3434 1300 1538 241
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 50 2148 922 174 1317 11 487 2 182 39 3 18
RTOR Reduction (vph) 0 37 0 0 0 0 0 0 85 0 12 0
Lane Group Flow (vph) 50 3033 0 174 1328 0 0 489 97 0 48 0
Turn Type Perm pm+pt Perm Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 69.3 69.3 86.3 86.3 30.7 30.7 30.7
Effective Green, g (s) 69.3 69.3 86.3 86.3 30.7 30.7 30.7
Actuated g/C Ratio 0.53 0.53 0.66 0.66 0.24 0.24 0.24
Clearance Time (s) 6.7 6.7 6.7 6.7 6.3 6.3 6.3
Vehicle Extension (s) 4.9 4.9 4.3 4.9 4.3 4.3 4.3
Lane Grp Cap (vph) 188 1750 192 2280 307 363 57
v/s Ratio Prot c0.92 c0.07 0.39
v/s Ratio Perm 0.14 0.53 c0.38 0.06 0.20
v/c Ratio 0.27 1.73 0.91 0.58 1.59 0.27 0.84
Uniform Delay, d1 16.5 30.4 43.1 12.0 49.6 40.5 47.3
Progression Factor 0.62 0.57 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 330.2 40.4 1.1 281.7 0.6 66.8
Delay (s) 10.6 347.5 83.5 13.1 331.3 41.1 114.1
Level of Service B F F B F D F
Approach Delay (s) 342.1 21.2 252.6 114.1
Approach LOS F C F F

Intersection Summary
HCM Average Control Delay 238.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.62
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.7
Intersection Capacity Utilization 136.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 28: Forsythia Dr & E Butler Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 27 0 22 22 0 166 3 1372 16 58 1240 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.88 1.00 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 1538 1584 1719 3432 1719 3432
Flt Permitted 0.51 1.00 0.96 0.15 1.00 0.12 1.00
Satd. Flow (perm) 914 1538 1529 268 3432 210 3432
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 30 0 24 24 0 184 3 1524 18 64 1378 16
RTOR Reduction (vph) 0 0 20 0 34 0 0 1 0 0 1 0
Lane Group Flow (vph) 0 30 4 0 174 0 3 1541 0 64 1393 0
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 13.5 13.5 13.5 49.5 49.5 49.5 49.5
Effective Green, g (s) 13.5 13.5 13.5 49.5 49.5 49.5 49.5
Actuated g/C Ratio 0.18 0.18 0.18 0.66 0.66 0.66 0.66
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 165 277 275 177 2265 139 2265
v/s Ratio Prot c0.45 0.41
v/s Ratio Perm 0.03 0.00 c0.11 0.01 0.30
v/c Ratio 0.18 0.02 0.63 0.02 0.68 0.46 0.62
Uniform Delay, d1 26.1 25.3 28.5 4.4 7.9 6.2 7.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.55 0.53
Incremental Delay, d2 0.8 0.0 5.6 0.2 1.7 8.6 1.0
Delay (s) 26.9 25.3 34.1 4.6 9.5 12.0 4.9
Level of Service C C C A A B A
Approach Delay (s) 26.2 34.1 9.5 5.2
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 9.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 30: E Butler Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 0 1476 91 251 1003 0 783 0 344 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3408 1719 3438 1719 1538
Flt Permitted 1.00 0.06 1.00 0.95 1.00
Satd. Flow (perm) 3408 111 3438 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1640 101 279 1114 0 870 0 382 0 0 0
RTOR Reduction (vph) 0 3 0 0 0 0 0 0 43 0 0 0
Lane Group Flow (vph) 0 1738 0 279 1114 0 0 870 339 0 0 0
Turn Type pm+pt Perm Perm
Protected Phases 1 6 4
Permitted Phases 2 6 4 4
Actuated Green, G (s) 59.0 81.0 81.0 57.0 57.0
Effective Green, g (s) 59.0 81.0 81.0 57.0 57.0
Actuated g/C Ratio 0.39 0.54 0.54 0.38 0.38
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1340 231 1857 653 584
v/s Ratio Prot c0.13 0.32
v/s Ratio Perm c0.51 0.52 0.51 0.22
v/c Ratio 1.30 1.21 0.60 1.33 0.58
Uniform Delay, d1 45.5 50.5 23.5 46.5 37.0
Progression Factor 0.94 1.73 1.20 0.99 0.99
Incremental Delay, d2 137.9 97.4 0.1 159.9 1.8
Delay (s) 180.7 184.8 28.2 205.9 38.4
Level of Service F F C F D
Approach Delay (s) 180.7 59.6 154.8 0.0
Approach LOS F E F A

Intersection Summary
HCM Average Control Delay 134.8 HCM Level of Service F
HCM Volume to Capacity ratio 1.30
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 116.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 31: E Butler Road & I-385 NB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 580 1679 0 0 1229 719 0 0 0 25 0 426
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3438 3438 1538 1719 1538
Flt Permitted 0.07 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 123 3438 3438 1538 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 644 1866 0 0 1366 799 0 0 0 28 0 473
RTOR Reduction (vph) 0 0 0 0 0 294 0 0 0 0 0 19
Lane Group Flow (vph) 644 1866 0 0 1366 505 0 0 0 28 0 454
Turn Type pm+pt custom custom custom
Protected Phases 5 2 8
Permitted Phases 2 6 6 8
Actuated Green, G (s) 101.0 101.0 53.0 53.0 37.0 37.0
Effective Green, g (s) 101.0 101.0 53.0 53.0 37.0 37.0
Actuated g/C Ratio 0.67 0.67 0.35 0.35 0.25 0.25
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 530 2315 1215 543 424 379
v/s Ratio Prot c0.34 0.54 c0.30
v/s Ratio Perm c0.48 0.40 0.33 0.02
v/c Ratio 1.22 0.81 1.12 0.93 0.07 1.20
Uniform Delay, d1 47.5 17.5 48.5 46.7 43.3 56.5
Progression Factor 1.49 0.64 1.00 1.00 1.00 1.00
Incremental Delay, d2 98.5 0.3 67.1 24.8 0.1 112.1
Delay (s) 169.2 11.4 115.6 71.5 43.4 168.6
Level of Service F B F E D F
Approach Delay (s) 51.9 99.3 0.0 161.6
Approach LOS D F A F

Intersection Summary
HCM Average Control Delay 82.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.18
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 116.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 34: Frontage Road & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 4 99 151 111 23 18 848 1234 1042 99 1751 37
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 1645 1633 1665 1538 1719 3438 1538 1719 3427
Flt Permitted 0.95 1.00 0.95 0.97 1.00 0.07 1.00 1.00 0.20 1.00
Satd. Flow (perm) 1719 1645 1633 1665 1538 119 3438 1538 358 3427
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 4 110 168 123 26 20 942 1371 1158 110 1946 41
RTOR Reduction (vph) 0 42 0 0 0 19 0 0 106 0 1 0
Lane Group Flow (vph) 4 236 0 74 75 1 942 1371 1052 110 1986 0
Turn Type Split Split Perm pm+pt Perm Perm
Protected Phases 4 4 8 8 5 2 6
Permitted Phases 8 2 2 6
Actuated Green, G (s) 10.0 10.0 4.0 4.0 4.0 98.0 98.0 98.0 55.0 55.0
Effective Green, g (s) 10.0 10.0 4.0 4.0 4.0 98.0 98.0 98.0 55.0 55.0
Actuated g/C Ratio 0.08 0.08 0.03 0.03 0.03 0.75 0.75 0.75 0.42 0.42
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.9 4.9 4.9 4.9 4.9 4.3 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 132 127 50 51 47 545 2592 1159 151 1450
v/s Ratio Prot 0.00 c0.14 c0.05 0.05 c0.49 0.40 0.58
v/s Ratio Perm 0.00 c0.81 0.68 0.31
v/c Ratio 0.03 1.85 1.48 1.47 0.01 1.73 0.53 0.91 0.73 1.37
Uniform Delay, d1 55.5 60.0 63.0 63.0 61.1 41.1 6.6 12.5 31.3 37.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.92 0.94 1.00 1.00
Incremental Delay, d2 0.2 413.2 296.8 291.8 0.2 328.5 0.1 1.3 26.3 170.8
Delay (s) 55.7 473.2 359.8 354.8 61.3 369.5 6.1 13.0 57.6 208.3
Level of Service E F F F E F A B E F
Approach Delay (s) 467.3 322.3 107.0 200.4
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 162.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.68
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 134.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 35: I-385 NB Ramps & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 1061 0 1506 265 1618 0 0 1551 462
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.88 0.97 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1633 1633 2707 3335 3438 3438 1538
Flt Permitted 0.95 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1633 1633 2707 3335 3438 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 1179 0 1673 294 1798 0 0 1723 513
RTOR Reduction (vph) 0 0 0 0 0 9 0 0 0 0 0 173
Lane Group Flow (vph) 0 0 0 589 590 1664 294 1798 0 0 1723 340
Turn Type Perm Perm Prot Perm
Protected Phases 8 5 2 6
Permitted Phases 8 8 6
Actuated Green, G (s) 52.0 52.0 52.0 9.0 66.0 51.0 51.0
Effective Green, g (s) 52.0 52.0 52.0 9.0 66.0 51.0 51.0
Actuated g/C Ratio 0.40 0.40 0.40 0.07 0.51 0.39 0.39
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.9 4.9 4.9 4.3 4.9 4.9 4.9
Lane Grp Cap (vph) 653 653 1083 231 1745 1349 603
v/s Ratio Prot 0.09 c0.52 c0.50
v/s Ratio Perm 0.36 0.36 c0.61 0.22
v/c Ratio 0.90 0.90 1.54 1.27 1.03 1.28 0.56
Uniform Delay, d1 36.6 36.6 39.0 60.5 32.0 39.5 30.8
Progression Factor 1.00 1.00 1.00 1.38 0.23 0.42 0.11
Incremental Delay, d2 16.5 16.7 246.1 125.9 16.3 125.3 0.3
Delay (s) 53.1 53.3 285.1 209.2 23.8 142.0 3.7
Level of Service D D F F C F A
Approach Delay (s) 0.0 189.2 49.8 110.3
Approach LOS A F D F

Intersection Summary
HCM Average Control Delay 124.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.41
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 146.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 36: Roper Mountain Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 0 1065 380 979 1633 0 818 0 458 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.4 6.4 5.8 6.4 6.1 6.1 6.1
Lane Util. Factor 0.91 1.00 1.00 0.95 0.95 0.95 0.88
Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00
Satd. Flow (prot) 4940 1538 1719 3438 1633 1633 2707
Flt Permitted 1.00 1.00 0.11 1.00 0.95 0.95 1.00
Satd. Flow (perm) 4940 1538 190 3438 1633 1633 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1183 422 1088 1814 0 909 0 509 0 0 0
RTOR Reduction (vph) 0 0 221 0 0 0 0 0 45 0 0 0
Lane Group Flow (vph) 0 1183 201 1088 1814 0 454 455 464 0 0 0
Turn Type Perm pm+pt Perm Perm
Protected Phases 2 1 6 4
Permitted Phases 2 6 4 4
Actuated Green, G (s) 31.6 31.6 91.2 90.6 26.9 26.9 26.9
Effective Green, g (s) 31.6 31.6 91.2 90.6 26.9 26.9 26.9
Actuated g/C Ratio 0.24 0.24 0.70 0.70 0.21 0.21 0.21
Clearance Time (s) 6.4 6.4 5.8 6.4 6.1 6.1 6.1
Vehicle Extension (s) 4.9 4.9 4.3 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 1201 374 759 2396 338 338 560
v/s Ratio Prot 0.24 c0.59 0.53
v/s Ratio Perm 0.13 c0.42 0.28 0.28 0.17
v/c Ratio 0.99 0.54 1.43 0.76 1.34 1.35 0.83
Uniform Delay, d1 49.0 42.8 32.6 12.6 51.5 51.5 49.3
Progression Factor 0.87 0.67 0.77 0.52 1.00 1.00 1.00
Incremental Delay, d2 20.5 4.6 195.8 0.2 173.0 174.3 10.9
Delay (s) 63.3 33.1 220.8 6.8 224.6 225.8 60.2
Level of Service E C F A F F E
Approach Delay (s) 55.3 87.0 166.0 0.0
Approach LOS E F F A

Intersection Summary
HCM Average Control Delay 97.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.39
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 11.9
Intersection Capacity Utilization 146.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 37: Roper Mountain Road & Congaree Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 439 1127 2 6 1471 614 316 4 325 2 4 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 6.4 6.4 6.4 6.1 6.1 6.1 6.1
Lane Util. Factor 1.00 0.91 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1719 4939 3437 1538 1719 1541 1780 1538
Flt Permitted 0.06 1.00 0.95 1.00 0.75 1.00 0.81 1.00
Satd. Flow (perm) 107 4939 3256 1538 1364 1541 1466 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 488 1252 2 7 1634 682 351 4 361 2 4 2
RTOR Reduction (vph) 0 0 0 0 0 240 0 242 0 0 0 2
Lane Group Flow (vph) 488 1254 0 0 1641 442 351 123 0 0 6 0
Turn Type pm+pt Perm Perm Perm Perm Perm
Protected Phases 5 2 6 4 8
Permitted Phases 2 6 6 4 8 8
Actuated Green, G (s) 90.6 90.6 61.6 61.6 26.9 26.9 26.9 26.9
Effective Green, g (s) 90.6 90.6 61.6 61.6 26.9 26.9 26.9 26.9
Actuated g/C Ratio 0.70 0.70 0.47 0.47 0.21 0.21 0.21 0.21
Clearance Time (s) 5.8 6.4 6.4 6.4 6.1 6.1 6.1 6.1
Vehicle Extension (s) 4.3 4.9 4.9 4.9 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 362 3442 1543 729 282 319 303 318
v/s Ratio Prot c0.24 0.25 0.08
v/s Ratio Perm c0.70 0.50 0.29 c0.26 0.00 0.00
v/c Ratio 1.35 0.36 1.06 0.61 1.24 0.39 0.02 0.00
Uniform Delay, d1 45.2 8.0 34.2 25.2 51.5 44.4 41.1 40.9
Progression Factor 1.00 1.00 0.88 0.47 1.00 1.00 1.00 1.00
Incremental Delay, d2 174.0 0.3 37.6 2.3 136.3 1.6 0.1 0.0
Delay (s) 219.1 8.3 67.6 14.1 187.9 46.0 41.1 40.9
Level of Service F A E B F D D D
Approach Delay (s) 67.4 51.9 115.6 41.1
Approach LOS E D F D

Intersection Summary
HCM Average Control Delay 67.0 HCM Level of Service E
HCM Volume to Capacity ratio 1.28
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 11.9
Intersection Capacity Utilization 105.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build AM 21: Frontage Rd & US 276

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL WBR SEL SET NWT NWR
Lane Configurations
Volume (veh/h) 166 27 103 2092 2557 92
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 184 30 114 2324 2841 102
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1010
pX, platoon unblocked 0.43 0.43 0.43
vC, conflicting volume 4283 1472 2943
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 5957 0 2869
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 94 0
cM capacity (veh/h) 0 466 53

Direction, Lane # WB 1 SE 1 SE 2 SE 3 NW 1 NW 2
Volume Total 214 114 1162 1162 1894 1049
Volume Left 184 114 0 0 0 0
Volume Right 30 0 0 0 0 102
cSH 0 53 1700 1700 1700 1700
Volume to Capacity Err 2.18 0.68 0.68 1.11 0.62
Queue Length 95th (ft) Err 287 0 0 0 0
Control Delay (s) Err 709.5 0.0 0.0 0.0 0.0
Lane LOS F F
Approach Delay (s) Err 33.3 0.0
Approach LOS F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 100.2% ICU Level of Service G
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2035 No-Build AM 22: US 276 & St Josephs Dr

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement SET SER NWL NWT NEL NER
Lane Configurations
Volume (veh/h) 1899 359 342 1397 610 124
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 2110 399 380 1552 678 138
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 862
pX, platoon unblocked 0.36
vC, conflicting volume 2509 3846 1254
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2509 5320 1254
tC, single (s) 4.2 6.9 7.0
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 0 0 13
cM capacity (veh/h) 170 0 159

Direction, Lane # SE 1 SE 2 NW 1 NW 2 NE 1
Volume Total 1407 1102 897 1035 816
Volume Left 0 0 380 0 678
Volume Right 0 399 0 0 138
cSH 1700 1700 170 1700 0
Volume to Capacity 0.83 0.65 2.24 0.61 Err
Queue Length 95th (ft) 0 0 772 0 Err
Control Delay (s) 0.0 0.0 619.6 0.0 Err
Lane LOS F F
Approach Delay (s) 0.0 287.8 Err
Approach LOS F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 163.8% ICU Level of Service H
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2035 No-Build AM 29: Rothwell Dr & E Butler Road

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 8 2 6 1559 1310 37
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 9 2 7 1732 1456 41
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 1175 379
pX, platoon unblocked 0.80 0.78 0.78
vC, conflicting volume 2356 748 1497
vC1, stage 1 conf vol 1476
vC2, stage 2 conf vol 879
vCu, unblocked vol 951 107 1068
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s) 5.9
tF (s) 3.5 3.3 2.2
p0 queue free % 96 100 99
cM capacity (veh/h) 223 714 491

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 11 7 866 866 970 526
Volume Left 9 7 0 0 0 0
Volume Right 2 0 0 0 0 41
cSH 279 491 1700 1700 1700 1700
Volume to Capacity 0.04 0.01 0.51 0.51 0.57 0.31
Queue Length 95th (ft) 3 1 0 0 0 0
Control Delay (s) 19.4 12.4 0.0 0.0 0.0 0.0
Lane LOS C B
Approach Delay (s) 19.4 0.0 0.0
Approach LOS C

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 53.1% ICU Level of Service A
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2035 No-Build AM 32: New Commerce Ct & E Butler Road

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 75 81 2075 30 50 1873
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 83 90 2306 33 56 2081
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 371
pX, platoon unblocked 0.58 0.58 0.58
vC, conflicting volume 3474 1169 2339
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 3821 0 1855
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 85 69
cM capacity (veh/h) 1 621 179

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2 SB 3
Volume Total 173 1537 802 56 1041 1041
Volume Left 83 0 0 56 0 0
Volume Right 90 0 33 0 0 0
cSH 2 1700 1700 179 1700 1700
Volume to Capacity 81.12 0.90 0.47 0.31 0.61 0.61
Queue Length 95th (ft) Err 0 0 31 0 0
Control Delay (s) Err 0.0 0.0 33.9 0.0 0.0
Lane LOS F D
Approach Delay (s) Err 0.0 0.9
Approach LOS F

Intersection Summary
Average Delay 373.2
Intersection Capacity Utilization 74.1% ICU Level of Service D
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2035 No-Build AM 33: E Butler Road & Brookfield Pkwy

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (veh/h) 134 1992 30 23 1876 25 2 0 19 28 0 14
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 149 2213 33 26 2084 28 2 0 21 31 0 16
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 939
pX, platoon unblocked 0.58 0.58 0.58 0.58 0.58 0.58
vC, conflicting volume 2112 2247 3569 4694 1056 3642 4691 1123
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2112 1698 3985 5929 1056 4110 5924 0
tC, single (s) 4.2 4.2 7.6 6.6 7.0 7.6 6.6 7.0
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 39 88 0 100 90 0 100 97
cM capacity (veh/h) 245 207 0 0 217 0 0 622

Direction, Lane # NB 1 NB 2 NB 3 SB 1 SB 2 SE 1 SE 2 NW 1 NW 2
Volume Total 149 1476 771 1068 1070 2 21 31 16
Volume Left 149 0 0 26 0 2 0 31 0
Volume Right 0 0 33 0 28 0 21 0 16
cSH 245 1700 1700 207 1700 0 217 0 622
Volume to Capacity 0.61 0.87 0.45 0.12 0.63 9.22 0.10 176.81 0.03
Queue Length 95th (ft) 89 0 0 10 0 Err 8 Err 2
Control Delay (s) 40.0 0.0 0.0 8.3 0.0 Err 23.4 Err 10.9
Lane LOS E A F C F B
Approach Delay (s) 2.5 4.2 973.5 6669.6
Approach LOS F F

Intersection Summary
Average Delay 75.8
Intersection Capacity Utilization 126.2% ICU Level of Service H
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2035 No-Build PM 1: Woodruff Road & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 458 515 77 202 889 633 58 755 177 726 755 105
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3371 1719 3438 1538 1719 3438 1538 3335 3438 1538
Flt Permitted 0.12 1.00 0.30 1.00 1.00 0.34 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 226 3371 542 3438 1538 608 3438 1538 3335 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 509 572 86 224 988 703 64 839 197 807 839 117
RTOR Reduction (vph) 0 10 0 0 0 292 0 0 110 0 0 64
Lane Group Flow (vph) 509 648 0 224 988 411 64 839 87 807 839 53
Turn Type pm+pt pm+pt Perm Perm Perm Prot Perm
Protected Phases 7 4 3 8 2 1 6
Permitted Phases 4 8 8 2 2 6
Actuated Green, G (s) 54.0 35.1 42.9 28.0 28.0 26.0 26.0 26.0 23.0 54.0 54.0
Effective Green, g (s) 54.0 35.1 42.9 28.0 28.0 26.0 26.0 26.0 23.0 54.0 54.0
Actuated g/C Ratio 0.45 0.29 0.36 0.23 0.23 0.22 0.22 0.22 0.19 0.45 0.45
Clearance Time (s) 4.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0
Vehicle Extension (s) 4.3 5.5 4.3 5.5 5.5 4.9 4.9 4.9 4.3 4.9 4.9
Lane Grp Cap (vph) 375 986 340 802 359 132 745 333 639 1547 692
v/s Ratio Prot c0.25 0.19 0.08 0.29 c0.24 c0.24 0.24
v/s Ratio Perm c0.36 0.15 0.27 0.11 0.06 0.03
v/c Ratio 1.36 0.66 0.66 1.23 1.14 0.48 1.13 0.26 1.26 0.54 0.08
Uniform Delay, d1 36.3 37.2 28.8 46.0 46.0 41.1 47.0 39.0 48.5 24.0 18.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 177.3 2.3 5.3 115.2 92.9 5.6 73.4 0.9 130.6 0.7 0.1
Delay (s) 213.6 39.5 34.1 161.2 138.9 46.7 120.4 39.9 179.1 24.7 18.9
Level of Service F D C F F D F D F C B
Approach Delay (s) 115.5 138.1 101.7 95.0
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 114.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.24
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 109.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 2: Woodruff Road & Costco Driveway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 21 1239 137 305 1811 65 151 6 324 59 4 48
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3387 1719 3438 1538 1719 1543 1719 1810 1538
Flt Permitted 0.05 1.00 0.16 1.00 1.00 0.76 1.00 0.28 1.00 1.00
Satd. Flow (perm) 94 3387 297 3438 1538 1366 1543 499 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 23 1377 152 339 2012 72 168 7 360 66 4 53
RTOR Reduction (vph) 0 5 0 0 0 11 0 106 0 0 0 22
Lane Group Flow (vph) 23 1524 0 339 2012 61 168 261 0 66 4 31
Turn Type pm+pt Perm Perm Perm Perm pm+ov
Protected Phases 5 2 6 8 4 5
Permitted Phases 2 6 6 8 4 4
Actuated Green, G (s) 123.8 123.8 110.9 110.9 110.9 14.5 14.5 14.5 14.5 20.9
Effective Green, g (s) 123.8 123.8 110.9 110.9 110.9 14.5 14.5 14.5 14.5 20.9
Actuated g/C Ratio 0.82 0.82 0.73 0.73 0.73 0.10 0.10 0.10 0.10 0.14
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Vehicle Extension (s) 4.3 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 4.3
Lane Grp Cap (vph) 146 2771 218 2520 1127 131 148 48 173 279
v/s Ratio Prot 0.01 c0.45 0.59 c0.17 0.00 0.00
v/s Ratio Perm 0.12 c1.14 0.04 0.12 0.13 0.02
v/c Ratio 0.16 0.55 1.56 0.80 0.05 1.28 1.76 1.38 0.02 0.11
Uniform Delay, d1 15.1 4.5 20.2 13.0 5.6 68.4 68.4 68.4 62.0 57.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.8 271.1 2.7 0.1 172.9 370.3 258.5 0.1 0.3
Delay (s) 15.9 5.3 291.3 15.7 5.7 241.3 438.7 326.9 62.1 57.4
Level of Service B A F B A F F F E E
Approach Delay (s) 5.5 54.0 376.7 202.2
Approach LOS A D F F

Intersection Summary
HCM Average Control Delay 79.0 HCM Level of Service E
HCM Volume to Capacity ratio 1.55
Actuated Cycle Length (s) 151.3 Sum of lost time (s) 19.5
Intersection Capacity Utilization 112.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 3: Green Heron Road & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 35 2 97 20 4 135 113 2125 18 4 1656 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 6.3 6.3 6.3 6.3 6.3
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 0.90 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.99 0.96 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1611 1736 1538 1719 3434 1719 3438 1538
Flt Permitted 0.90 0.46 1.00 0.09 1.00 0.06 1.00 1.00
Satd. Flow (perm) 1473 835 1538 171 3434 102 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 39 2 108 22 4 150 126 2361 20 4 1840 4
RTOR Reduction (vph) 0 16 0 0 0 43 0 1 0 0 0 1
Lane Group Flow (vph) 0 133 0 0 26 107 126 2380 0 4 1840 3
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 8 4 2 6
Permitted Phases 8 4 4 2 6 6
Actuated Green, G (s) 8.0 8.0 8.0 70.7 70.7 70.7 70.7 70.7
Effective Green, g (s) 8.0 8.0 8.0 70.7 70.7 70.7 70.7 70.7
Actuated g/C Ratio 0.09 0.09 0.09 0.79 0.79 0.79 0.79 0.79
Clearance Time (s) 5.0 5.0 5.0 6.3 6.3 6.3 6.3 6.3
Vehicle Extension (s) 4.3 4.3 4.3 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 131 74 137 134 2698 80 2701 1208
v/s Ratio Prot 0.69 0.54
v/s Ratio Perm c0.09 0.03 0.07 c0.74 0.04 0.00
v/c Ratio 1.01 0.35 0.78 0.94 0.88 0.05 0.68 0.00
Uniform Delay, d1 41.0 38.6 40.1 7.9 6.7 2.2 4.5 2.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 81.9 4.5 26.6 63.1 4.6 1.2 1.4 0.0
Delay (s) 122.9 43.1 66.7 71.1 11.3 3.3 5.9 2.1
Level of Service F D E E B A A A
Approach Delay (s) 122.9 63.2 14.3 5.8
Approach LOS F E B A

Intersection Summary
HCM Average Control Delay 16.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 113.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 4: Woodruff Industrial Lane & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 232 52 427 313 47 45 85 2037 120 346 1387 374
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.87 1.00 0.93 1.00 0.99 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 1568 1719 1676 1719 3409 1719 3328
Flt Permitted 0.46 1.00 0.23 1.00 0.06 1.00 0.05 1.00
Satd. Flow (perm) 837 1568 421 1676 106 3409 98 3328
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 258 58 474 348 52 50 94 2263 133 384 1541 416
RTOR Reduction (vph) 0 94 0 0 24 0 0 3 0 0 17 0
Lane Group Flow (vph) 258 438 0 348 78 0 94 2393 0 384 1940 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 3 8 7 4 5 2 1 6
Permitted Phases 8 4 2 6
Actuated Green, G (s) 44.0 25.0 30.2 17.2 73.0 68.0 89.0 78.0
Effective Green, g (s) 44.0 25.0 30.2 17.2 73.0 68.0 89.0 78.0
Actuated g/C Ratio 0.30 0.17 0.21 0.12 0.50 0.47 0.61 0.54
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 5.5 4.3 5.5
Lane Grp Cap (vph) 381 270 204 199 109 1599 228 1790
v/s Ratio Prot 0.10 c0.28 c0.15 0.05 0.03 0.70 c0.17 0.58
v/s Ratio Perm 0.11 0.20 0.40 c0.86
v/c Ratio 0.68 1.62 1.71 0.39 0.86 1.50 1.68 1.08
Uniform Delay, d1 41.6 60.0 54.1 59.1 33.8 38.5 50.7 33.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.4 297.2 337.7 2.0 47.9 226.7 326.2 48.0
Delay (s) 47.0 357.2 391.8 61.1 81.7 265.2 376.9 81.5
Level of Service D F F E F F F F
Approach Delay (s) 255.9 316.8 258.3 130.0
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 212.8 HCM Level of Service F
HCM Volume to Capacity ratio 1.63
Actuated Cycle Length (s) 145.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 145.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 5: I-85 SB Ramps & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL2 WBL WBR SEL SET SER NWL NWT NWR NEL NER
Lane Configurations
Volume (vph) 541 0 340 0 2366 411 1007 1767 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 6.3 6.3 6.5 6.1
Lane Util. Factor 0.97 0.88 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3335 2707 3438 1538 1719 3438
Flt Permitted 0.95 1.00 1.00 1.00 0.05 1.00
Satd. Flow (perm) 3335 2707 3438 1538 96 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 601 0 378 0 2629 457 1119 1963 0 0 0
RTOR Reduction (vph) 0 0 71 0 0 87 0 0 0 0 0
Lane Group Flow (vph) 601 0 307 0 2629 370 1119 1963 0 0 0
Turn Type custom custom Perm pm+pt
Protected Phases 2 1 6
Permitted Phases 4 4 2 6
Actuated Green, G (s) 15.0 15.0 68.7 68.7 123.9 123.9
Effective Green, g (s) 15.0 15.0 68.7 68.7 123.9 123.9
Actuated g/C Ratio 0.10 0.10 0.46 0.46 0.83 0.83
Clearance Time (s) 5.0 5.0 6.3 6.3 6.5 6.1
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 334 271 1575 704 604 2840
v/s Ratio Prot 0.76 c0.60 0.57
v/s Ratio Perm c0.18 0.11 0.24 c0.93
v/c Ratio 1.80 1.13 1.67 0.53 1.85 0.69
Uniform Delay, d1 67.5 67.5 40.6 29.0 46.6 5.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 371.5 95.2 304.0 2.8 390.1 1.4
Delay (s) 439.0 162.7 344.6 31.8 436.6 6.7
Level of Service F F F C F A
Approach Delay (s) 332.3 298.3 162.8 0.0
Approach LOS F F F A

Intersection Summary
HCM Average Control Delay 244.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.80
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.5
Intersection Capacity Utilization 150.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 6: I-85 NB Ramps & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBR SET SER NWL NWT
Lane Configurations
Volume (vph) 753 823 1359 1548 0 2021
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 6.5 6.5 6.5
Lane Util. Factor 0.97 0.88 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3335 2707 3438 1538 3438
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3335 2707 3438 1538 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 837 914 1510 1720 0 2246
RTOR Reduction (vph) 0 251 0 462 0 0
Lane Group Flow (vph) 837 663 1510 1258 0 2246
Turn Type Prot Perm
Protected Phases 3 3 2 2 4
Permitted Phases 2
Actuated Green, G (s) 30.4 30.4 86.5 86.5 107.5
Effective Green, g (s) 30.4 30.4 86.5 86.5 100.5
Actuated g/C Ratio 0.20 0.20 0.58 0.58 0.67
Clearance Time (s) 5.6 5.6 6.5 6.5
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 676 549 1983 887 2303
v/s Ratio Prot c0.25 0.24 0.44 c0.65
v/s Ratio Perm c0.82
v/c Ratio 1.24 1.21 0.76 1.42 0.98
Uniform Delay, d1 59.8 59.8 24.0 31.8 23.6
Progression Factor 1.00 1.00 1.00 1.00 0.91
Incremental Delay, d2 119.6 109.6 2.8 194.9 2.2
Delay (s) 179.4 169.4 26.8 226.7 23.8
Level of Service F F C F C
Approach Delay (s) 174.2 133.2 23.8
Approach LOS F F C

Intersection Summary
HCM Average Control Delay 109.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.32
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.6
Intersection Capacity Utilization 101.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 7: Carolina Point Pkwy & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR SET SER NWL NWT
Lane Configurations
Volume (vph) 324 119 2035 147 30 3362
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 6.5 6.5 6.5 6.5
Lane Util. Factor 0.97 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3335 1538 3438 1538 1719 3438
Flt Permitted 0.95 1.00 1.00 1.00 0.05 1.00
Satd. Flow (perm) 3335 1538 3438 1538 90 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 360 132 2261 163 33 3736
RTOR Reduction (vph) 0 24 0 29 0 0
Lane Group Flow (vph) 360 108 2261 134 33 3736
Turn Type Perm Perm Perm
Protected Phases 4 2 3 6 2 3 6
Permitted Phases 4 4 2 3 6 2 3 6
Actuated Green, G (s) 14.0 14.0 123.4 123.4 123.4 123.4
Effective Green, g (s) 14.0 14.0 123.4 123.4 123.4 123.4
Actuated g/C Ratio 0.09 0.09 0.82 0.82 0.82 0.82
Clearance Time (s) 7.0 7.0
Vehicle Extension (s) 4.3 4.3
Lane Grp Cap (vph) 311 144 2828 1265 74 2828
v/s Ratio Prot c0.11 0.66 c1.09
v/s Ratio Perm 0.07 0.09 0.36
v/c Ratio 1.16 0.75 0.80 0.11 0.45 1.32
Uniform Delay, d1 68.0 66.3 6.9 2.6 3.7 13.3
Progression Factor 1.00 1.00 0.50 0.44 1.00 1.00
Incremental Delay, d2 100.8 21.5 0.7 0.0 6.6 147.1
Delay (s) 168.8 87.8 4.2 1.2 10.4 160.4
Level of Service F F A A B F
Approach Delay (s) 147.1 4.0 159.0
Approach LOS F A F

Intersection Summary
HCM Average Control Delay 101.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.31
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 113.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 8: Woodruff Road & Market Point Drive

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 742 1260 152 109 2612 233 239 42 107 336 42 541
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 5.8 6.1 6.1 6.1 5.8 5.8 6.1 5.8 5.8 5.8
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 1719 3438 1538 1719 1810 1538 3335 3438 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 1719 3438 1538 1719 1810 1538 3335 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 824 1400 169 121 2902 259 266 47 119 373 47 601
RTOR Reduction (vph) 0 0 50 0 0 45 0 0 22 0 0 199
Lane Group Flow (vph) 824 1400 119 121 2902 214 266 47 97 373 47 402
Turn Type Prot pm+ov Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 3 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 20.9 77.2 91.4 18.6 74.9 74.9 14.2 10.4 29.0 20.0 16.2 16.2
Effective Green, g (s) 20.9 77.2 91.4 18.6 74.9 74.9 14.2 10.4 29.0 20.0 16.2 16.2
Actuated g/C Ratio 0.14 0.51 0.61 0.12 0.50 0.50 0.09 0.07 0.19 0.13 0.11 0.11
Clearance Time (s) 6.1 6.1 5.8 6.1 6.1 6.1 5.8 5.8 6.1 5.8 5.8 5.8
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 465 1769 937 213 1717 768 163 125 297 445 371 166
v/s Ratio Prot c0.25 0.41 0.01 0.07 c0.84 c0.15 0.03 0.04 0.11 0.01
v/s Ratio Perm 0.07 0.14 0.02 c0.26
v/c Ratio 1.77 0.79 0.13 0.57 1.69 0.28 1.63 0.38 0.33 0.84 0.13 2.42
Uniform Delay, d1 64.5 29.8 12.4 61.9 37.5 21.8 67.9 66.7 52.1 63.4 60.5 66.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 356.1 3.7 0.1 4.6 313.1 0.9 310.5 3.0 1.0 13.8 0.2 658.0
Delay (s) 420.6 33.5 12.5 66.5 350.7 22.8 378.4 69.7 53.1 77.2 60.7 724.9
Level of Service F C B E F C F E D E E F
Approach Delay (s) 165.3 314.3 255.2 457.7
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 281.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.79
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 23.8
Intersection Capacity Utilization 133.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 9: Woodruff Road & Garlington Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 259 1184 260 238 2315 234 379 214 169 478 395 260
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 6.1 6.1 5.2 6.1 6.1 5.2 5.2 5.2 5.2 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.97 1.00 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 1719 3438 1538 3335 1690 3335 1810 1538
Flt Permitted 0.95 1.00 1.00 0.07 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 130 3438 1538 3335 1690 3335 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 288 1316 289 264 2572 260 421 238 188 531 439 289
RTOR Reduction (vph) 0 0 112 0 0 51 0 19 0 0 0 0
Lane Group Flow (vph) 288 1316 177 264 2572 209 421 407 0 531 439 289
Turn Type Prot Perm pm+pt Perm Prot Prot Free
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 6 Free
Actuated Green, G (s) 9.8 69.9 69.9 93.9 78.9 78.9 12.8 23.8 15.8 26.8 150.0
Effective Green, g (s) 9.8 69.9 69.9 93.9 78.9 78.9 12.8 23.8 15.8 26.8 150.0
Actuated g/C Ratio 0.07 0.47 0.47 0.63 0.53 0.53 0.09 0.16 0.11 0.18 1.00
Clearance Time (s) 5.2 6.1 6.1 5.2 6.1 6.1 5.2 5.2 5.2 5.2
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 218 1602 717 281 1808 809 285 268 351 323 1538
v/s Ratio Prot c0.09 0.38 0.12 c0.75 0.13 c0.24 c0.16 c0.24
v/s Ratio Perm 0.12 0.47 0.14 0.19
v/c Ratio 1.32 0.82 0.25 0.94 1.42 0.26 1.48 1.52 1.51 1.36 0.19
Uniform Delay, d1 70.1 34.7 24.2 45.7 35.5 19.5 68.6 63.1 67.1 61.6 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 172.9 4.9 0.8 37.9 193.4 0.8 232.8 251.1 245.0 180.5 0.3
Delay (s) 243.0 39.5 25.0 83.5 229.0 20.3 301.4 314.2 312.1 242.1 0.3
Level of Service F D C F F C F F F F A
Approach Delay (s) 68.3 199.1 307.8 216.1
Approach LOS E F F F

Intersection Summary
HCM Average Control Delay 180.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.51
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 26.9
Intersection Capacity Utilization 124.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 10: Woodruff Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1209 622 261 2060 0 0 0 0 1187 0 727
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.6 6.6 6.6 5.7 4.0
Lane Util. Factor 0.95 1.00 0.95 0.97 1.00
Frt 0.95 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3263 1719 3438 3335 1538
Flt Permitted 1.00 0.05 1.00 0.95 1.00
Satd. Flow (perm) 3263 92 3438 3335 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1343 691 290 2289 0 0 0 0 1319 0 808
RTOR Reduction (vph) 0 43 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1991 0 290 2289 0 0 0 0 1319 0 808
Turn Type pm+pt Prot Free
Protected Phases 2 1 6 4
Permitted Phases 6 Free
Actuated Green, G (s) 72.4 94.4 94.4 43.3 150.0
Effective Green, g (s) 72.4 94.4 94.4 43.3 150.0
Actuated g/C Ratio 0.48 0.63 0.63 0.29 1.00
Clearance Time (s) 6.6 6.6 6.6 5.7
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1575 225 2164 963 1538
v/s Ratio Prot 0.61 0.13 c0.67 c0.40
v/s Ratio Perm c0.68 0.53
v/c Ratio 1.26 1.29 1.06 1.37 0.53
Uniform Delay, d1 38.8 53.3 27.8 53.4 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 124.0 159.2 36.8 173.0 1.3
Delay (s) 162.8 212.5 64.6 226.4 1.3
Level of Service F F E F A
Approach Delay (s) 162.8 81.2 0.0 140.9
Approach LOS F F A F

Intersection Summary
HCM Average Control Delay 124.6 HCM Level of Service F
HCM Volume to Capacity ratio 1.28
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.3
Intersection Capacity Utilization 192.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 11: Woodruff Road & I-385 NB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 686 1710 0 0 1559 963 762 0 361 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 6.1 6.1 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3438 3438 1538 1719 1538
Flt Permitted 0.08 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 139 3438 3438 1538 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 762 1900 0 0 1732 1070 847 0 401 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 383 0 0 14 0 0 0
Lane Group Flow (vph) 762 1900 0 0 1732 687 847 0 387 0 0 0
Turn Type pm+pt Perm Prot custom
Protected Phases 5 2 6 8
Permitted Phases 2 6 8
Actuated Green, G (s) 76.9 76.9 45.9 45.9 32.0 32.0
Effective Green, g (s) 76.9 76.9 45.9 45.9 32.0 32.0
Actuated g/C Ratio 0.64 0.64 0.38 0.38 0.27 0.27
Clearance Time (s) 6.1 6.1 6.1 6.1 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 417 2203 1315 588 458 410
v/s Ratio Prot c0.38 0.55 0.50 c0.49
v/s Ratio Perm c0.79 0.45 0.25
v/c Ratio 1.83 0.86 1.32 1.17 1.85 0.94
Uniform Delay, d1 39.2 17.3 37.1 37.1 44.0 43.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 381.6 4.8 148.2 93.2 390.6 30.8
Delay (s) 420.8 22.1 185.2 130.2 434.6 73.9
Level of Service F C F F F E
Approach Delay (s) 136.2 164.2 318.7 0.0
Approach LOS F F F A

Intersection Summary
HCM Average Control Delay 181.8 HCM Level of Service F
HCM Volume to Capacity ratio 1.78
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 192.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 12: Woodruff Road & Commercial Drive

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 240 1767 64 15 2066 78 296 28 15 134 18 160
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 5.5 5.5 5.5 5.3 5.4 5.4 5.4
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.95 1.00 0.87
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 3420 1719 3419 1719 1713 1719 1566
Flt Permitted 0.05 1.00 0.05 1.00 0.21 1.00 0.73 1.00
Satd. Flow (perm) 83 3420 89 3419 383 1713 1313 1566
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 267 1963 71 17 2296 87 329 31 17 149 20 178
RTOR Reduction (vph) 0 2 0 0 2 0 0 13 0 0 138 0
Lane Group Flow (vph) 267 2032 0 17 2381 0 329 35 0 149 60 0
Turn Type pm+pt Perm pm+pt Perm
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 101.5 101.5 81.5 81.5 37.6 37.6 13.6 13.6
Effective Green, g (s) 101.5 101.5 81.5 81.5 37.6 37.6 13.6 13.6
Actuated g/C Ratio 0.68 0.68 0.54 0.54 0.25 0.25 0.09 0.09
Clearance Time (s) 5.3 5.5 5.5 5.5 5.3 5.4 5.4 5.4
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 216 2314 48 1858 263 429 119 142
v/s Ratio Prot c0.12 0.59 c0.70 c0.16 0.02 0.04
v/s Ratio Perm 0.71 0.19 c0.16 0.11
v/c Ratio 1.24 0.88 0.35 1.28 1.25 0.08 1.25 0.42
Uniform Delay, d1 54.7 19.3 19.4 34.2 51.6 43.0 68.2 64.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 139.5 5.1 19.3 131.0 140.4 0.1 165.1 3.2
Delay (s) 194.2 24.5 38.7 165.2 192.0 43.1 233.3 67.6
Level of Service F C D F F D F E
Approach Delay (s) 44.2 164.3 173.0 138.8
Approach LOS D F F F

Intersection Summary
HCM Average Control Delay 112.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.25
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.1
Intersection Capacity Utilization 118.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 13: Woodruff Road & Smith Hines Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 15 1812 89 86 1904 2 240 2 190 7 2 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.0 6.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.94 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.97 0.99
Satd. Flow (prot) 1719 3414 1719 3438 1656 1632
Flt Permitted 0.06 1.00 0.06 1.00 0.81 0.90
Satd. Flow (perm) 107 3414 106 3438 1383 1494
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 17 2013 99 96 2116 2 267 2 211 8 2 17
RTOR Reduction (vph) 0 4 0 0 0 0 0 15 0 0 13 0
Lane Group Flow (vph) 17 2108 0 96 2118 0 0 465 0 0 14 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 67.7 67.7 68.0 68.0 21.0 21.0
Effective Green, g (s) 67.7 67.7 68.0 68.0 21.0 21.0
Actuated g/C Ratio 0.68 0.68 0.68 0.68 0.21 0.21
Clearance Time (s) 6.3 6.3 6.0 6.0 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 72 2311 72 2338 290 314
v/s Ratio Prot 0.62 0.62
v/s Ratio Perm 0.16 c0.90 c0.34 0.01
v/c Ratio 0.24 0.91 1.33 0.91 1.60 0.05
Uniform Delay, d1 6.2 13.6 16.0 13.3 39.5 31.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.6 6.9 218.6 6.4 287.1 0.1
Delay (s) 13.8 20.5 234.6 19.8 326.6 31.6
Level of Service B C F B F C
Approach Delay (s) 20.5 29.1 326.6 31.6
Approach LOS C C F C

Intersection Summary
HCM Average Control Delay 54.8 HCM Level of Service D
HCM Volume to Capacity ratio 1.40
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 112.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 14: Woodruff Road & Walmart Driveway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 32 2216 195 32 3306 61 530 10 8 56 2 53
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.93 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1719 3396 1719 3429 1719 1687 1651
Flt Permitted 0.04 1.00 0.05 1.00 0.66 1.00 0.85
Satd. Flow (perm) 79 3396 84 3429 1188 1687 1432
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 36 2462 217 36 3673 68 589 11 9 62 2 59
RTOR Reduction (vph) 0 4 0 0 1 0 0 4 0 0 22 0
Lane Group Flow (vph) 36 2675 0 36 3740 0 589 16 0 0 101 0
Turn Type pm+pt Perm Perm Perm
Protected Phases 5 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 97.0 97.0 85.9 85.9 43.0 43.0 43.0
Effective Green, g (s) 97.0 97.0 85.9 85.9 43.0 43.0 43.0
Actuated g/C Ratio 0.64 0.64 0.57 0.57 0.28 0.28 0.28
Clearance Time (s) 6.3 6.3 6.3 6.3 5.0 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 103 2177 48 1947 338 479 407
v/s Ratio Prot 0.01 c0.79 c1.09 0.01
v/s Ratio Perm 0.22 0.43 c0.50 0.07
v/c Ratio 0.35 1.23 0.75 1.92 1.74 0.03 0.25
Uniform Delay, d1 36.2 27.2 24.6 32.7 54.2 39.1 41.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.2 107.1 69.5 416.4 346.2 0.0 0.5
Delay (s) 39.4 134.3 94.1 449.1 400.4 39.2 42.2
Level of Service D F F F F D D
Approach Delay (s) 133.0 445.7 388.5 42.2
Approach LOS F F F D

Intersection Summary
HCM Average Control Delay 316.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.87
Actuated Cycle Length (s) 151.3 Sum of lost time (s) 17.6
Intersection Capacity Utilization 138.8% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 15: Woodruff Road & Verdin Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 144 2702 61 90 1748 105 363 292 179 77 311 239
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 5.2 5.0 5.0 5.2 5.2
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 1.00 0.85 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3427 1719 3409 1719 1810 1538 1719 1692
Flt Permitted 0.05 1.00 0.05 1.00 0.13 1.00 1.00 0.56 1.00
Satd. Flow (perm) 85 3427 85 3409 240 1810 1538 1021 1692
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 160 3002 68 100 1942 117 403 324 199 86 346 266
RTOR Reduction (vph) 0 1 0 0 3 0 0 0 1 0 12 0
Lane Group Flow (vph) 160 3069 0 100 2056 0 403 324 198 86 600 0
Turn Type Perm Perm pm+pt Perm Perm
Protected Phases 2 6 3 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 84.7 84.7 84.7 84.7 44.0 44.0 44.0 24.8 24.8
Effective Green, g (s) 84.7 84.7 84.7 84.7 44.0 44.0 44.0 24.8 24.8
Actuated g/C Ratio 0.61 0.61 0.61 0.61 0.31 0.31 0.31 0.18 0.18
Clearance Time (s) 6.3 6.3 6.3 6.3 5.2 5.0 5.0 5.2 5.2
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 51 2073 51 2062 221 569 483 181 300
v/s Ratio Prot 0.90 0.60 c0.18 0.18 0.35
v/s Ratio Perm c1.87 1.17 c0.39 0.13 0.08
v/c Ratio 3.14 1.48 1.96 1.00 1.82 0.57 0.41 0.48 2.00
Uniform Delay, d1 27.6 27.6 27.6 27.5 41.1 40.1 37.8 51.8 57.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1011.0 218.8 495.2 19.1 387.8 1.8 0.9 3.1 462.4
Delay (s) 1038.7 246.5 522.9 46.7 428.9 41.8 38.7 54.8 520.0
Level of Service F F F D F D D D F
Approach Delay (s) 285.7 68.7 209.6 462.7
Approach LOS F E F F

Intersection Summary
HCM Average Control Delay 226.5 HCM Level of Service F
HCM Volume to Capacity ratio 2.64
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 11.5
Intersection Capacity Utilization 171.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 16: Woodruff Road & Butler Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 29 2394 167 528 1677 26 264 28 652 443 552 144
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 5.0 6.3 5.0 5.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85 1.00 0.97
Flt Protected 1.00 0.95 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 3403 1719 3430 1731 1538 1719 1753
Flt Permitted 0.83 0.08 1.00 0.18 1.00 0.29 1.00
Satd. Flow (perm) 2830 145 3430 328 1538 528 1753
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 32 2660 186 587 1863 29 293 31 724 492 613 160
RTOR Reduction (vph) 0 6 0 0 1 0 0 0 0 0 11 0
Lane Group Flow (vph) 0 2872 0 587 1891 0 0 324 724 492 762 0
Turn Type Perm pm+pt Perm pm+ov Perm
Protected Phases 2 1 6 8 1 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 43.7 57.7 57.7 21.0 28.7 21.0 21.0
Effective Green, g (s) 43.7 57.7 57.7 21.0 28.7 21.0 21.0
Actuated g/C Ratio 0.49 0.64 0.64 0.23 0.32 0.23 0.23
Clearance Time (s) 6.3 6.3 6.3 5.0 6.3 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1374 228 2199 77 490 123 409
v/s Ratio Prot c0.22 0.55 0.13 0.43
v/s Ratio Perm 1.01 c1.44 c0.99 0.34 0.93
v/c Ratio 2.09 2.57 0.86 4.21 1.48 4.00 1.86
Uniform Delay, d1 23.1 27.7 12.9 34.5 30.6 34.5 34.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 493.2 721.2 4.7 1473.5 225.7 1369.2 398.0
Delay (s) 516.4 748.9 17.6 1508.0 256.4 1403.7 432.5
Level of Service F F B F F F F
Approach Delay (s) 516.4 190.8 643.3 810.2
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 476.9 HCM Level of Service F
HCM Volume to Capacity ratio 2.91
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 192.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 17: Woodruff Road & Bell Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 96 3418 156 53 2464 16 209 2 58 21 2 88
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.2 6.2 6.2 6.2 5.4 5.4
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.97 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.96 0.99
Satd. Flow (prot) 1719 3416 1719 3435 1691 1600
Flt Permitted 0.04 1.00 0.04 1.00 0.61 0.95
Satd. Flow (perm) 76 3416 76 3435 1064 1530
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 107 3798 173 59 2738 18 232 2 64 23 2 98
RTOR Reduction (vph) 0 2 0 0 0 0 0 1 0 0 5 0
Lane Group Flow (vph) 107 3969 0 59 2756 0 0 297 0 0 118 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 95.8 95.8 95.8 95.8 22.6 22.6
Effective Green, g (s) 95.8 95.8 95.8 95.8 22.6 22.6
Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.17 0.17
Clearance Time (s) 6.2 6.2 6.2 6.2 5.4 5.4
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 56 2517 56 2531 185 266
v/s Ratio Prot 1.16 0.80
v/s Ratio Perm c1.42 0.78 c0.28 0.08
v/c Ratio 1.91 1.58 1.05 1.09 1.61 0.44
Uniform Delay, d1 17.1 17.1 17.1 17.1 53.7 48.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 468.8 261.5 136.1 47.3 296.6 1.9
Delay (s) 485.9 278.6 153.2 64.4 350.3 49.9
Level of Service F F F E F D
Approach Delay (s) 284.0 66.3 350.3 49.9
Approach LOS F E F D

Intersection Summary
HCM Average Control Delay 199.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.85
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 11.6
Intersection Capacity Utilization 131.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 18: Woodruff Road & SC 14

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 223 1837 517 142 1214 105 264 393 77 288 586 167
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 5.0 6.3 6.3 5.0 5.0 6.3 5.0 5.0 6.3
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3438 1538 1719 3397 1719 1810 1538 1719 1810 1538
Flt Permitted 0.06 1.00 1.00 0.07 1.00 0.11 1.00 1.00 0.11 1.00 1.00
Satd. Flow (perm) 112 3438 1538 123 3397 196 1810 1538 196 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 248 2041 574 158 1349 117 293 437 86 320 651 186
RTOR Reduction (vph) 0 0 20 0 4 0 0 0 9 0 0 15
Lane Group Flow (vph) 248 2041 554 158 1462 0 293 437 77 320 651 171
Turn Type pm+pt pm+ov pm+pt pm+pt pm+ov pm+pt pm+ov
Protected Phases 5 2 3 1 6 3 8 1 7 4 5
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 79.4 64.7 81.7 67.4 58.7 54.0 37.0 45.7 54.0 37.0 51.7
Effective Green, g (s) 79.4 64.7 81.7 67.4 58.7 54.0 37.0 45.7 54.0 37.0 51.7
Actuated g/C Ratio 0.53 0.43 0.54 0.45 0.39 0.36 0.25 0.30 0.36 0.25 0.34
Clearance Time (s) 6.3 6.3 5.0 6.3 6.3 5.0 5.0 6.3 5.0 5.0 6.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 217 1483 838 148 1329 243 446 469 243 446 530
v/s Ratio Prot c0.11 c0.59 0.08 0.06 0.43 0.14 0.24 0.01 c0.15 c0.36 0.03
v/s Ratio Perm 0.49 0.29 0.42 0.30 0.04 0.33 0.08
v/c Ratio 1.14 1.38 0.66 1.07 1.10 1.21 0.98 0.16 1.32 1.46 0.32
Uniform Delay, d1 49.9 42.6 24.3 41.6 45.6 45.3 56.1 38.2 45.2 56.5 36.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 104.9 173.6 2.3 93.1 56.8 124.8 37.1 0.3 168.6 218.9 0.6
Delay (s) 154.8 216.3 26.6 134.8 102.4 170.1 93.2 38.4 213.8 275.4 36.8
Level of Service F F C F F F F D F F D
Approach Delay (s) 172.9 105.6 115.1 220.0
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 157.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.41
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 22.6
Intersection Capacity Utilization 122.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 19: E Parkins Mill Road & US 276

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 146 162 90 137 98 112 210 1553 266 115 1940 316
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 0.97 1.00 1.00 1.00 0.91 1.00 0.97 0.91 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3254 3335 1810 1538 1719 4940 1538 3335 4940 1538
Flt Permitted 0.69 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1243 3254 3335 1810 1538 1719 4940 1538 3335 4940 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 162 180 100 152 109 124 233 1726 296 128 2156 351
RTOR Reduction (vph) 0 76 0 0 0 114 0 0 127 0 0 111
Lane Group Flow (vph) 162 204 0 152 109 10 233 1726 169 128 2156 240
Turn Type pm+pt Prot Perm Prot Perm Prot Perm
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 4 6 2
Actuated Green, G (s) 14.0 8.0 6.0 8.0 8.0 15.6 57.2 57.2 7.8 49.4 49.4
Effective Green, g (s) 14.0 8.0 6.0 8.0 8.0 15.6 57.2 57.2 7.8 49.4 49.4
Actuated g/C Ratio 0.14 0.08 0.06 0.08 0.08 0.16 0.57 0.57 0.08 0.49 0.49
Clearance Time (s) 4.0 6.0 4.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 4.3 4.9 4.3 4.9 4.9 4.3 4.9 4.9 4.3 4.9 4.9
Lane Grp Cap (vph) 203 260 200 145 123 268 2826 880 260 2440 760
v/s Ratio Prot c0.05 0.06 0.05 0.06 c0.14 0.35 0.04 c0.44
v/s Ratio Perm c0.06 0.01 0.11 0.16
v/c Ratio 0.80 0.78 0.76 0.75 0.08 0.87 0.61 0.19 0.49 0.88 0.32
Uniform Delay, d1 41.0 45.1 46.3 45.0 42.6 41.2 14.1 10.3 44.2 22.7 15.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.06 1.28 3.13 1.00 1.00 1.00
Incremental Delay, d2 20.8 16.2 16.9 22.6 0.6 13.1 0.4 0.2 2.3 5.1 1.1
Delay (s) 61.8 61.3 63.2 67.6 43.2 56.7 18.4 32.4 46.5 27.8 16.3
Level of Service E E E E D E B C D C B
Approach Delay (s) 61.5 58.0 24.2 27.2
Approach LOS E E C C

Intersection Summary
HCM Average Control Delay 30.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 79.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 20: Duvall Drive & US 276

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR SET SER NWL NWT
Lane Configurations
Volume (vph) 520 205 1668 499 190 1509
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.3 6.3 6.3
Lane Util. Factor 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.85 0.97 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 1538 4769 1719 4940
Flt Permitted 0.95 1.00 1.00 0.14 1.00
Satd. Flow (perm) 1719 1538 4769 261 4940
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 578 228 1853 554 211 1677
RTOR Reduction (vph) 0 9 108 0 0 0
Lane Group Flow (vph) 578 219 2299 0 211 1677
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 6
Actuated Green, G (s) 10.0 10.0 27.7 27.7 27.7
Effective Green, g (s) 10.0 10.0 27.7 27.7 27.7
Actuated g/C Ratio 0.20 0.20 0.55 0.55 0.55
Clearance Time (s) 6.0 6.0 6.3 6.3 6.3
Vehicle Extension (s) 4.9 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 344 308 2642 145 2737
v/s Ratio Prot c0.34 0.48 0.34
v/s Ratio Perm 0.14 c0.81
v/c Ratio 1.68 0.71 0.87 1.46 0.61
Uniform Delay, d1 20.0 18.7 9.6 11.2 7.5
Progression Factor 1.00 1.00 1.02 1.00 1.00
Incremental Delay, d2 318.5 9.1 2.0 238.9 1.0
Delay (s) 338.5 27.8 11.8 250.0 8.6
Level of Service F C B F A
Approach Delay (s) 250.6 11.8 35.5
Approach LOS F B D

Intersection Summary
HCM Average Control Delay 58.3 HCM Level of Service E
HCM Volume to Capacity ratio 1.52
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 12.3
Intersection Capacity Utilization 101.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 23: US 276 & Millennium Blvd

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 126 2355 157 33 1711 14 118 71 92 84 28 68
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.5 6.5 4.5 6.5 6.5 6.0 6.0 6.0 6.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 1.00 0.88
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.92 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3438 1538 1719 3438 1538 3335 3147 1719 1810 2707
Flt Permitted 0.06 1.00 1.00 0.04 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 100 3438 1538 70 3438 1538 3335 3147 1810 1810 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 140 2617 174 37 1901 16 131 79 102 93 31 76
RTOR Reduction (vph) 0 0 33 0 0 4 0 67 0 0 0 38
Lane Group Flow (vph) 140 2617 141 37 1901 12 131 114 0 93 31 38
Turn Type pm+pt Perm pm+pt Perm Prot pm+pt pm+ov
Protected Phases 5 2 1 6 3 8 7 4 5
Permitted Phases 2 2 6 6 4 4
Actuated Green, G (s) 118.3 109.1 109.1 107.4 102.7 102.7 8.0 7.0 9.0 4.0 15.6
Effective Green, g (s) 118.3 109.1 109.1 107.4 102.7 102.7 8.0 7.0 9.0 4.0 15.6
Actuated g/C Ratio 0.80 0.73 0.73 0.72 0.69 0.69 0.05 0.05 0.06 0.03 0.10
Clearance Time (s) 4.0 6.5 6.5 4.5 6.5 6.5 6.0 6.0 6.0 6.0 4.0
Vehicle Extension (s) 4.3 4.9 4.9 4.3 4.9 4.9 4.3 6.4 4.3 6.4 4.3
Lane Grp Cap (vph) 206 2521 1128 103 2373 1062 179 148 106 49 284
v/s Ratio Prot c0.05 c0.76 0.01 0.55 c0.04 c0.04 0.03 0.02 0.01
v/s Ratio Perm 0.49 0.09 0.25 0.01 0.02 0.00
v/c Ratio 0.68 1.04 0.13 0.36 0.80 0.01 0.73 0.77 0.88 0.63 0.14
Uniform Delay, d1 35.4 19.9 5.8 39.3 16.0 7.2 69.3 70.1 69.4 71.7 60.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.8 28.7 0.1 3.4 2.3 0.0 15.7 27.3 52.1 39.1 0.3
Delay (s) 45.2 48.6 5.9 42.7 18.3 7.2 85.0 97.4 121.5 110.8 60.8
Level of Service D D A D B A F F F F E
Approach Delay (s) 45.9 18.7 92.2 96.8
Approach LOS D B F F

Intersection Summary
HCM Average Control Delay 40.6 HCM Level of Service D
HCM Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 148.8 Sum of lost time (s) 22.5
Intersection Capacity Utilization 98.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 24: Pelham Road & The Parkway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 240 1117 877 0 1264 1009 0 0 0 395 643 355
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.8 5.8 5.3 5.3 5.3 5.3
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 3438 1538 1719 1810 1538
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 3438 1538 1719 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 267 1241 974 0 1404 1121 0 0 0 439 714 394
RTOR Reduction (vph) 0 0 12 0 0 11 0 0 0 0 0 179
Lane Group Flow (vph) 267 1241 962 0 1404 1110 0 0 0 439 714 215
Turn Type Prot Perm Perm custom Perm Perm
Protected Phases 5 2 6 4 4
Permitted Phases 2 6 6 4 4
Actuated Green, G (s) 6.0 33.2 33.2 21.4 37.1 15.7 15.7 15.7
Effective Green, g (s) 6.0 33.2 33.2 21.4 37.1 15.7 15.7 15.7
Actuated g/C Ratio 0.10 0.55 0.55 0.36 0.62 0.26 0.26 0.26
Clearance Time (s) 5.8 5.8 5.8 5.8 5.3 5.3 5.3 5.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 334 1902 851 1226 951 450 474 402
v/s Ratio Prot 0.08 0.36 0.41 0.31 c0.39
v/s Ratio Perm c0.63 0.42 0.26 0.14
v/c Ratio 0.80 0.65 1.13 1.15 1.17 0.98 1.51 0.54
Uniform Delay, d1 26.4 9.4 13.4 19.3 11.4 22.0 22.1 19.0
Progression Factor 1.00 1.00 1.00 1.27 0.73 1.00 1.00 1.00
Incremental Delay, d2 13.6 1.8 73.3 66.4 76.2 36.0 238.6 2.0
Delay (s) 40.0 11.1 86.7 90.9 84.5 57.9 260.8 21.0
Level of Service D B F F F E F C
Approach Delay (s) 43.9 88.1 0.0 142.1
Approach LOS D F A F

Intersection Summary
HCM Average Control Delay 84.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.25
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 137.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 25: Pelham Road & I-85 SB off ramp

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 0 1512 1816 0 681 457
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.3 5.3
Lane Util. Factor 0.95 0.95 1.00 0.88
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3438 3438 1719 2707
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3438 3438 1719 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1680 2018 0 757 508
RTOR Reduction (vph) 0 0 0 0 0 4
Lane Group Flow (vph) 0 1680 2018 0 757 504
Turn Type Perm
Protected Phases 2 6 4
Permitted Phases 4
Actuated Green, G (s) 29.4 29.4 19.7 19.7
Effective Green, g (s) 29.4 29.4 19.7 19.7
Actuated g/C Ratio 0.49 0.49 0.33 0.33
Clearance Time (s) 5.6 5.6 5.3 5.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1685 1685 564 889
v/s Ratio Prot 0.49 c0.59 c0.44
v/s Ratio Perm 0.19
v/c Ratio 1.00 1.20 1.34 0.57
Uniform Delay, d1 15.3 15.3 20.1 16.6
Progression Factor 1.16 0.77 1.00 1.00
Incremental Delay, d2 17.1 89.5 165.6 1.1
Delay (s) 34.8 101.3 185.8 17.7
Level of Service C F F B
Approach Delay (s) 34.8 101.3 118.3
Approach LOS C F F

Intersection Summary
HCM Average Control Delay 83.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.26
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 142.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 26: Pelham Road & I-85 NB off ramp

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 812 0 0 815 1791 983
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.0 5.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3438 3438 3335 1538
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3438 3438 3335 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 902 0 0 906 1990 1092
RTOR Reduction (vph) 0 0 0 0 0 5
Lane Group Flow (vph) 902 0 0 906 1990 1087
Turn Type Perm
Protected Phases 2 6 8
Permitted Phases 8
Actuated Green, G (s) 16.2 16.2 33.0 33.0
Effective Green, g (s) 16.2 16.2 33.0 33.0
Actuated g/C Ratio 0.27 0.27 0.55 0.55
Clearance Time (s) 5.8 5.8 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 928 928 1834 846
v/s Ratio Prot 0.26 c0.26 0.60
v/s Ratio Perm c0.71
v/c Ratio 0.97 0.98 1.09 1.28
Uniform Delay, d1 21.7 21.7 13.5 13.5
Progression Factor 0.75 1.00 1.00 1.00
Incremental Delay, d2 4.5 24.3 48.2 137.2
Delay (s) 20.7 46.1 61.7 150.7
Level of Service C D E F
Approach Delay (s) 20.7 46.1 93.2
Approach LOS C D F

Intersection Summary
HCM Average Control Delay 71.1 HCM Level of Service E
HCM Volume to Capacity ratio 1.18
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.8
Intersection Capacity Utilization 181.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 27: Pelham Road & Boland Court

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 77 1169 549 368 1580 26 321 23 362 36 16 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.7 6.7 6.7 6.7 6.3 6.3 6.3
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.95 1.00 1.00 1.00 0.85 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 0.98
Satd. Flow (prot) 1719 3273 1719 3430 1729 1538 1671
Flt Permitted 0.10 1.00 0.06 1.00 0.66 1.00 0.40
Satd. Flow (perm) 174 3273 103 3430 1200 1538 675
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 86 1299 610 409 1756 29 357 26 402 40 18 44
RTOR Reduction (vph) 0 39 0 0 1 0 0 0 221 0 20 0
Lane Group Flow (vph) 86 1870 0 409 1784 0 0 383 181 0 82 0
Turn Type Perm pm+pt Perm Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 63.3 63.3 92.3 92.3 34.7 34.7 34.7
Effective Green, g (s) 63.3 63.3 92.3 92.3 34.7 34.7 34.7
Actuated g/C Ratio 0.45 0.45 0.66 0.66 0.25 0.25 0.25
Clearance Time (s) 6.7 6.7 6.7 6.7 6.3 6.3 6.3
Vehicle Extension (s) 4.9 4.9 4.3 4.9 4.3 4.3 4.3
Lane Grp Cap (vph) 79 1480 325 2261 297 381 167
v/s Ratio Prot 0.57 c0.20 0.52
v/s Ratio Perm 0.49 c0.63 c0.32 0.12 0.12
v/c Ratio 1.09 1.26 1.26 0.79 1.29 0.47 0.49
Uniform Delay, d1 38.4 38.4 49.2 16.9 52.6 44.9 45.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 127.5 124.0 138.9 2.9 153.3 1.5 3.6
Delay (s) 165.8 162.4 188.0 19.8 205.9 46.4 48.7
Level of Service F F F B F D D
Approach Delay (s) 162.5 51.2 124.2 48.7
Approach LOS F D F D

Intersection Summary
HCM Average Control Delay 106.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.23
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 112.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 28: Forsythia Dr & E Butler Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 17 0 6 48 0 139 9 947 23 111 1392 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.90 1.00 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 1538 1607 1719 3426 1719 3430
Flt Permitted 0.50 1.00 0.91 0.12 1.00 0.24 1.00
Satd. Flow (perm) 906 1538 1475 213 3426 435 3430
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 19 0 7 53 0 154 10 1052 26 123 1547 26
RTOR Reduction (vph) 0 0 6 0 101 0 0 2 0 0 1 0
Lane Group Flow (vph) 0 19 1 0 106 0 10 1076 0 123 1572 0
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 11.4 11.4 11.4 51.6 51.6 51.6 51.6
Effective Green, g (s) 11.4 11.4 11.4 51.6 51.6 51.6 51.6
Actuated g/C Ratio 0.15 0.15 0.15 0.69 0.69 0.69 0.69
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 138 234 224 147 2357 299 2360
v/s Ratio Prot 0.31 c0.46
v/s Ratio Perm 0.02 0.00 c0.07 0.05 0.28
v/c Ratio 0.14 0.00 0.47 0.07 0.46 0.41 0.67
Uniform Delay, d1 27.5 27.0 29.1 3.8 5.3 5.1 6.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.99 0.98
Incremental Delay, d2 0.7 0.0 2.5 0.9 0.6 2.7 1.0
Delay (s) 28.3 27.0 31.5 4.7 6.0 7.7 7.6
Level of Service C C C A A A A
Approach Delay (s) 27.9 31.5 6.0 7.6
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 8.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 30: E Butler Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 0 1026 105 545 931 0 578 0 589 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3390 1719 3438 1719 1538
Flt Permitted 1.00 0.08 1.00 0.95 1.00
Satd. Flow (perm) 3390 137 3438 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1140 117 606 1034 0 642 0 654 0 0 0
RTOR Reduction (vph) 0 5 0 0 0 0 0 0 79 0 0 0
Lane Group Flow (vph) 0 1252 0 606 1034 0 0 642 575 0 0 0
Turn Type pm+pt Perm Perm
Protected Phases 1 6 4
Permitted Phases 2 6 4 4
Actuated Green, G (s) 47.0 91.0 91.0 47.0 47.0
Effective Green, g (s) 47.0 91.0 91.0 47.0 47.0
Actuated g/C Ratio 0.31 0.61 0.61 0.31 0.31
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1062 484 2086 539 482
v/s Ratio Prot c0.32 0.30
v/s Ratio Perm 0.37 c0.44 0.37 c0.37
v/c Ratio 1.18 1.25 0.50 1.19 1.19
Uniform Delay, d1 51.5 48.0 16.6 51.5 51.5
Progression Factor 0.91 1.24 0.21 1.00 1.00
Incremental Delay, d2 89.5 122.6 0.5 103.3 105.8
Delay (s) 136.3 182.1 4.0 154.8 157.3
Level of Service F F A F F
Approach Delay (s) 136.3 69.8 156.1 0.0
Approach LOS F E F A

Intersection Summary
HCM Average Control Delay 116.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.20
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 108.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 31: E Butler Road & I-385 NB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 376 1228 0 0 1417 1062 0 0 0 59 0 309
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3438 3438 1538 1719 1538
Flt Permitted 0.05 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 94 3438 3438 1538 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 418 1364 0 0 1574 1180 0 0 0 66 0 343
RTOR Reduction (vph) 0 0 0 0 0 248 0 0 0 0 0 87
Lane Group Flow (vph) 418 1364 0 0 1574 932 0 0 0 66 0 256
Turn Type pm+pt custom custom custom
Protected Phases 5 2 8
Permitted Phases 2 6 6 8
Actuated Green, G (s) 115.0 115.0 81.0 81.0 23.0 23.0
Effective Green, g (s) 115.0 115.0 81.0 81.0 23.0 23.0
Actuated g/C Ratio 0.77 0.77 0.54 0.54 0.15 0.15
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 375 2636 1857 831 264 236
v/s Ratio Prot c0.21 0.40 c0.17
v/s Ratio Perm c0.64 0.46 0.61 0.04
v/c Ratio 1.11 0.52 0.85 1.12 0.25 1.08
Uniform Delay, d1 51.8 6.8 29.3 34.5 55.9 63.5
Progression Factor 0.74 1.94 1.00 1.00 1.00 1.00
Incremental Delay, d2 55.5 0.1 5.0 70.3 0.8 82.7
Delay (s) 93.8 13.2 34.3 104.8 56.7 146.2
Level of Service F B C F E F
Approach Delay (s) 32.1 64.5 0.0 131.8
Approach LOS C E A F

Intersection Summary
HCM Average Control Delay 58.4 HCM Level of Service E
HCM Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 108.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 34: Frontage Road & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 40 20 590 954 80 88 280 1973 304 21 1530 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 1547 1633 1649 1538 1719 3438 1538 1719 3425
Flt Permitted 0.95 1.00 0.95 0.96 1.00 0.06 1.00 1.00 0.07 1.00
Satd. Flow (perm) 1719 1547 1633 1649 1538 117 3438 1538 129 3425
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 44 22 656 1060 89 98 311 2192 338 23 1700 44
RTOR Reduction (vph) 0 118 0 0 0 15 0 0 78 0 1 0
Lane Group Flow (vph) 44 560 0 572 577 83 311 2192 261 23 1743 0
Turn Type Split Split Perm pm+pt Perm Perm
Protected Phases 4 4 8 8 5 2 6
Permitted Phases 8 2 2 6
Actuated Green, G (s) 25.0 25.0 32.0 32.0 32.0 75.0 75.0 75.0 56.0 56.0
Effective Green, g (s) 25.0 25.0 32.0 32.0 32.0 75.0 75.0 75.0 56.0 56.0
Actuated g/C Ratio 0.17 0.17 0.21 0.21 0.21 0.50 0.50 0.50 0.37 0.37
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.9 4.9 4.9 4.9 4.9 4.3 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 287 258 348 352 328 197 1719 769 48 1279
v/s Ratio Prot 0.03 c0.36 c0.35 0.35 0.14 c0.64 0.51
v/s Ratio Perm 0.05 c0.65 0.17 0.18
v/c Ratio 0.15 2.17 1.64 1.64 0.25 1.58 1.28 0.34 0.48 1.36
Uniform Delay, d1 53.4 62.5 59.0 59.0 49.1 48.0 37.5 22.6 35.9 47.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 538.8 302.3 300.2 0.8 283.3 128.5 0.5 14.4 168.3
Delay (s) 54.0 601.3 361.3 359.2 49.9 331.4 166.0 23.1 50.3 215.3
Level of Service D F F F D F F C D F
Approach Delay (s) 567.9 335.9 167.1 213.1
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 255.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.67
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 161.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 35: I-385 NB Ramps & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 687 0 757 536 1800 0 0 2281 793
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.88 0.97 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1633 1633 2707 3335 3438 3438 1538
Flt Permitted 0.95 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1633 1633 2707 3335 3438 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 763 0 841 596 2000 0 0 2534 881
RTOR Reduction (vph) 0 0 0 0 0 34 0 0 0 0 0 175
Lane Group Flow (vph) 0 0 0 381 382 807 596 2000 0 0 2534 706
Turn Type Perm Perm Prot Perm
Protected Phases 8 5 2 6
Permitted Phases 8 8 6
Actuated Green, G (s) 31.0 31.0 31.0 19.0 107.0 82.0 82.0
Effective Green, g (s) 31.0 31.0 31.0 19.0 107.0 82.0 82.0
Actuated g/C Ratio 0.21 0.21 0.21 0.13 0.71 0.55 0.55
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.9 4.9 4.9 4.3 4.9 4.9 4.9
Lane Grp Cap (vph) 337 337 559 422 2452 1879 841
v/s Ratio Prot c0.18 0.58 c0.74
v/s Ratio Perm 0.23 0.23 c0.30 0.46
v/c Ratio 1.13 1.13 1.44 1.41 0.82 1.35 0.84
Uniform Delay, d1 59.5 59.5 59.5 65.5 14.7 34.0 28.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 89.2 90.3 209.5 199.2 2.5 160.5 8.3
Delay (s) 148.7 149.8 269.0 264.7 17.2 194.5 36.8
Level of Service F F F F B F D
Approach Delay (s) 0.0 212.1 74.0 153.8
Approach LOS A F E F

Intersection Summary
HCM Average Control Delay 138.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.38
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 178.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 36: Roper Mountain Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 0 1627 1068 1825 1143 0 709 0 533 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.4 6.4 5.8 6.4 6.1 6.1 6.1
Lane Util. Factor 0.91 1.00 1.00 0.95 0.95 0.95 0.88
Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00
Satd. Flow (prot) 4940 1538 1719 3438 1633 1633 2707
Flt Permitted 1.00 1.00 0.07 1.00 0.95 0.95 1.00
Satd. Flow (perm) 4940 1538 123 3438 1633 1633 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1808 1187 2028 1270 0 788 0 592 0 0 0
RTOR Reduction (vph) 0 0 153 0 0 0 0 0 212 0 0 0
Lane Group Flow (vph) 0 1808 1034 2028 1270 0 394 394 380 0 0 0
Turn Type Perm pm+pt Perm Perm
Protected Phases 2 1 6 4
Permitted Phases 2 6 4 4
Actuated Green, G (s) 52.6 52.6 121.2 120.6 16.9 16.9 16.9
Effective Green, g (s) 52.6 52.6 121.2 120.6 16.9 16.9 16.9
Actuated g/C Ratio 0.35 0.35 0.81 0.80 0.11 0.11 0.11
Clearance Time (s) 6.4 6.4 5.8 6.4 6.1 6.1 6.1
Vehicle Extension (s) 4.9 4.9 4.3 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 1732 539 761 2764 184 184 305
v/s Ratio Prot 0.37 c1.10 0.37
v/s Ratio Perm 0.67 c1.05 c0.24 0.24 0.14
v/c Ratio 1.04 1.92 2.66 0.46 2.14 2.14 1.25
Uniform Delay, d1 48.7 48.7 39.4 4.6 66.5 66.5 66.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 34.1 419.9 753.0 0.2 531.3 531.3 135.0
Delay (s) 82.8 468.6 792.4 4.8 597.9 597.9 201.6
Level of Service F F F A F F F
Approach Delay (s) 235.7 489.1 427.9 0.0
Approach LOS F F F A

Intersection Summary
HCM Average Control Delay 379.2 HCM Level of Service F
HCM Volume to Capacity ratio 2.56
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.9
Intersection Capacity Utilization 178.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 37: Roper Mountain Road & Congaree Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 167 1677 2 10 1061 605 1006 2 519 6 2 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 6.4 6.4 6.4 6.1 6.1 6.1 6.1
Lane Util. Factor 1.00 0.91 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 0.96 1.00
Satd. Flow (prot) 1719 4939 3437 1538 1719 1539 1742 1538
Flt Permitted 0.08 1.00 0.86 1.00 0.75 1.00 0.79 1.00
Satd. Flow (perm) 153 4939 2968 1538 1360 1539 1421 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 186 1863 2 11 1179 672 1118 2 577 7 2 13
RTOR Reduction (vph) 0 0 0 0 0 354 0 58 0 0 0 2
Lane Group Flow (vph) 186 1865 0 0 1190 318 1118 521 0 0 9 11
Turn Type pm+pt Perm Perm Perm Perm Perm
Protected Phases 5 2 6 4 8
Permitted Phases 2 6 6 4 8 8
Actuated Green, G (s) 51.6 51.6 41.6 41.6 55.9 55.9 55.9 55.9
Effective Green, g (s) 51.6 51.6 41.6 41.6 55.9 55.9 55.9 55.9
Actuated g/C Ratio 0.43 0.43 0.35 0.35 0.47 0.47 0.47 0.47
Clearance Time (s) 5.8 6.4 6.4 6.4 6.1 6.1 6.1 6.1
Vehicle Extension (s) 4.3 4.9 4.9 4.9 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 121 2124 1029 533 634 717 662 716
v/s Ratio Prot c0.05 0.38 0.34
v/s Ratio Perm c0.61 0.40 0.21 c0.82 0.01 0.01
v/c Ratio 1.54 0.88 1.16 0.60 1.76 0.73 0.01 0.02
Uniform Delay, d1 33.9 31.3 39.2 32.3 32.0 25.9 17.2 17.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 278.7 4.8 81.6 2.6 350.0 4.4 0.0 0.0
Delay (s) 312.5 36.1 120.8 34.9 382.0 30.3 17.2 17.3
Level of Service F D F C F C B B
Approach Delay (s) 61.2 89.8 262.0 17.3
Approach LOS E F F B

Intersection Summary
HCM Average Control Delay 131.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.61
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.9
Intersection Capacity Utilization 140.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 No-Build PM 21: Frontage Rd & US 276

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL WBR SEL SET NWT NWR
Lane Configurations
Volume (veh/h) 69 160 50 2770 2206 71
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 77 178 56 3078 2451 79
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1009
pX, platoon unblocked 0.58 0.58 0.58
vC, conflicting volume 4141 1265 2530
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 4977 0 2185
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 71 58
cM capacity (veh/h) 0 620 132

Direction, Lane # WB 1 SE 1 SE 2 SE 3 NW 1 NW 2
Volume Total 254 56 1539 1539 1634 896
Volume Left 77 56 0 0 0 0
Volume Right 178 0 0 0 0 79
cSH 0 132 1700 1700 1700 1700
Volume to Capacity 634.92 0.42 0.91 0.91 0.96 0.53
Queue Length 95th (ft) Err 46 0 0 0 0
Control Delay (s) Err 50.6 0.0 0.0 0.0 0.0
Lane LOS F F
Approach Delay (s) Err 0.9 0.0
Approach LOS F

Intersection Summary
Average Delay 430.4
Intersection Capacity Utilization 96.9% ICU Level of Service F
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2035 No-Build PM 22: US 276 & St Josephs Dr

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement SET SER NWL NWT NEL NER
Lane Configurations
Volume (veh/h) 2290 549 113 1784 493 348
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 2544 610 126 1982 548 387
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 861
pX, platoon unblocked 0.55
vC, conflicting volume 3154 4092 1577
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 3154 4988 1577
tC, single (s) 4.2 6.9 7.0
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 0 0 0
cM capacity (veh/h) 92 0 95

Direction, Lane # SE 1 SE 2 NW 1 NW 2 NE 1
Volume Total 1696 1458 786 1321 934
Volume Left 0 0 126 0 548
Volume Right 0 610 0 0 387
cSH 1700 1700 92 1700 0
Volume to Capacity 1.00 0.86 1.36 0.78 Err
Queue Length 95th (ft) 0 0 231 0 Err
Control Delay (s) 0.0 0.0 298.8 0.0 Err
Lane LOS F F
Approach Delay (s) 0.0 111.5 Err
Approach LOS F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 189.5% ICU Level of Service H
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2035 No-Build PM 29: Rothwell Dr & E Butler Road

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 30 8 2 1101 1518 2
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 33 9 2 1223 1687 2
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 1175 377
pX, platoon unblocked 0.89 0.83 0.83
vC, conflicting volume 2304 844 1689
vC1, stage 1 conf vol 1688
vC2, stage 2 conf vol 616
vCu, unblocked vol 1627 404 1421
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s) 5.9
tF (s) 3.5 3.3 2.2
p0 queue free % 77 98 99
cM capacity (veh/h) 148 488 382

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 42 2 612 612 1124 564
Volume Left 33 2 0 0 0 0
Volume Right 9 0 0 0 0 2
cSH 187 382 1700 1700 1700 1700
Volume to Capacity 0.23 0.01 0.36 0.36 0.66 0.33
Queue Length 95th (ft) 21 0 0 0 0 0
Control Delay (s) 31.3 14.5 0.0 0.0 0.0 0.0
Lane LOS D B
Approach Delay (s) 31.3 0.0 0.0
Approach LOS D

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 52.0% ICU Level of Service A
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2035 No-Build PM 32: New Commerce Ct & E Butler Road

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 80 91 1531 6 80 2399
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 89 101 1701 7 89 2666
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 369
pX, platoon unblocked 0.84 0.84 0.84
vC, conflicting volume 3215 854 1708
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 3255 450 1465
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 78 76
cM capacity (veh/h) 4 461 372

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2 SB 3
Volume Total 190 1134 574 89 1333 1333
Volume Left 89 0 0 89 0 0
Volume Right 101 0 7 0 0 0
cSH 9 1700 1700 372 1700 1700
Volume to Capacity 21.18 0.67 0.34 0.24 0.78 0.78
Queue Length 95th (ft) Err 0 0 23 0 0
Control Delay (s) Err 0.0 0.0 17.7 0.0 0.0
Lane LOS F C
Approach Delay (s) Err 0.0 0.6
Approach LOS F

Intersection Summary
Average Delay 408.7
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2035 No-Build PM 33: E Butler Road & Brookfield Pkwy

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (veh/h) 23 1593 6 2 2187 14 3 0 267 25 0 6
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 26 1770 7 2 2430 16 3 0 297 28 0 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 939
pX, platoon unblocked 0.84 0.84 0.84 0.84 0.84 0.84
vC, conflicting volume 2446 1777 3385 4270 1223 3341 4274 888
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2446 1542 3459 4514 1223 3406 4519 483
tC, single (s) 4.2 4.2 7.6 6.6 7.0 7.6 6.6 7.0
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 86 99 0 100 0 0 100 98
cM capacity (veh/h) 180 346 2 1 167 0 1 438

Direction, Lane # NB 1 NB 2 NB 3 SB 1 SB 2 SE 1 SE 2 NW 1 NW 2
Volume Total 26 1180 597 1217 1231 3 297 28 7
Volume Left 26 0 0 2 0 3 0 28 0
Volume Right 0 0 7 0 16 0 297 0 7
cSH 180 1700 1700 346 1700 2 167 0 438
Volume to Capacity 0.14 0.69 0.35 0.01 0.72 1.89 1.78 Err 0.02
Queue Length 95th (ft) 12 0 0 0 0 31 535 Err 1
Control Delay (s) 28.3 0.0 0.0 0.4 0.0 3573.0 420.1 Err 13.4
Lane LOS D A F F F B
Approach Delay (s) 0.4 0.2 455.1 Err
Approach LOS F F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 90.8% ICU Level of Service E
Analysis Period (min) 15
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CAPACITY ANALYSIS (SYNCHRO) 
2015 BUILD ALTERNATE 4A CONDITIONS 



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 1: Woodruff Road & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 119 381 210 216 258 37 261 818 162 184 860 92
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3255 1719 3438 1538 1719 3438 1538 3335 3438 1538
Flt Permitted 0.58 1.00 0.31 1.00 1.00 0.30 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1042 3255 565 3438 1538 542 3438 1538 3335 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 132 423 233 240 287 41 290 909 180 204 956 102
RTOR Reduction (vph) 0 93 0 0 0 34 0 0 108 0 0 47
Lane Group Flow (vph) 132 563 0 240 287 7 290 909 72 204 956 55
Turn Type pm+pt pm+pt Perm Perm Perm Prot Perm
Protected Phases 7 4 3 8 2 1 6
Permitted Phases 4 8 8 2 2 6
Actuated Green, G (s) 18.8 10.8 22.8 12.8 12.8 32.2 32.2 32.2 6.0 43.2 43.2
Effective Green, g (s) 18.8 10.8 22.8 12.8 12.8 32.2 32.2 32.2 6.0 43.2 43.2
Actuated g/C Ratio 0.24 0.14 0.29 0.16 0.16 0.40 0.40 0.40 0.08 0.54 0.54
Clearance Time (s) 4.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0
Vehicle Extension (s) 4.3 5.5 4.3 5.5 5.5 4.9 4.9 4.9 4.3 4.9 4.9
Lane Grp Cap (vph) 313 439 305 550 246 218 1384 619 250 1857 831
v/s Ratio Prot 0.04 c0.17 c0.10 0.08 0.26 c0.06 0.28
v/s Ratio Perm 0.06 0.13 0.00 c0.54 0.05 0.04
v/c Ratio 0.42 1.28 0.79 0.52 0.03 1.33 0.66 0.12 0.82 0.51 0.07
Uniform Delay, d1 25.4 34.6 24.3 30.8 28.3 23.9 19.4 15.0 36.5 11.7 8.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.87 0.71 0.69
Incremental Delay, d2 1.5 144.0 13.7 2.0 0.1 176.6 2.5 0.4 15.0 0.8 0.1
Delay (s) 26.8 178.6 38.0 32.8 28.5 200.5 21.9 15.4 46.7 9.1 6.1
Level of Service C F D C C F C B D A A
Approach Delay (s) 153.2 34.7 58.6 14.9
Approach LOS F C E B

Intersection Summary
HCM Average Control Delay 60.1 HCM Level of Service E
HCM Volume to Capacity ratio 1.26
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 25.0
Intersection Capacity Utilization 85.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 2: Woodruff Road & Costco Driveway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 18 756 25 56 551 28 25 1 53 7 1 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3421 1719 3438 1538 1719 1543 1719 1810 1538
Flt Permitted 0.36 1.00 0.33 1.00 1.00 0.76 1.00 0.72 1.00 1.00
Satd. Flow (perm) 655 3421 591 3438 1538 1370 1543 1299 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 20 840 28 62 612 31 28 1 59 8 1 12
RTOR Reduction (vph) 0 3 0 0 0 13 0 52 0 0 0 10
Lane Group Flow (vph) 20 865 0 62 612 18 28 8 0 8 1 2
Turn Type pm+pt Perm Perm Perm Perm pm+ov
Protected Phases 5 2 6 8 4 5
Permitted Phases 2 6 6 8 4 4
Actuated Green, G (s) 53.0 53.0 43.3 43.3 43.3 9.0 9.0 9.0 9.0 12.2
Effective Green, g (s) 53.0 53.0 43.3 43.3 43.3 9.0 9.0 9.0 9.0 12.2
Actuated g/C Ratio 0.71 0.71 0.58 0.58 0.58 0.12 0.12 0.12 0.12 0.16
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Vehicle Extension (s) 4.3 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 4.3
Lane Grp Cap (vph) 508 2418 341 1985 888 164 185 156 217 383
v/s Ratio Prot 0.00 c0.25 0.18 0.01 0.00 0.00
v/s Ratio Perm 0.03 0.10 0.01 c0.02 0.01 0.00
v/c Ratio 0.04 0.36 0.18 0.31 0.02 0.17 0.04 0.05 0.00 0.01
Uniform Delay, d1 3.6 4.3 7.5 8.1 6.8 29.6 29.2 29.2 29.1 26.3
Progression Factor 1.00 1.00 0.31 0.35 0.52 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.4 1.1 0.4 0.0 1.2 0.2 0.3 0.0 0.0
Delay (s) 3.6 4.7 3.4 3.2 3.6 30.9 29.4 29.6 29.1 26.3
Level of Service A A A A A C C C C C
Approach Delay (s) 4.7 3.2 29.9 27.7
Approach LOS A A C C

Intersection Summary
HCM Average Control Delay 5.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 65.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 3: Green Heron Road & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 4 1 26 1 1 6 8 576 45 54 814 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 6.3 6.3 6.3 6.3 6.3
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 0.88 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.99 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1592 1765 1538 1719 3401 1719 3438 1538
Flt Permitted 0.96 0.87 1.00 0.31 1.00 0.39 1.00 1.00
Satd. Flow (perm) 1545 1577 1538 565 3401 704 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 4 1 29 1 1 7 9 640 50 60 904 4
RTOR Reduction (vph) 0 26 0 0 0 6 0 7 0 0 0 1
Lane Group Flow (vph) 0 8 0 0 2 1 9 683 0 60 904 3
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 8 4 2 6
Permitted Phases 8 4 4 2 6 6
Actuated Green, G (s) 7.6 7.6 7.6 56.1 56.1 56.1 56.1 56.1
Effective Green, g (s) 7.6 7.6 7.6 56.1 56.1 56.1 56.1 56.1
Actuated g/C Ratio 0.10 0.10 0.10 0.75 0.75 0.75 0.75 0.75
Clearance Time (s) 5.0 5.0 5.0 6.3 6.3 6.3 6.3 6.3
Vehicle Extension (s) 4.3 4.3 4.3 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 157 160 156 423 2544 527 2572 1150
v/s Ratio Prot 0.20 c0.26
v/s Ratio Perm c0.01 0.00 0.00 0.02 0.09 0.00
v/c Ratio 0.05 0.01 0.00 0.02 0.27 0.11 0.35 0.00
Uniform Delay, d1 30.4 30.3 30.3 2.4 3.0 2.6 3.2 2.4
Progression Factor 1.00 1.00 1.00 0.37 0.60 0.61 0.68 0.61
Incremental Delay, d2 0.2 0.0 0.0 0.1 0.2 0.4 0.4 0.0
Delay (s) 30.7 30.4 30.3 1.0 2.0 2.0 2.6 1.5
Level of Service C C C A A A A A
Approach Delay (s) 30.7 30.3 2.0 2.5
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 3.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.32
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 68.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 4: Woodruff Industrial Lane & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 36 5 58 21 5 2 12 512 79 156 834 35
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.86 1.00 0.96 1.00 0.98 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 1561 1719 1742 1719 3369 1719 3417
Flt Permitted 0.61 1.00 0.71 1.00 0.28 1.00 0.35 1.00
Satd. Flow (perm) 1098 1561 1287 1742 513 3369 642 3417
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 40 6 64 23 6 2 13 569 88 173 927 39
RTOR Reduction (vph) 0 59 0 0 2 0 0 5 0 0 1 0
Lane Group Flow (vph) 40 11 0 23 6 0 13 652 0 173 965 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 3 8 7 4 5 2 1 6
Permitted Phases 8 4 2 6
Actuated Green, G (s) 20.1 12.4 15.3 10.0 101.1 98.5 114.3 105.7
Effective Green, g (s) 20.1 12.4 15.3 10.0 101.1 98.5 114.3 105.7
Actuated g/C Ratio 0.13 0.08 0.10 0.07 0.67 0.66 0.76 0.70
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 5.5 4.3 5.5
Lane Grp Cap (vph) 179 129 147 116 367 2212 560 2408
v/s Ratio Prot c0.01 0.01 0.01 0.00 0.00 0.19 c0.02 c0.28
v/s Ratio Perm c0.02 0.01 0.02 0.22
v/c Ratio 0.22 0.09 0.16 0.05 0.04 0.29 0.31 0.40
Uniform Delay, d1 57.6 63.6 61.3 65.6 8.1 11.0 5.4 9.1
Progression Factor 1.00 1.00 1.00 1.00 1.23 1.31 0.21 0.50
Incremental Delay, d2 1.0 0.5 0.8 0.3 0.1 0.3 0.5 0.5
Delay (s) 58.6 64.0 62.1 65.9 10.0 14.7 1.6 5.0
Level of Service E E E E B B A A
Approach Delay (s) 62.1 63.1 14.6 4.5
Approach LOS E E B A

Intersection Summary
HCM Average Control Delay 12.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 61.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 5: I-85 SB Ramps & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL2 WBL WBR SEL SET SER NWL NWT NWR NEL NER
Lane Configurations
Volume (vph) 326 0 203 0 509 82 464 822 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 6.3 6.3 6.5 6.1
Lane Util. Factor 0.97 0.88 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3335 2707 3438 1538 1719 3438
Flt Permitted 0.95 1.00 1.00 1.00 0.37 1.00
Satd. Flow (perm) 3335 2707 3438 1538 672 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 362 0 226 0 566 91 516 913 0 0 0
RTOR Reduction (vph) 0 0 191 0 0 41 0 0 0 0 0
Lane Group Flow (vph) 362 0 35 0 566 50 516 913 0 0 0
Turn Type custom custom Perm pm+pt
Protected Phases 2 1 6
Permitted Phases 4 4 2 6
Actuated Green, G (s) 23.0 23.0 81.9 81.9 115.9 115.9
Effective Green, g (s) 23.0 23.0 81.9 81.9 115.9 115.9
Actuated g/C Ratio 0.15 0.15 0.55 0.55 0.77 0.77
Clearance Time (s) 5.0 5.0 6.3 6.3 6.5 6.1
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 511 415 1877 840 710 2656
v/s Ratio Prot 0.16 c0.13 0.27
v/s Ratio Perm c0.11 0.01 0.03 c0.43
v/c Ratio 0.71 0.08 0.30 0.06 0.73 0.34
Uniform Delay, d1 60.3 54.5 18.5 16.0 7.3 5.3
Progression Factor 1.00 1.00 0.40 0.38 1.49 1.09
Incremental Delay, d2 5.0 0.1 0.4 0.1 3.7 0.3
Delay (s) 65.3 54.6 7.9 6.2 14.7 6.0
Level of Service E D A A B A
Approach Delay (s) 61.2 7.6 9.2 0.0
Approach LOS E A A A

Intersection Summary
HCM Average Control Delay 20.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.5
Intersection Capacity Utilization 73.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 6: I-85 NB Ramps & Woodruff Rd

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBR SET SER NWL NWT
Lane Configurations
Volume (vph) 331 583 678 157 0 955
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 6.5 6.5 6.5
Lane Util. Factor 0.97 0.88 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3335 2707 3438 1538 3438
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3335 2707 3438 1538 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 368 648 753 174 0 1061
RTOR Reduction (vph) 0 402 0 77 0 0
Lane Group Flow (vph) 368 246 753 97 0 1061
Turn Type Prot Perm
Protected Phases 3 3 2 2 4
Permitted Phases 2
Actuated Green, G (s) 35.4 35.4 83.5 83.5 102.5
Effective Green, g (s) 35.4 35.4 83.5 83.5 95.5
Actuated g/C Ratio 0.24 0.24 0.56 0.56 0.64
Clearance Time (s) 5.6 5.6 6.5 6.5
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 787 639 1914 856 2189
v/s Ratio Prot c0.11 0.09 0.22 c0.31
v/s Ratio Perm 0.06
v/c Ratio 0.47 0.39 0.39 0.11 0.48
Uniform Delay, d1 49.2 48.2 18.9 15.7 14.3
Progression Factor 1.00 1.00 1.13 3.69 0.81
Incremental Delay, d2 0.7 0.6 0.6 0.2 0.2
Delay (s) 49.9 48.8 21.9 58.3 11.8
Level of Service D D C E B
Approach Delay (s) 49.2 28.7 11.8
Approach LOS D C B

Intersection Summary
HCM Average Control Delay 29.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.6
Intersection Capacity Utilization 49.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 7: Carolina Point Pkwy & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR SET SER NWL NWT
Lane Configurations
Volume (vph) 113 86 1103 158 130 1450
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 6.5 6.5 6.5 6.5
Lane Util. Factor 0.97 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3335 1538 3438 1538 1719 3438
Flt Permitted 0.95 1.00 1.00 1.00 0.22 1.00
Satd. Flow (perm) 3335 1538 3438 1538 390 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 126 96 1226 176 144 1611
RTOR Reduction (vph) 0 88 0 29 0 0
Lane Group Flow (vph) 126 8 1226 147 144 1611
Turn Type Perm Perm Perm
Protected Phases 4 2 3 6 2 3 6
Permitted Phases 4 4 2 3 6 2 3 6
Actuated Green, G (s) 12.0 12.0 125.4 125.4 125.4 125.4
Effective Green, g (s) 12.0 12.0 125.4 125.4 125.4 125.4
Actuated g/C Ratio 0.08 0.08 0.84 0.84 0.84 0.84
Clearance Time (s) 7.0 7.0
Vehicle Extension (s) 4.3 4.3
Lane Grp Cap (vph) 267 123 2874 1286 326 2874
v/s Ratio Prot c0.04 0.36 c0.47
v/s Ratio Perm 0.00 0.10 0.37
v/c Ratio 0.47 0.06 0.43 0.11 0.44 0.56
Uniform Delay, d1 66.0 63.8 3.1 2.2 3.2 3.8
Progression Factor 1.00 1.00 0.34 0.00 0.06 0.05
Incremental Delay, d2 2.1 0.3 0.1 0.1 1.1 0.2
Delay (s) 68.0 64.1 1.2 0.1 1.3 0.4
Level of Service E E A A A A
Approach Delay (s) 66.4 1.1 0.5
Approach LOS E A A

Intersection Summary
HCM Average Control Delay 5.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 59.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 8: Woodruff Road & Market Point Drive

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 97 1041 51 27 1484 63 33 1 34 27 1 63
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 5.8 6.1 6.1 6.1 5.8 5.8 6.1 5.8 5.8 5.8
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 1719 3438 1538 1719 1810 1538 3335 3438 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 1719 3438 1538 1719 1810 1538 3335 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 108 1157 57 30 1649 70 37 1 38 30 1 70
RTOR Reduction (vph) 0 0 15 0 0 20 0 0 33 0 0 66
Lane Group Flow (vph) 108 1157 42 30 1649 50 37 1 5 30 1 4
Turn Type Prot pm+ov Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 3 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 9.9 102.9 111.3 6.9 99.9 99.9 8.4 12.2 19.1 4.2 8.0 8.0
Effective Green, g (s) 9.9 102.9 111.3 6.9 99.9 99.9 8.4 12.2 19.1 4.2 8.0 8.0
Actuated g/C Ratio 0.07 0.69 0.74 0.05 0.67 0.67 0.06 0.08 0.13 0.03 0.05 0.05
Clearance Time (s) 6.1 6.1 5.8 6.1 6.1 6.1 5.8 5.8 6.1 5.8 5.8 5.8
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 220 2358 1141 79 2290 1024 96 147 196 93 183 82
v/s Ratio Prot 0.03 c0.34 0.00 0.02 c0.48 c0.02 0.00 c0.00 0.01 0.00
v/s Ratio Perm 0.03 0.03 0.00 c0.00
v/c Ratio 0.49 0.49 0.04 0.38 0.72 0.05 0.39 0.01 0.02 0.32 0.01 0.05
Uniform Delay, d1 67.6 11.1 5.1 69.5 16.1 8.6 68.3 63.3 57.3 71.5 67.2 67.4
Progression Factor 1.15 0.64 0.76 0.73 0.14 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 0.7 0.0 3.8 1.6 0.1 4.0 0.0 0.1 3.2 0.0 0.4
Delay (s) 80.0 7.8 3.9 54.5 3.8 0.1 72.3 63.4 57.4 74.7 67.3 67.7
Level of Service F A A D A A E E E E E E
Approach Delay (s) 13.6 4.5 64.7 69.8
Approach LOS B A E E

Intersection Summary
HCM Average Control Delay 11.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 29.9
Intersection Capacity Utilization 63.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 9: Woodruff Road & Garlington Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 216 773 113 106 1040 469 253 243 66 140 112 281
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 6.1 6.1 5.2 6.1 6.1 5.2 5.2 5.2 5.2 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.97 1.00 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 1719 3438 1538 3335 1752 3335 1810 1538
Flt Permitted 0.95 1.00 1.00 0.27 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 482 3438 1538 3335 1752 3335 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 240 859 126 118 1156 521 281 270 73 156 124 312
RTOR Reduction (vph) 0 0 63 0 0 212 0 7 0 0 0 0
Lane Group Flow (vph) 240 859 63 118 1156 309 281 336 0 156 124 312
Turn Type Prot Perm pm+pt Perm Prot Prot Free
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 6 Free
Actuated Green, G (s) 15.1 74.9 74.9 78.2 69.0 69.0 18.1 33.5 10.7 26.1 150.0
Effective Green, g (s) 15.1 74.9 74.9 78.2 69.0 69.0 18.1 33.5 10.7 26.1 150.0
Actuated g/C Ratio 0.10 0.50 0.50 0.52 0.46 0.46 0.12 0.22 0.07 0.17 1.00
Clearance Time (s) 5.2 6.1 6.1 5.2 6.1 6.1 5.2 5.2 5.2 5.2
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 336 1717 768 327 1581 707 402 391 238 315 1538
v/s Ratio Prot c0.07 0.25 0.02 c0.34 c0.08 c0.19 0.05 0.07
v/s Ratio Perm 0.04 0.17 0.20 0.20
v/c Ratio 0.71 0.50 0.08 0.36 0.73 0.44 0.70 0.86 0.66 0.39 0.20
Uniform Delay, d1 65.4 25.1 19.6 19.2 33.0 27.4 63.3 56.0 67.9 54.9 0.0
Progression Factor 1.25 0.67 0.97 0.53 0.52 0.09 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.0 0.9 0.2 0.9 2.6 1.7 5.9 17.8 7.4 1.3 0.3
Delay (s) 88.8 17.7 19.2 11.1 19.7 4.2 69.2 73.7 75.3 56.2 0.3
Level of Service F B B B B A E E E E A
Approach Delay (s) 31.8 14.6 71.7 31.8
Approach LOS C B E C

Intersection Summary
HCM Average Control Delay 30.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 21.7
Intersection Capacity Utilization 74.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 10: Woodruff Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 830 149 64 1100 0 0 0 0 832 0 515
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.6 6.6 6.6 5.7 4.0
Lane Util. Factor 0.95 1.00 0.95 0.97 1.00
Frt 0.98 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3359 1719 3438 3335 1538
Flt Permitted 1.00 0.14 1.00 0.95 1.00
Satd. Flow (perm) 3359 261 3438 3335 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 922 166 71 1222 0 0 0 0 924 0 572
RTOR Reduction (vph) 0 9 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1079 0 71 1222 0 0 0 0 924 0 572
Turn Type pm+pt Prot Free
Protected Phases 2 1 6 4
Permitted Phases 6 Free
Actuated Green, G (s) 73.1 87.8 87.8 49.9 150.0
Effective Green, g (s) 73.1 87.8 87.8 49.9 150.0
Actuated g/C Ratio 0.49 0.59 0.59 0.33 1.00
Clearance Time (s) 6.6 6.6 6.6 5.7
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1637 232 2012 1109 1538
v/s Ratio Prot c0.32 0.02 c0.36 c0.28
v/s Ratio Perm 0.16 0.37
v/c Ratio 0.66 0.31 0.61 0.83 0.37
Uniform Delay, d1 29.0 18.5 20.0 46.2 0.0
Progression Factor 0.77 0.07 0.18 1.01 1.00
Incremental Delay, d2 1.8 0.3 0.3 5.9 0.7
Delay (s) 24.2 1.5 4.0 52.5 0.7
Level of Service C A A D A
Approach Delay (s) 24.2 3.9 0.0 32.7
Approach LOS C A A C

Intersection Summary
HCM Average Control Delay 20.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.9
Intersection Capacity Utilization 115.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 11: Woodruff Road & I-385 NB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 605 1057 0 0 632 614 532 0 254 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 6.1 6.1 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3438 3438 1538 1719 1538
Flt Permitted 0.10 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 188 3438 3438 1538 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 672 1174 0 0 702 682 591 0 282 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 463 0 0 52 0 0 0
Lane Group Flow (vph) 672 1174 0 0 702 219 591 0 230 0 0 0
Turn Type pm+pt Perm Prot custom
Protected Phases 5 2 6 8
Permitted Phases 2 6 8
Actuated Green, G (s) 88.9 88.9 32.3 32.3 50.0 50.0
Effective Green, g (s) 88.9 88.9 32.3 32.3 50.0 50.0
Actuated g/C Ratio 0.59 0.59 0.22 0.22 0.33 0.33
Clearance Time (s) 6.1 6.1 6.1 6.1 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 627 2038 740 331 573 513
v/s Ratio Prot c0.36 0.34 0.20 c0.34
v/s Ratio Perm c0.27 0.14 0.15
v/c Ratio 1.07 0.58 0.95 0.66 1.03 0.45
Uniform Delay, d1 42.8 18.9 58.0 53.9 50.0 39.2
Progression Factor 0.86 0.91 0.82 2.05 1.00 1.00
Incremental Delay, d2 51.4 0.8 17.9 7.2 45.9 1.0
Delay (s) 88.4 18.1 65.5 117.7 95.9 40.2
Level of Service F B E F F D
Approach Delay (s) 43.7 91.2 77.9 0.0
Approach LOS D F E A

Intersection Summary
HCM Average Control Delay 67.0 HCM Level of Service E
HCM Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 115.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 12: Woodruff Road & Commercial Drive

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 116 1102 93 21 1099 44 85 5 7 78 20 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 5.5 5.5 5.5 5.3 5.4 5.4 5.4
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.91 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 3398 1719 3418 1719 1654 1719 1604
Flt Permitted 0.10 1.00 0.19 1.00 0.42 1.00 0.75 1.00
Satd. Flow (perm) 177 3398 347 3418 760 1654 1354 1604
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 129 1224 103 23 1221 49 94 6 8 87 22 69
RTOR Reduction (vph) 0 8 0 0 4 0 0 6 0 0 62 0
Lane Group Flow (vph) 129 1319 0 23 1266 0 94 8 0 87 29 0
Turn Type pm+pt Perm pm+pt Perm
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 45.9 45.9 35.5 35.5 18.2 18.2 8.0 8.0
Effective Green, g (s) 45.9 45.9 35.5 35.5 18.2 18.2 8.0 8.0
Actuated g/C Ratio 0.61 0.61 0.47 0.47 0.24 0.24 0.11 0.11
Clearance Time (s) 5.3 5.5 5.5 5.5 5.3 5.4 5.4 5.4
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 213 2080 164 1618 247 401 144 171
v/s Ratio Prot 0.04 c0.39 c0.37 c0.02 0.00 0.02
v/s Ratio Perm 0.33 0.07 0.07 c0.06
v/c Ratio 0.61 0.63 0.14 0.78 0.38 0.02 0.60 0.17
Uniform Delay, d1 11.3 9.2 11.1 16.5 23.0 21.6 32.0 30.5
Progression Factor 1.78 0.79 0.56 0.70 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.0 1.2 1.6 3.4 1.5 0.0 8.7 0.8
Delay (s) 25.1 8.6 7.8 14.9 24.5 21.6 40.6 31.2
Level of Service C A A B C C D C
Approach Delay (s) 10.0 14.8 24.1 35.8
Approach LOS B B C D

Intersection Summary
HCM Average Control Delay 14.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 21.7
Intersection Capacity Utilization 71.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 13: Woodruff Road & Smith Hines Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 6 1017 164 124 1088 1 74 1 104 1 1 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.0 6.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.92 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99
Satd. Flow (prot) 1719 3367 1719 3438 1633 1667
Flt Permitted 0.21 1.00 0.18 1.00 0.86 0.94
Satd. Flow (perm) 376 3367 329 3438 1441 1584
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 7 1130 182 138 1209 1 82 1 116 1 1 2
RTOR Reduction (vph) 0 17 0 0 0 0 0 68 0 0 2 0
Lane Group Flow (vph) 7 1295 0 138 1210 0 0 131 0 0 2 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 53.4 53.4 53.7 53.7 10.3 10.3
Effective Green, g (s) 53.4 53.4 53.7 53.7 10.3 10.3
Actuated g/C Ratio 0.71 0.71 0.72 0.72 0.14 0.14
Clearance Time (s) 6.3 6.3 6.0 6.0 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 268 2397 236 2462 198 218
v/s Ratio Prot 0.38 0.35
v/s Ratio Perm 0.02 c0.42 c0.09 0.00
v/c Ratio 0.03 0.54 0.58 0.49 0.66 0.01
Uniform Delay, d1 3.2 5.1 5.2 4.7 30.7 27.9
Progression Factor 0.41 0.29 2.19 1.54 1.00 1.00
Incremental Delay, d2 0.1 0.7 1.0 0.1 9.2 0.0
Delay (s) 1.5 2.2 12.3 7.3 39.9 28.0
Level of Service A A B A D C
Approach Delay (s) 2.2 7.8 39.9 28.0
Approach LOS A A D C

Intersection Summary
HCM Average Control Delay 7.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 90.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 14: Woodruff Road & Walmart Driveway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 21 1445 17 14 3250 83 49 2 25 84 1 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.86 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.96
Satd. Flow (prot) 1719 3432 1719 3425 1719 1556 1711
Flt Permitted 0.03 1.00 0.14 1.00 0.79 1.00 0.73
Satd. Flow (perm) 62 3432 251 3425 1421 1556 1296
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 23 1606 19 16 3611 92 54 2 28 93 1 9
RTOR Reduction (vph) 0 0 0 0 1 0 0 25 0 0 3 0
Lane Group Flow (vph) 23 1625 0 16 3702 0 54 5 0 0 100 0
Turn Type pm+pt Perm Perm Perm
Protected Phases 5 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 120.6 120.6 110.3 110.3 18.1 18.1 18.1
Effective Green, g (s) 120.6 120.6 110.3 110.3 18.1 18.1 18.1
Actuated g/C Ratio 0.80 0.80 0.74 0.74 0.12 0.12 0.12
Clearance Time (s) 6.3 6.3 6.3 6.3 5.0 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 94 2759 185 2519 171 188 156
v/s Ratio Prot 0.01 c0.47 c1.08 0.00
v/s Ratio Perm 0.19 0.06 0.04 c0.08
v/c Ratio 0.24 0.59 0.09 1.47 0.32 0.03 0.64
Uniform Delay, d1 45.7 5.5 5.6 19.9 60.3 58.2 62.9
Progression Factor 1.42 0.71 0.58 0.53 1.00 1.00 1.00
Incremental Delay, d2 2.0 0.9 0.4 212.4 1.7 0.1 10.3
Delay (s) 67.1 4.7 3.7 222.8 62.0 58.3 73.2
Level of Service E A A F E E E
Approach Delay (s) 5.6 221.9 60.7 73.2
Approach LOS A F E E

Intersection Summary
HCM Average Control Delay 152.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.35
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 113.8% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 15: Woodruff Road & Verdin Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 40 746 20 94 2081 54 337 247 27 47 200 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 5.2 5.0 5.0 5.2 5.2
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 1.00 0.85 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3425 1719 3425 1719 1810 1538 1719 1738
Flt Permitted 0.04 1.00 0.28 1.00 0.16 1.00 1.00 0.59 1.00
Satd. Flow (perm) 81 3425 510 3425 287 1810 1538 1069 1738
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 44 829 22 104 2312 60 374 274 30 52 222 79
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 20 0 9 0
Lane Group Flow (vph) 44 850 0 104 2371 0 374 274 10 52 292 0
Turn Type Perm Perm pm+pt Perm Perm
Protected Phases 2 6 3 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 89.7 89.7 89.7 89.7 49.0 49.0 49.0 19.8 19.8
Effective Green, g (s) 89.7 89.7 89.7 89.7 49.0 49.0 49.0 19.8 19.8
Actuated g/C Ratio 0.60 0.60 0.60 0.60 0.33 0.33 0.33 0.13 0.13
Clearance Time (s) 6.3 6.3 6.3 6.3 5.2 5.0 5.0 5.2 5.2
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 48 2048 305 2048 321 591 502 141 229
v/s Ratio Prot 0.25 c0.69 c0.18 0.15 0.17
v/s Ratio Perm 0.55 0.20 c0.20 0.01 0.05
v/c Ratio 0.92 0.41 0.34 1.16 1.17 0.46 0.02 0.37 1.28
Uniform Delay, d1 26.8 16.1 15.2 30.1 45.8 40.1 34.2 59.4 65.1
Progression Factor 1.19 1.18 0.67 0.74 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 95.8 0.5 1.9 74.8 102.9 0.9 0.0 2.6 153.8
Delay (s) 127.8 19.5 12.2 97.0 148.7 41.0 34.2 62.0 218.9
Level of Service F B B F F D C E F
Approach Delay (s) 24.9 93.4 100.1 195.8
Approach LOS C F F F

Intersection Summary
HCM Average Control Delay 88.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.14
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.5
Intersection Capacity Utilization 125.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 16: Woodruff Road & Butler Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 5 708 52 533 1893 1 162 28 390 22 29 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 5.0 6.3 5.0 5.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85 1.00 0.97
Flt Protected 1.00 0.95 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 3402 1719 3438 1735 1538 1719 1750
Flt Permitted 0.93 0.19 1.00 0.73 1.00 0.38 1.00
Satd. Flow (perm) 3150 341 3438 1318 1538 688 1750
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 6 787 58 592 2103 1 180 31 433 24 32 9
RTOR Reduction (vph) 0 4 0 0 0 0 0 0 36 0 7 0
Lane Group Flow (vph) 0 847 0 592 2104 0 0 211 397 24 34 0
Turn Type Perm pm+pt Perm pm+ov Perm
Protected Phases 2 1 6 8 1 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 61.5 110.3 110.3 28.4 70.9 28.4 28.4
Effective Green, g (s) 61.5 110.3 110.3 28.4 70.9 28.4 28.4
Actuated g/C Ratio 0.41 0.74 0.74 0.19 0.47 0.19 0.19
Clearance Time (s) 6.3 6.3 6.3 5.0 6.3 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1292 641 2528 250 727 130 331
v/s Ratio Prot c0.26 0.61 0.15 0.02
v/s Ratio Perm 0.27 c0.42 c0.16 0.10 0.03
v/c Ratio 0.66 0.92 0.83 0.84 0.55 0.18 0.10
Uniform Delay, d1 35.7 31.4 13.5 58.7 28.1 51.1 50.3
Progression Factor 0.56 1.16 0.52 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 2.6 0.3 23.3 1.2 1.1 0.2
Delay (s) 22.5 38.9 7.4 81.9 29.3 52.2 50.5
Level of Service C D A F C D D
Approach Delay (s) 22.5 14.3 46.5 51.1
Approach LOS C B D D

Intersection Summary
HCM Average Control Delay 21.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 109.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 17: Woodruff Road & Bell Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 25 1105 90 28 2672 17 139 1 34 14 1 59
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.2 6.2 6.2 6.2 5.4 5.4
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.97 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.96 0.99
Satd. Flow (prot) 1719 3399 1719 3435 1694 1600
Flt Permitted 0.03 1.00 0.18 1.00 0.66 0.94
Satd. Flow (perm) 62 3399 326 3435 1161 1526
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 28 1228 100 31 2969 19 154 1 38 16 1 66
RTOR Reduction (vph) 0 4 0 0 0 0 0 6 0 0 5 0
Lane Group Flow (vph) 28 1324 0 31 2988 0 0 187 0 0 78 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 116.8 116.8 116.8 116.8 21.6 21.6
Effective Green, g (s) 116.8 116.8 116.8 116.8 21.6 21.6
Actuated g/C Ratio 0.78 0.78 0.78 0.78 0.14 0.14
Clearance Time (s) 6.2 6.2 6.2 6.2 5.4 5.4
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 48 2647 254 2675 167 220
v/s Ratio Prot 0.39 c0.87
v/s Ratio Perm 0.45 0.10 c0.16 0.05
v/c Ratio 0.58 0.50 0.12 1.12 1.12 0.35
Uniform Delay, d1 6.7 6.0 4.1 16.6 64.2 57.9
Progression Factor 2.06 1.59 0.71 0.49 1.00 1.00
Incremental Delay, d2 37.0 0.6 0.4 55.2 105.4 1.6
Delay (s) 50.9 10.2 3.3 63.3 169.6 59.5
Level of Service D B A E F E
Approach Delay (s) 11.0 62.7 169.6 59.5
Approach LOS B E F E

Intersection Summary
HCM Average Control Delay 52.0 HCM Level of Service D
HCM Volume to Capacity ratio 1.12
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.6
Intersection Capacity Utilization 100.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 18: Woodruff Road & SC 14

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 151 598 92 50 1477 199 369 384 132 132 229 319
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 5.0 6.3 6.3 5.0 5.0 6.3 5.0 5.0 6.3
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3438 1538 1719 3377 1719 1810 1538 1719 1810 1538
Flt Permitted 0.05 1.00 1.00 0.36 1.00 0.17 1.00 1.00 0.22 1.00 1.00
Satd. Flow (perm) 94 3438 1538 656 3377 315 1810 1538 402 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 168 664 102 56 1641 221 410 427 147 147 254 354
RTOR Reduction (vph) 0 0 33 0 7 0 0 0 70 0 0 18
Lane Group Flow (vph) 168 664 69 56 1855 0 410 427 77 147 254 336
Turn Type pm+pt pm+ov pm+pt pm+pt pm+ov pm+pt pm+ov
Protected Phases 5 2 3 1 6 3 8 1 7 4 5
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 88.9 77.2 102.2 79.9 72.7 48.0 35.0 42.2 26.0 18.0 29.7
Effective Green, g (s) 88.9 77.2 102.2 79.9 72.7 48.0 35.0 42.2 26.0 18.0 29.7
Actuated g/C Ratio 0.59 0.51 0.68 0.53 0.48 0.32 0.23 0.28 0.17 0.12 0.20
Clearance Time (s) 6.3 6.3 5.0 6.3 6.3 5.0 5.0 6.3 5.0 5.0 6.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 182 1769 1048 400 1637 335 422 433 140 217 305
v/s Ratio Prot 0.07 c0.19 0.01 0.01 c0.55 c0.20 0.24 0.01 0.06 0.14 c0.09
v/s Ratio Perm 0.48 0.03 0.07 c0.19 0.04 0.13 0.13
v/c Ratio 0.92 0.38 0.07 0.14 1.13 1.22 1.01 0.18 1.05 1.17 1.10
Uniform Delay, d1 48.9 21.9 8.0 17.1 38.6 45.7 57.5 40.8 59.9 66.0 60.1
Progression Factor 1.05 0.56 1.35 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 41.8 0.5 0.0 0.3 68.1 124.5 46.8 0.3 90.0 114.8 82.0
Delay (s) 93.0 12.8 10.8 17.4 106.8 170.2 104.3 41.1 149.9 180.8 142.1
Level of Service F B B B F F F D F F F
Approach Delay (s) 27.0 104.1 122.3 156.6
Approach LOS C F F F

Intersection Summary
HCM Average Control Delay 101.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.20
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 23.9
Intersection Capacity Utilization 106.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 19: E Parkins Mill Road & US 276

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 105 100 49 136 23 103 97 1419 75 84 1240 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 0.97 1.00 1.00 1.00 0.91 1.00 0.97 0.91 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3269 3335 1810 1538 1719 4940 1538 3335 4940 1538
Flt Permitted 0.74 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1340 3269 3335 1810 1538 1719 4940 1538 3335 4940 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 117 111 54 151 26 114 108 1577 83 93 1378 99
RTOR Reduction (vph) 0 49 0 0 0 100 0 0 48 0 0 62
Lane Group Flow (vph) 117 116 0 151 26 14 108 1577 35 93 1378 37
Turn Type pm+pt Prot Perm Prot Perm Prot Perm
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 4 6 2
Actuated Green, G (s) 9.8 5.8 6.0 7.8 7.8 7.6 27.2 27.2 5.0 24.6 24.6
Effective Green, g (s) 9.8 5.8 6.0 7.8 7.8 7.6 27.2 27.2 5.0 24.6 24.6
Actuated g/C Ratio 0.15 0.09 0.09 0.12 0.12 0.12 0.42 0.42 0.08 0.38 0.38
Clearance Time (s) 4.0 6.0 4.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 4.3 4.9 4.3 4.9 4.9 4.3 4.9 4.9 4.3 4.9 4.9
Lane Grp Cap (vph) 225 292 308 217 185 201 2067 644 257 1870 582
v/s Ratio Prot 0.03 0.04 c0.05 0.01 c0.06 c0.32 0.03 0.28
v/s Ratio Perm c0.05 0.01 0.02 0.02
v/c Ratio 0.52 0.40 0.49 0.12 0.07 0.54 0.76 0.05 0.36 0.74 0.06
Uniform Delay, d1 25.2 27.9 28.0 25.5 25.4 27.0 16.1 11.2 28.5 17.4 12.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.87 0.89 0.82 1.00 1.00 1.00
Incremental Delay, d2 3.2 1.8 1.9 0.5 0.3 3.2 2.2 0.1 1.4 2.6 0.2
Delay (s) 28.3 29.7 30.0 26.0 25.7 26.8 16.6 9.3 29.9 20.0 13.1
Level of Service C C C C C C B A C C B
Approach Delay (s) 29.2 28.0 16.9 20.2
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 19.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 20: Duvall Drive & US 276

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR SET SER NWL NWT
Lane Configurations
Volume (vph) 346 96 1198 227 104 1245
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.3 6.3 6.3
Lane Util. Factor 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.85 0.98 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 1538 4822 1719 4940
Flt Permitted 0.95 1.00 1.00 0.12 1.00
Satd. Flow (perm) 1719 1538 4822 221 4940
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 384 107 1331 252 116 1383
RTOR Reduction (vph) 0 38 42 0 0 0
Lane Group Flow (vph) 384 69 1541 0 116 1383
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 6
Actuated Green, G (s) 15.0 15.0 37.7 37.7 37.7
Effective Green, g (s) 15.0 15.0 37.7 37.7 37.7
Actuated g/C Ratio 0.23 0.23 0.58 0.58 0.58
Clearance Time (s) 6.0 6.0 6.3 6.3 6.3
Vehicle Extension (s) 4.9 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 397 355 2797 128 2865
v/s Ratio Prot c0.22 0.32 0.28
v/s Ratio Perm 0.04 c0.52
v/c Ratio 0.97 0.19 0.55 0.91 0.48
Uniform Delay, d1 24.8 20.1 8.4 12.1 8.0
Progression Factor 1.00 1.00 0.18 1.00 1.00
Incremental Delay, d2 36.7 0.5 0.6 57.5 0.6
Delay (s) 61.5 20.7 2.1 69.6 8.5
Level of Service E C A E A
Approach Delay (s) 52.6 2.1 13.3
Approach LOS D A B

Intersection Summary
HCM Average Control Delay 13.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.3
Intersection Capacity Utilization 76.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 23: US 276 & Millennium Blvd

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 102 1205 210 24 1680 57 71 75 61 4 14 38
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.5 6.5 4.5 6.5 6.5 6.0 6.0 6.0 6.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 1.00 0.88
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3438 1538 1719 3438 1538 3335 3206 1719 1810 2707
Flt Permitted 0.06 1.00 1.00 0.15 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 115 3438 1538 279 3438 1538 3335 3206 1810 1810 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 113 1339 233 27 1867 63 79 83 68 4 16 42
RTOR Reduction (vph) 0 0 88 0 0 26 0 62 0 0 0 37
Lane Group Flow (vph) 113 1339 145 27 1867 37 79 89 0 4 16 5
Turn Type pm+pt Perm pm+pt Perm Prot pm+pt pm+ov
Protected Phases 5 2 1 6 3 8 7 4 5
Permitted Phases 2 2 6 6 4 4
Actuated Green, G (s) 71.2 63.2 63.2 62.9 59.3 59.3 8.0 9.0 7.0 4.0 12.0
Effective Green, g (s) 71.2 63.2 63.2 62.9 59.3 59.3 8.0 9.0 7.0 4.0 12.0
Actuated g/C Ratio 0.70 0.62 0.62 0.62 0.58 0.58 0.08 0.09 0.07 0.04 0.12
Clearance Time (s) 4.0 6.5 6.5 4.5 6.5 6.5 6.0 6.0 6.0 6.0 4.0
Vehicle Extension (s) 4.3 4.9 4.9 4.3 4.9 4.9 4.3 6.4 4.3 6.4 4.3
Lane Grp Cap (vph) 206 2134 955 223 2003 896 262 283 122 71 319
v/s Ratio Prot c0.04 0.39 0.00 c0.54 c0.02 c0.03 0.00 0.01 0.00
v/s Ratio Perm 0.34 0.09 0.07 0.02 0.00 0.00
v/c Ratio 0.55 0.63 0.15 0.12 0.93 0.04 0.30 0.31 0.03 0.23 0.02
Uniform Delay, d1 19.9 12.0 8.1 8.7 19.4 9.1 44.3 43.5 44.2 47.4 39.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.2 0.8 0.1 0.4 8.9 0.0 1.0 2.0 0.2 5.0 0.0
Delay (s) 24.1 12.8 8.2 9.0 28.3 9.1 45.3 45.5 44.4 52.4 39.7
Level of Service C B A A C A D D D D D
Approach Delay (s) 12.9 27.4 45.4 43.3
Approach LOS B C D D

Intersection Summary
HCM Average Control Delay 22.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 101.8 Sum of lost time (s) 26.5
Intersection Capacity Utilization 75.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 24: Pelham Road & The Parkway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 234 936 955 0 1657 774 0 0 0 276 502 180
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.8 5.8 5.3 5.3 5.3 5.3
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 3438 1538 1719 1810 1538
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 3438 1538 1719 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 260 1040 1061 0 1841 860 0 0 0 307 558 200
RTOR Reduction (vph) 0 0 29 0 0 2 0 0 0 0 0 107
Lane Group Flow (vph) 260 1040 1032 0 1841 858 0 0 0 307 558 93
Turn Type Prot Perm Perm custom Perm Perm
Protected Phases 5 2 6 4 4
Permitted Phases 2 6 6 4 4
Actuated Green, G (s) 8.2 68.2 68.2 54.2 84.9 30.7 30.7 30.7
Effective Green, g (s) 8.2 68.2 68.2 54.2 84.9 30.7 30.7 30.7
Actuated g/C Ratio 0.07 0.62 0.62 0.49 0.77 0.28 0.28 0.28
Clearance Time (s) 5.8 5.8 5.8 5.8 5.3 5.3 5.3 5.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 249 2132 954 1694 1187 480 505 429
v/s Ratio Prot 0.08 0.30 0.54 0.20 c0.31
v/s Ratio Perm c0.67 0.36 0.18 0.06
v/c Ratio 1.04 0.49 1.08 1.09 0.72 0.64 1.10 0.22
Uniform Delay, d1 50.9 11.4 20.9 27.9 6.5 34.8 39.6 30.4
Progression Factor 1.00 1.00 1.00 0.82 0.89 1.00 1.00 1.00
Incremental Delay, d2 69.1 0.8 53.9 42.2 0.6 3.4 71.9 0.4
Delay (s) 120.0 12.2 74.8 65.2 6.4 38.1 111.5 30.8
Level of Service F B E E A D F C
Approach Delay (s) 52.2 46.5 0.0 75.2
Approach LOS D D A E

Intersection Summary
HCM Average Control Delay 53.7 HCM Level of Service D
HCM Volume to Capacity ratio 1.09
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 145.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 25: Pelham Road & I-85 SB off ramp

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 0 1212 1222 0 649 1209
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.3 5.3
Lane Util. Factor 0.95 0.95 1.00 0.88
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3438 3438 1719 2707
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3438 3438 1719 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1347 1358 0 721 1343
RTOR Reduction (vph) 0 0 0 0 0 11
Lane Group Flow (vph) 0 1347 1358 0 721 1332
Turn Type Perm
Protected Phases 2 6 4
Permitted Phases 4
Actuated Green, G (s) 45.4 45.4 53.7 53.7
Effective Green, g (s) 45.4 45.4 53.7 53.7
Actuated g/C Ratio 0.41 0.41 0.49 0.49
Clearance Time (s) 5.6 5.6 5.3 5.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1419 1419 839 1322
v/s Ratio Prot 0.39 c0.39 0.42
v/s Ratio Perm c0.49
v/c Ratio 0.95 0.96 0.86 1.01
Uniform Delay, d1 31.2 31.4 24.8 28.1
Progression Factor 0.93 0.84 1.00 1.00
Incremental Delay, d2 13.0 13.7 9.2 26.7
Delay (s) 42.0 40.1 34.1 54.8
Level of Service D D C D
Approach Delay (s) 42.0 40.1 47.6
Approach LOS D D D

Intersection Summary
HCM Average Control Delay 43.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 122.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 26: Pelham Road & I-85 NB off ramp

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1110 0 0 647 910 948
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.0 5.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3438 3438 3335 1538
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3438 3438 3335 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 1233 0 0 719 1011 1053
RTOR Reduction (vph) 0 0 0 0 0 3
Lane Group Flow (vph) 1233 0 0 719 1011 1050
Turn Type Perm
Protected Phases 2 6 8
Permitted Phases 8
Actuated Green, G (s) 36.2 36.2 63.0 63.0
Effective Green, g (s) 36.2 36.2 63.0 63.0
Actuated g/C Ratio 0.33 0.33 0.57 0.57
Clearance Time (s) 5.8 5.8 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1131 1131 1910 881
v/s Ratio Prot c0.36 0.21 0.30
v/s Ratio Perm c0.68
v/c Ratio 1.09 0.64 0.53 1.19
Uniform Delay, d1 36.9 31.3 14.4 23.5
Progression Factor 0.74 0.84 1.00 1.00
Incremental Delay, d2 46.9 2.2 0.4 97.8
Delay (s) 74.3 28.6 14.8 121.3
Level of Service E C B F
Approach Delay (s) 74.3 28.6 69.1
Approach LOS E C E

Intersection Summary
HCM Average Control Delay 63.5 HCM Level of Service E
HCM Volume to Capacity ratio 1.16
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.8
Intersection Capacity Utilization 135.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 27: Pelham Road & Boland Court

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 33 1425 600 141 869 8 305 2 148 26 2 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.7 6.7 6.7 6.7 6.3 6.3 6.3
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 1.00 0.85 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.97
Satd. Flow (prot) 1719 3285 1719 3433 1724 1538 1682
Flt Permitted 0.29 1.00 0.06 1.00 0.69 1.00 0.51
Satd. Flow (perm) 532 3285 110 3433 1258 1538 880
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 37 1583 667 157 966 9 339 2 164 29 2 13
RTOR Reduction (vph) 0 42 0 0 1 0 0 0 82 0 10 0
Lane Group Flow (vph) 37 2208 0 157 974 0 0 341 82 0 34 0
Turn Type Perm pm+pt Perm Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 59.0 59.0 71.0 71.0 26.0 26.0 26.0
Effective Green, g (s) 59.0 59.0 71.0 71.0 26.0 26.0 26.0
Actuated g/C Ratio 0.54 0.54 0.65 0.65 0.24 0.24 0.24
Clearance Time (s) 6.7 6.7 6.7 6.7 6.3 6.3 6.3
Vehicle Extension (s) 4.9 4.9 4.3 4.9 4.3 4.3 4.3
Lane Grp Cap (vph) 285 1762 149 2216 297 364 208
v/s Ratio Prot c0.67 c0.05 0.28
v/s Ratio Perm 0.07 0.63 c0.27 0.05 0.04
v/c Ratio 0.13 1.25 1.05 0.44 1.15 0.22 0.16
Uniform Delay, d1 12.7 25.5 33.1 9.7 42.0 33.9 33.4
Progression Factor 0.62 0.54 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 114.3 88.7 0.6 98.5 0.5 0.6
Delay (s) 7.9 128.1 121.8 10.3 140.5 34.4 34.0
Level of Service A F F B F C C
Approach Delay (s) 126.1 25.8 106.0 34.0
Approach LOS F C F C

Intersection Summary
HCM Average Control Delay 93.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.21
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 19.7
Intersection Capacity Utilization 106.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 28: Forsythia Dr & E Butler Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 19 0 16 16 0 118 2 978 11 41 882 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.88 1.00 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 1538 1585 1719 3432 1719 3432
Flt Permitted 0.68 1.00 0.96 0.27 1.00 0.23 1.00
Satd. Flow (perm) 1234 1538 1524 487 3432 422 3432
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 21 0 18 18 0 131 2 1087 12 46 980 11
RTOR Reduction (vph) 0 0 15 0 68 0 0 1 0 0 1 0
Lane Group Flow (vph) 0 21 3 0 81 0 2 1098 0 46 990 0
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 10.0 10.0 10.0 43.0 43.0 43.0 43.0
Effective Green, g (s) 10.0 10.0 10.0 43.0 43.0 43.0 43.0
Actuated g/C Ratio 0.15 0.15 0.15 0.66 0.66 0.66 0.66
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 190 237 234 322 2270 279 2270
v/s Ratio Prot c0.32 0.29
v/s Ratio Perm 0.02 0.00 c0.05 0.00 0.11
v/c Ratio 0.11 0.01 0.35 0.01 0.48 0.16 0.44
Uniform Delay, d1 23.7 23.3 24.6 3.7 5.5 4.2 5.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.52 0.55
Incremental Delay, d2 0.4 0.0 1.4 0.0 0.7 1.2 0.6
Delay (s) 24.1 23.3 26.0 3.8 6.2 3.3 3.4
Level of Service C C C A A A A
Approach Delay (s) 23.7 26.0 6.2 3.4
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 6.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 30: E Butler Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 0 1052 65 179 714 0 557 0 245 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3408 1719 3438 1719 1538
Flt Permitted 1.00 0.07 1.00 0.95 1.00
Satd. Flow (perm) 3408 130 3438 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1169 72 199 793 0 619 0 272 0 0 0
RTOR Reduction (vph) 0 3 0 0 0 0 0 0 99 0 0 0
Lane Group Flow (vph) 0 1238 0 199 793 0 619 0 173 0 0 0
Turn Type pm+pt Prot custom
Protected Phases 2 1 6 4
Permitted Phases 6 4
Actuated Green, G (s) 49.5 70.0 70.0 48.0 48.0
Effective Green, g (s) 49.5 70.0 70.0 48.0 48.0
Actuated g/C Ratio 0.38 0.54 0.54 0.37 0.37
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1298 247 1851 635 568
v/s Ratio Prot c0.36 c0.09 0.23 c0.36
v/s Ratio Perm 0.34 0.11
v/c Ratio 0.95 0.81 0.43 0.97 0.30
Uniform Delay, d1 39.1 36.3 18.0 40.4 29.1
Progression Factor 0.91 0.90 1.63 1.00 1.00
Incremental Delay, d2 15.0 14.1 0.5 29.4 0.5
Delay (s) 50.6 46.8 29.9 69.8 29.6
Level of Service D D C E C
Approach Delay (s) 50.6 33.3 57.5 0.0
Approach LOS D C E A

Intersection Summary
HCM Average Control Delay 47.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 86.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 31: E Butler Road & I-385 NB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 413 1196 0 0 875 512 0 0 0 18 0 304
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3438 3438 1538 1719 1538
Flt Permitted 0.14 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 260 3438 3438 1538 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 459 1329 0 0 972 569 0 0 0 20 0 338
RTOR Reduction (vph) 0 0 0 0 0 309 0 0 0 0 0 63
Lane Group Flow (vph) 459 1329 0 0 972 260 0 0 0 20 0 275
Turn Type pm+pt custom custom custom
Protected Phases 5 2 8
Permitted Phases 2 6 6 8
Actuated Green, G (s) 91.0 91.0 53.4 53.4 27.0 27.0
Effective Green, g (s) 91.0 91.0 53.4 53.4 27.0 27.0
Actuated g/C Ratio 0.70 0.70 0.41 0.41 0.21 0.21
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 537 2407 1412 632 357 319
v/s Ratio Prot c0.21 0.39 c0.18
v/s Ratio Perm c0.39 0.28 0.17 0.01
v/c Ratio 0.85 0.55 0.69 0.41 0.06 0.86
Uniform Delay, d1 29.3 9.5 31.5 27.2 41.3 49.7
Progression Factor 0.67 0.41 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.5 0.3 2.8 2.0 0.1 21.4
Delay (s) 24.1 4.2 34.2 29.1 41.4 71.1
Level of Service C A C C D E
Approach Delay (s) 9.3 32.3 0.0 69.4
Approach LOS A C A E

Intersection Summary
HCM Average Control Delay 24.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 86.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 34: Frontage Road & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 2 61 94 69 14 11 526 766 647 61 1087 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 1645 1633 1664 1538 1719 3438 1538 1719 3427
Flt Permitted 0.95 1.00 0.95 0.97 1.00 0.12 1.00 1.00 0.33 1.00
Satd. Flow (perm) 1719 1645 1633 1664 1538 219 3438 1538 601 3427
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 2 68 104 77 16 12 584 851 719 68 1208 26
RTOR Reduction (vph) 0 68 0 0 0 11 0 0 213 0 2 0
Lane Group Flow (vph) 2 104 0 46 47 1 584 851 506 68 1232 0
Turn Type Split Split Perm pm+pt Perm Perm
Protected Phases 4 4 8 8 5 2 6
Permitted Phases 8 2 2 6
Actuated Green, G (s) 5.0 5.0 4.0 4.0 4.0 53.0 53.0 53.0 27.0 27.0
Effective Green, g (s) 5.0 5.0 4.0 4.0 4.0 53.0 53.0 53.0 27.0 27.0
Actuated g/C Ratio 0.06 0.06 0.05 0.05 0.05 0.66 0.66 0.66 0.34 0.34
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.9 4.9 4.9 4.9 4.9 4.3 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 107 103 82 83 77 520 2278 1019 203 1157
v/s Ratio Prot 0.00 c0.06 0.03 c0.03 c0.28 0.25 0.36
v/s Ratio Perm 0.00 c0.46 0.33 0.11
v/c Ratio 0.02 1.01 0.56 0.57 0.01 1.12 0.37 0.50 0.33 1.06
Uniform Delay, d1 35.2 37.5 37.1 37.2 36.1 23.2 6.1 6.8 19.8 26.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.11 0.70 1.37 1.00 1.00
Incremental Delay, d2 0.1 90.2 13.3 13.4 0.1 68.8 0.2 0.9 4.4 45.5
Delay (s) 35.3 127.7 50.4 50.6 36.2 94.5 4.5 10.2 24.2 72.0
Level of Service D F D D D F A B C E
Approach Delay (s) 126.6 48.9 30.8 69.5
Approach LOS F D C E

Intersection Summary
HCM Average Control Delay 49.3 HCM Level of Service D
HCM Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 92.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 35: I-385 NB Ramps & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 659 0 934 164 1005 0 0 963 287
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.88 0.97 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1633 1633 2707 3335 3438 3438 1538
Flt Permitted 0.95 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1633 1633 2707 3335 3438 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 732 0 1038 182 1117 0 0 1070 319
RTOR Reduction (vph) 0 0 0 0 0 62 0 0 0 0 0 207
Lane Group Flow (vph) 0 0 0 366 366 976 182 1117 0 0 1070 112
Turn Type Perm Perm Prot Perm
Protected Phases 8 5 2 6
Permitted Phases 8 8 6
Actuated Green, G (s) 28.0 28.0 28.0 6.0 40.0 28.0 28.0
Effective Green, g (s) 28.0 28.0 28.0 6.0 40.0 28.0 28.0
Actuated g/C Ratio 0.35 0.35 0.35 0.08 0.50 0.35 0.35
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.9 4.9 4.9 4.3 4.9 4.9 4.9
Lane Grp Cap (vph) 572 572 947 250 1719 1203 538
v/s Ratio Prot 0.05 c0.32 c0.31
v/s Ratio Perm 0.22 0.22 c0.36 0.07
v/c Ratio 0.64 0.64 1.03 0.73 0.65 0.89 0.21
Uniform Delay, d1 21.8 21.8 26.0 36.2 14.8 24.5 18.2
Progression Factor 1.00 1.00 1.00 1.32 0.12 0.49 0.46
Incremental Delay, d2 3.2 3.2 37.2 8.7 1.5 1.1 0.1
Delay (s) 25.0 25.0 63.2 56.4 3.2 13.1 8.5
Level of Service C C E E A B A
Approach Delay (s) 0.0 47.4 10.6 12.0
Approach LOS A D B B

Intersection Summary
HCM Average Control Delay 25.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 88.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 36: Roper Mountain Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 0 661 236 608 1014 0 508 0 304 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.4 6.4 5.8 6.4 6.1 6.1 6.1
Lane Util. Factor 0.91 1.00 1.00 0.95 0.95 0.95 0.88
Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00
Satd. Flow (prot) 4940 1538 1719 3438 1633 1633 2707
Flt Permitted 1.00 1.00 0.34 1.00 0.95 0.95 1.00
Satd. Flow (perm) 4940 1538 615 3438 1633 1633 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 734 262 676 1127 0 564 0 338 0 0 0
RTOR Reduction (vph) 0 0 160 0 0 0 0 0 172 0 0 0
Lane Group Flow (vph) 0 734 102 676 1127 0 282 282 166 0 0 0
Turn Type Perm pm+pt Perm Perm
Protected Phases 2 1 6 4
Permitted Phases 2 6 4 4
Actuated Green, G (s) 31.0 31.0 54.2 53.6 13.9 13.9 13.9
Effective Green, g (s) 31.0 31.0 54.2 53.6 13.9 13.9 13.9
Actuated g/C Ratio 0.39 0.39 0.68 0.67 0.17 0.17 0.17
Clearance Time (s) 6.4 6.4 5.8 6.4 6.1 6.1 6.1
Vehicle Extension (s) 4.9 4.9 4.3 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 1914 596 649 2303 284 284 470
v/s Ratio Prot 0.15 c0.22 0.33
v/s Ratio Perm 0.07 c0.49 c0.17 0.17 0.06
v/c Ratio 0.38 0.17 1.04 0.49 0.99 0.99 0.35
Uniform Delay, d1 17.6 16.1 14.2 6.5 33.0 33.0 29.1
Progression Factor 0.30 0.26 0.67 0.75 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.6 38.6 0.4 51.4 51.4 0.9
Delay (s) 5.8 4.7 48.1 5.3 84.4 84.4 30.0
Level of Service A A D A F F C
Approach Delay (s) 5.5 21.3 64.0 0.0
Approach LOS A C E A

Intersection Summary
HCM Average Control Delay 27.5 HCM Level of Service C
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.9
Intersection Capacity Utilization 88.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 37: Roper Mountain Road & Congaree Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 273 700 1 4 933 381 196 2 202 1 2 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 6.4 6.4 6.4 6.1 6.1 6.1 6.1
Lane Util. Factor 1.00 0.91 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1719 4939 3437 1538 1719 1540 1780 1538
Flt Permitted 0.15 1.00 0.95 1.00 0.76 1.00 0.91 1.00
Satd. Flow (perm) 268 4939 3273 1538 1368 1540 1647 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 303 778 1 4 1037 423 218 2 224 1 2 1
RTOR Reduction (vph) 0 0 0 0 0 236 0 179 0 0 0 1
Lane Group Flow (vph) 303 779 0 0 1041 187 218 47 0 0 3 0
Turn Type pm+pt Perm Perm Perm Perm Perm
Protected Phases 5 2 6 4 8
Permitted Phases 2 6 6 4 8 8
Actuated Green, G (s) 51.3 51.3 35.3 35.3 16.2 16.2 16.2 16.2
Effective Green, g (s) 51.3 51.3 35.3 35.3 16.2 16.2 16.2 16.2
Actuated g/C Ratio 0.64 0.64 0.44 0.44 0.20 0.20 0.20 0.20
Clearance Time (s) 5.8 6.4 6.4 6.4 6.1 6.1 6.1 6.1
Vehicle Extension (s) 4.3 4.9 4.9 4.9 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 357 3167 1444 679 277 312 334 311
v/s Ratio Prot c0.11 0.16 0.03
v/s Ratio Perm c0.44 0.32 0.12 c0.16 0.00 0.00
v/c Ratio 0.85 0.25 0.72 0.27 0.79 0.15 0.01 0.00
Uniform Delay, d1 13.9 6.1 18.3 14.2 30.3 26.2 25.5 25.4
Progression Factor 1.07 1.35 0.68 0.56 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.0 0.2 2.8 0.9 15.6 0.5 0.0 0.0
Delay (s) 29.8 8.4 15.2 8.9 45.8 26.7 25.5 25.4
Level of Service C A B A D C C C
Approach Delay (s) 14.4 13.4 36.1 25.5
Approach LOS B B D C

Intersection Summary
HCM Average Control Delay 17.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.9
Intersection Capacity Utilization 84.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 21: US 276 & 

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL WBR SEL SET NWT NWR
Lane Configurations
Volume (veh/h) 125 20 74 1555 1906 72
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 139 22 82 1728 2118 80
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1013
pX, platoon unblocked 0.50 0.50 0.50
vC, conflicting volume 3186 1099 2198
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 3371 0 1401
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 96 65
cM capacity (veh/h) 2 539 235

Direction, Lane # WB 1 SE 1 SE 2 SE 3 NW 1 NW 2
Volume Total 161 82 864 864 1412 786
Volume Left 139 82 0 0 0 0
Volume Right 22 0 0 0 0 80
cSH 2 235 1700 1700 1700 1700
Volume to Capacity 77.97 0.35 0.51 0.51 0.83 0.46
Queue Length 95th (ft) Err 37 0 0 0 0
Control Delay (s) Err 28.3 0.0 0.0 0.0 0.0
Lane LOS F D
Approach Delay (s) Err 1.3 0.0
Approach LOS F

Intersection Summary
Average Delay 387.0
Intersection Capacity Utilization 76.3% ICU Level of Service D
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 22: US 276 & St Josephs Dr

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement SET SER NWL NWT NEL NER
Lane Configurations
Volume (veh/h) 1419 261 264 1525 453 98
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 1577 290 293 1694 503 109
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 860
pX, platoon unblocked 0.46
vC, conflicting volume 1867 3156 933
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1867 3339 933
tC, single (s) 4.2 6.9 7.0
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 4 0 58
cM capacity (veh/h) 307 0 262

Direction, Lane # SE 1 SE 2 NW 1 NW 2 NE 1
Volume Total 1051 816 858 1130 612
Volume Left 0 0 293 0 503
Volume Right 0 290 0 0 109
cSH 1700 1700 307 1700 0
Volume to Capacity 0.62 0.48 0.96 0.66 4235.26
Queue Length 95th (ft) 0 0 242 0 Err
Control Delay (s) 0.0 0.0 78.3 0.0 Err
Lane LOS F F
Approach Delay (s) 0.0 33.8 Err
Approach LOS F

Intersection Summary
Average Delay 1385.6
Intersection Capacity Utilization 138.4% ICU Level of Service H
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 29: Rothwell Dr & E Butler Road

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 6 1 4 1111 932 27
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 7 1 4 1234 1036 30
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 1176 378
pX, platoon unblocked 0.93 0.86 0.86
vC, conflicting volume 1677 533 1066
vC1, stage 1 conf vol 1051
vC2, stage 2 conf vol 626
vCu, unblocked vol 937 141 758
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s) 5.9
tF (s) 3.5 3.3 2.2
p0 queue free % 98 100 99
cM capacity (veh/h) 349 752 716

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 8 4 617 617 690 375
Volume Left 7 4 0 0 0 0
Volume Right 1 0 0 0 0 30
cSH 407 716 1700 1700 1700 1700
Volume to Capacity 0.02 0.01 0.36 0.36 0.41 0.22
Queue Length 95th (ft) 1 0 0 0 0 0
Control Delay (s) 14.7 10.1 0.0 0.0 0.0 0.0
Lane LOS B B
Approach Delay (s) 14.7 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 40.7% ICU Level of Service A
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 32: New Commerce Ct & E Butler Road

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 53 58 1479 21 36 1334
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 59 64 1643 23 40 1482
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 371
pX, platoon unblocked 0.81 0.81 0.81
vC, conflicting volume 2476 833 1667
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2350 312 1346
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 88 90
cM capacity (veh/h) 21 544 397

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2 SB 3
Volume Total 123 1096 571 40 741 741
Volume Left 59 0 0 40 0 0
Volume Right 64 0 23 0 0 0
cSH 42 1700 1700 397 1700 1700
Volume to Capacity 2.94 0.64 0.34 0.10 0.44 0.44
Queue Length 95th (ft) 339 0 0 8 0 0
Control Delay (s) 1076.8 0.0 0.0 15.1 0.0 0.0
Lane LOS F C
Approach Delay (s) 1076.8 0.0 0.4
Approach LOS F

Intersection Summary
Average Delay 40.3
Intersection Capacity Utilization 54.7% ICU Level of Service A
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2015 Alternate 4A AM 33: E Butler Road & Brookfield Pkwy

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (veh/h) 96 1420 21 17 1337 18 1 0 13 20 0 10
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 107 1578 23 19 1486 20 1 0 14 22 0 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 939
pX, platoon unblocked 0.81 0.81 0.81 0.81 0.81 0.81
vC, conflicting volume 1506 1601 2547 3348 753 2598 3346 801
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1506 1282 2443 3427 753 2506 3425 299
tC, single (s) 4.2 4.2 7.6 6.6 7.0 7.6 6.6 7.0
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 75 96 88 100 96 0 100 98
cM capacity (veh/h) 426 424 10 4 346 8 4 561

Direction, Lane # NB 1 NB 2 NB 3 SB 1 SB 2 SE 1 SE 2 NW 1 NW 2
Volume Total 107 1052 549 762 763 1 14 22 11
Volume Left 107 0 0 19 0 1 0 22 0
Volume Right 0 0 23 0 20 0 14 0 11
cSH 426 1700 1700 424 1700 10 346 8 561
Volume to Capacity 0.25 0.62 0.32 0.04 0.45 0.12 0.04 2.64 0.02
Queue Length 95th (ft) 24 0 0 3 0 8 3 97 2
Control Delay (s) 16.2 0.0 0.0 1.4 0.0 423.0 15.9 1607.7 11.6
Lane LOS C A F C F B
Approach Delay (s) 1.0 0.7 44.9 1075.7
Approach LOS E F

Intersection Summary
Average Delay 12.0
Intersection Capacity Utilization 94.2% ICU Level of Service F
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 1: Woodruff Road & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 284 320 47 125 633 393 36 469 110 563 469 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3372 1719 3438 1538 1719 3438 1538 3335 3438 1538
Flt Permitted 0.13 1.00 0.51 1.00 1.00 0.46 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 240 3372 927 3438 1538 831 3438 1538 3335 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 316 356 52 139 703 437 40 521 122 626 521 72
RTOR Reduction (vph) 0 10 0 0 0 278 0 0 99 0 0 40
Lane Group Flow (vph) 316 398 0 139 703 159 40 521 23 626 521 32
Turn Type pm+pt pm+pt Perm Perm Perm Prot Perm
Protected Phases 7 4 3 8 2 1 6
Permitted Phases 4 8 8 2 2 6
Actuated Green, G (s) 48.9 34.9 36.1 26.1 26.1 20.7 20.7 20.7 23.4 49.1 49.1
Effective Green, g (s) 48.9 34.9 36.1 26.1 26.1 20.7 20.7 20.7 23.4 49.1 49.1
Actuated g/C Ratio 0.44 0.32 0.33 0.24 0.24 0.19 0.19 0.19 0.21 0.45 0.45
Clearance Time (s) 4.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0
Vehicle Extension (s) 4.3 5.5 4.3 5.5 5.5 4.9 4.9 4.9 4.3 4.9 4.9
Lane Grp Cap (vph) 359 1070 376 816 365 156 647 289 709 1535 687
v/s Ratio Prot c0.15 0.12 0.03 0.20 c0.15 c0.19 0.15
v/s Ratio Perm c0.24 0.09 0.10 0.05 0.01 0.02
v/c Ratio 0.88 0.37 0.37 0.86 0.44 0.26 0.81 0.08 0.88 0.34 0.05
Uniform Delay, d1 28.8 29.1 27.0 40.2 35.7 38.1 42.7 36.8 42.0 19.9 17.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.54 0.36 0.20
Incremental Delay, d2 22.1 0.5 1.0 10.3 2.0 3.9 10.3 0.5 9.0 0.4 0.1
Delay (s) 50.9 29.6 28.0 50.5 37.7 42.0 53.0 37.3 31.5 7.6 3.5
Level of Service D C C D D D D D C A A
Approach Delay (s) 38.9 43.7 49.6 19.6
Approach LOS D D D B

Intersection Summary
HCM Average Control Delay 36.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 79.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 2: Woodruff Road & Costco Driveway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 13 881 85 189 1125 40 93 4 201 37 2 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3393 1719 3438 1538 1719 1543 1719 1810 1538
Flt Permitted 0.17 1.00 0.27 1.00 1.00 0.76 1.00 0.21 1.00 1.00
Satd. Flow (perm) 311 3393 482 3438 1538 1369 1543 387 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 14 979 94 210 1250 44 103 4 223 41 2 33
RTOR Reduction (vph) 0 4 0 0 0 10 0 176 0 0 0 27
Lane Group Flow (vph) 14 1069 0 210 1250 34 103 51 0 41 2 6
Turn Type pm+pt Perm Perm Perm Perm pm+ov
Protected Phases 5 2 6 8 4 5
Permitted Phases 2 6 6 8 4 4
Actuated Green, G (s) 118.3 118.3 105.4 105.4 105.4 18.7 18.7 18.7 18.7 25.1
Effective Green, g (s) 118.3 118.3 105.4 105.4 105.4 18.7 18.7 18.7 18.7 25.1
Actuated g/C Ratio 0.79 0.79 0.70 0.70 0.70 0.12 0.12 0.12 0.12 0.17
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Vehicle Extension (s) 4.3 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 4.3
Lane Grp Cap (vph) 305 2676 339 2416 1081 171 192 48 226 324
v/s Ratio Prot 0.00 c0.32 0.36 0.03 0.00 0.00
v/s Ratio Perm 0.03 c0.44 0.02 0.08 c0.11 0.00
v/c Ratio 0.05 0.40 0.62 0.52 0.03 0.60 0.27 0.85 0.01 0.02
Uniform Delay, d1 5.7 4.9 11.7 10.4 6.8 62.1 59.4 64.3 57.5 52.1
Progression Factor 1.00 1.00 0.60 0.65 0.55 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.4 8.1 0.8 0.1 9.4 1.8 83.3 0.0 0.0
Delay (s) 5.8 5.3 15.1 7.5 3.8 71.5 61.3 147.6 57.6 52.2
Level of Service A A B A A E E F E D
Approach Delay (s) 5.3 8.5 64.5 103.8
Approach LOS A A E F

Intersection Summary
HCM Average Control Delay 15.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 19.5
Intersection Capacity Utilization 93.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 3: Green Heron Road & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 21 1 60 12 2 84 70 1347 11 2 859 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 6.3 6.3 6.3 6.3 6.3
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 0.90 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.99 0.96 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1609 1734 1538 1719 3434 1719 3438 1538
Flt Permitted 0.91 0.80 1.00 0.29 1.00 0.14 1.00 1.00
Satd. Flow (perm) 1481 1447 1538 532 3434 262 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 23 1 67 13 2 93 78 1497 12 2 954 2
RTOR Reduction (vph) 0 60 0 0 0 83 0 1 0 0 0 1
Lane Group Flow (vph) 0 31 0 0 15 10 78 1508 0 2 954 1
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 8 4 2 6
Permitted Phases 8 4 4 2 6 6
Actuated Green, G (s) 7.9 7.9 7.9 55.8 55.8 55.8 55.8 55.8
Effective Green, g (s) 7.9 7.9 7.9 55.8 55.8 55.8 55.8 55.8
Actuated g/C Ratio 0.11 0.11 0.11 0.74 0.74 0.74 0.74 0.74
Clearance Time (s) 5.0 5.0 5.0 6.3 6.3 6.3 6.3 6.3
Vehicle Extension (s) 4.3 4.3 4.3 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 156 152 162 396 2555 195 2558 1144
v/s Ratio Prot c0.44 0.28
v/s Ratio Perm c0.02 0.01 0.01 0.15 0.01 0.00
v/c Ratio 0.20 0.10 0.06 0.20 0.59 0.01 0.37 0.00
Uniform Delay, d1 30.7 30.3 30.2 2.9 4.4 2.5 3.4 2.5
Progression Factor 1.00 1.00 1.00 0.80 0.82 0.36 0.53 0.28
Incremental Delay, d2 1.0 0.5 0.2 1.1 1.0 0.1 0.4 0.0
Delay (s) 31.7 30.8 30.5 3.4 4.6 1.0 2.2 0.7
Level of Service C C C A A A A A
Approach Delay (s) 31.7 30.5 4.5 2.2
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 5.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 79.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 4: Woodruff Industrial Lane & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 146 33 272 199 29 28 53 1291 75 219 689 236
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.87 1.00 0.93 1.00 0.99 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 1568 1719 1676 1719 3410 1719 3307
Flt Permitted 0.72 1.00 0.16 1.00 0.25 1.00 0.05 1.00
Satd. Flow (perm) 1296 1568 298 1676 451 3410 93 3307
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 162 37 302 221 32 31 59 1434 83 243 766 262
RTOR Reduction (vph) 0 144 0 0 23 0 0 3 0 0 22 0
Lane Group Flow (vph) 162 195 0 221 40 0 59 1514 0 243 1006 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 3 8 7 4 5 2 1 6
Permitted Phases 8 4 2 6
Actuated Green, G (s) 32.3 20.3 40.3 24.3 75.7 71.7 95.7 85.7
Effective Green, g (s) 32.3 20.3 40.3 24.3 75.7 71.7 95.7 85.7
Actuated g/C Ratio 0.22 0.14 0.27 0.16 0.50 0.48 0.64 0.57
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 5.5 4.3 5.5
Lane Grp Cap (vph) 313 212 232 272 261 1630 254 1889
v/s Ratio Prot 0.04 0.12 c0.10 0.02 0.01 0.44 c0.11 0.30
v/s Ratio Perm 0.07 c0.15 0.11 c0.49
v/c Ratio 0.52 0.92 0.95 0.15 0.23 0.93 0.96 0.53
Uniform Delay, d1 51.0 64.0 47.8 53.9 19.3 36.8 51.5 19.8
Progression Factor 1.00 1.00 1.00 1.00 0.77 0.80 0.84 1.05
Incremental Delay, d2 2.2 40.2 46.1 0.4 0.6 9.2 42.6 1.0
Delay (s) 53.2 104.2 93.9 54.3 15.4 38.7 86.1 21.8
Level of Service D F F D B D F C
Approach Delay (s) 87.7 85.1 37.8 34.1
Approach LOS F F D C

Intersection Summary
HCM Average Control Delay 47.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 99.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 5: I-85 SB Ramps & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL2 WBL WBR SEL SET SER NWL NWT NWR NEL NER
Lane Configurations
Volume (vph) 224 0 30 0 1490 272 653 1114 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 6.3 6.3 6.5 6.1
Lane Util. Factor 0.97 0.88 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3335 2707 3438 1538 1719 3438
Flt Permitted 0.95 1.00 1.00 1.00 0.05 1.00
Satd. Flow (perm) 3335 2707 3438 1538 96 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 249 0 33 0 1656 302 726 1238 0 0 0
RTOR Reduction (vph) 0 0 31 0 0 91 0 0 0 0 0
Lane Group Flow (vph) 249 0 2 0 1656 211 726 1238 0 0 0
Turn Type custom custom Perm pm+pt
Protected Phases 2 1 6
Permitted Phases 4 4 2 6
Actuated Green, G (s) 11.0 11.0 68.6 68.6 127.9 127.9
Effective Green, g (s) 11.0 11.0 68.6 68.6 127.9 127.9
Actuated g/C Ratio 0.07 0.07 0.46 0.46 0.85 0.85
Clearance Time (s) 5.0 5.0 6.3 6.3 6.5 6.1
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 245 199 1572 703 651 2931
v/s Ratio Prot 0.48 c0.39 0.36
v/s Ratio Perm c0.07 0.00 0.14 c0.56
v/c Ratio 1.02 0.01 1.05 0.30 1.12 0.42
Uniform Delay, d1 69.5 64.5 40.7 25.6 45.0 2.5
Progression Factor 1.00 1.00 0.61 0.47 0.77 1.03
Incremental Delay, d2 61.8 0.0 30.4 0.4 67.6 0.3
Delay (s) 131.3 64.5 55.2 12.4 102.1 3.0
Level of Service F E E B F A
Approach Delay (s) 123.4 48.6 39.6 0.0
Approach LOS F D D A

Intersection Summary
HCM Average Control Delay 49.4 HCM Level of Service D
HCM Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.5
Intersection Capacity Utilization 97.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 6: I-85 NB Ramps & Woodruff Rd

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBR SET SER NWL NWT
Lane Configurations
Volume (vph) 500 582 727 987 0 1267
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 6.5 6.5 6.5
Lane Util. Factor 0.97 0.88 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3335 2707 3438 1538 3438
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3335 2707 3438 1538 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 556 647 808 1097 0 1408
RTOR Reduction (vph) 0 425 0 476 0 0
Lane Group Flow (vph) 556 222 808 621 0 1408
Turn Type Prot Perm
Protected Phases 3 3 2 2 4
Permitted Phases 2
Actuated Green, G (s) 31.4 31.4 84.5 84.5 106.5
Effective Green, g (s) 31.4 31.4 84.5 84.5 99.5
Actuated g/C Ratio 0.21 0.21 0.56 0.56 0.66
Clearance Time (s) 5.6 5.6 6.5 6.5
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 698 567 1937 866 2281
v/s Ratio Prot c0.17 0.08 0.24 c0.41
v/s Ratio Perm c0.40
v/c Ratio 0.80 0.39 0.42 0.72 0.62
Uniform Delay, d1 56.3 51.1 18.7 24.0 14.4
Progression Factor 1.00 1.00 0.86 14.42 1.34
Incremental Delay, d2 6.9 0.7 0.1 0.5 0.3
Delay (s) 63.1 51.8 16.2 346.3 19.6
Level of Service E D B F B
Approach Delay (s) 57.0 206.2 19.6
Approach LOS E F B

Intersection Summary
HCM Average Control Delay 108.3 HCM Level of Service F
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.6
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 7: Carolina Point Pkwy & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR SET SER NWL NWT
Lane Configurations
Volume (vph) 207 73 1253 56 55 2115
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 6.5 6.5 6.5 6.5
Lane Util. Factor 0.97 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3335 1538 3438 1538 1719 3438
Flt Permitted 0.95 1.00 1.00 1.00 0.17 1.00
Satd. Flow (perm) 3335 1538 3438 1538 314 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 230 81 1392 62 61 2350
RTOR Reduction (vph) 0 73 0 11 0 0
Lane Group Flow (vph) 230 8 1392 51 61 2350
Turn Type Perm Perm Perm
Protected Phases 4 2 3 6 2 3 6
Permitted Phases 4 4 2 3 6 2 3 6
Actuated Green, G (s) 15.0 15.0 122.4 122.4 122.4 122.4
Effective Green, g (s) 15.0 15.0 122.4 122.4 122.4 122.4
Actuated g/C Ratio 0.10 0.10 0.82 0.82 0.82 0.82
Clearance Time (s) 7.0 7.0
Vehicle Extension (s) 4.3 4.3
Lane Grp Cap (vph) 334 154 2805 1255 256 2805
v/s Ratio Prot c0.07 0.40 c0.68
v/s Ratio Perm 0.01 0.03 0.19
v/c Ratio 0.69 0.05 0.50 0.04 0.24 0.84
Uniform Delay, d1 65.2 61.1 4.3 2.6 3.2 8.0
Progression Factor 1.00 1.00 0.30 0.00 1.22 1.43
Incremental Delay, d2 6.6 0.2 0.2 0.0 0.1 0.2
Delay (s) 71.8 61.3 1.5 0.0 3.9 11.7
Level of Service E E A A A B
Approach Delay (s) 69.1 1.4 11.5
Approach LOS E A B

Intersection Summary
HCM Average Control Delay 12.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 75.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 8: Woodruff Road & Market Point Drive

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 402 887 37 95 1748 181 130 29 75 236 29 292
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 5.8 6.1 6.1 6.1 5.8 5.8 6.1 5.8 5.8 5.8
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 1719 3438 1538 1719 1810 1538 3335 3438 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 1719 3438 1538 1719 1810 1538 3335 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 447 986 41 106 1942 201 144 32 83 262 32 324
RTOR Reduction (vph) 0 0 15 0 0 52 0 0 69 0 0 194
Lane Group Flow (vph) 447 986 26 106 1942 149 144 32 14 262 32 130
Turn Type Prot pm+ov Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 3 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 19.1 83.7 96.0 17.0 81.6 81.6 12.3 8.4 25.4 17.1 13.2 13.2
Effective Green, g (s) 19.1 83.7 96.0 17.0 81.6 81.6 12.3 8.4 25.4 17.1 13.2 13.2
Actuated g/C Ratio 0.13 0.56 0.64 0.11 0.54 0.54 0.08 0.06 0.17 0.11 0.09 0.09
Clearance Time (s) 6.1 6.1 5.8 6.1 6.1 6.1 5.8 5.8 6.1 5.8 5.8 5.8
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 425 1918 984 195 1870 837 141 101 260 380 303 135
v/s Ratio Prot c0.13 0.29 0.00 0.06 c0.56 c0.08 0.02 0.01 0.08 0.01
v/s Ratio Perm 0.01 0.10 0.00 c0.08
v/c Ratio 1.05 0.51 0.03 0.54 1.04 0.18 1.02 0.32 0.05 0.69 0.11 0.96
Uniform Delay, d1 65.5 20.5 9.9 62.8 34.2 17.3 68.8 68.0 52.2 63.9 63.0 68.1
Progression Factor 1.02 0.64 0.76 0.70 0.43 0.30 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 55.3 0.9 0.0 1.8 24.9 0.2 81.5 2.8 0.1 5.8 0.2 65.7
Delay (s) 121.9 14.1 7.5 45.9 39.8 5.4 150.4 70.9 52.4 69.7 63.2 133.9
Level of Service F B A D D A F E D E E F
Approach Delay (s) 46.6 37.0 109.2 103.0
Approach LOS D D F F

Intersection Summary
HCM Average Control Delay 53.0 HCM Level of Service D
HCM Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 23.8
Intersection Capacity Utilization 88.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 9: Woodruff Road & Garlington Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 163 872 163 187 1576 183 266 150 119 336 277 182
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 6.1 6.1 5.2 6.1 6.1 5.2 5.2 5.2 5.2 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.97 1.00 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 1719 3438 1538 3335 1690 3335 1810 1538
Flt Permitted 0.95 1.00 1.00 0.18 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 332 3438 1538 3335 1690 3335 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 181 969 181 208 1751 203 296 167 132 373 308 202
RTOR Reduction (vph) 0 0 90 0 0 58 0 19 0 0 0 0
Lane Group Flow (vph) 181 969 91 208 1751 145 296 280 0 373 308 202
Turn Type Prot Perm pm+pt Perm Prot Prot Free
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 6 Free
Actuated Green, G (s) 8.8 72.8 72.8 92.0 78.0 78.0 14.3 24.3 17.2 27.2 150.0
Effective Green, g (s) 8.8 72.8 72.8 92.0 78.0 78.0 14.3 24.3 17.2 27.2 150.0
Actuated g/C Ratio 0.06 0.49 0.49 0.61 0.52 0.52 0.10 0.16 0.11 0.18 1.00
Clearance Time (s) 5.2 6.1 6.1 5.2 6.1 6.1 5.2 5.2 5.2 5.2
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 196 1669 746 333 1788 800 318 274 382 328 1538
v/s Ratio Prot c0.05 0.28 0.06 c0.51 0.09 0.17 c0.11 c0.17
v/s Ratio Perm 0.06 0.32 0.09 c0.13
v/c Ratio 0.92 0.58 0.12 0.62 0.98 0.18 0.93 1.02 0.98 0.94 0.13
Uniform Delay, d1 70.3 27.7 21.1 17.5 35.2 19.1 67.4 62.9 66.2 60.6 0.0
Progression Factor 1.25 0.67 0.84 0.84 0.43 0.23 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 39.8 1.3 0.3 3.5 14.7 0.4 33.4 59.8 39.6 34.2 0.2
Delay (s) 127.5 19.8 18.0 18.3 29.9 4.8 100.8 122.7 105.8 94.8 0.2
Level of Service F B B B C A F F F F A
Approach Delay (s) 34.2 26.4 111.8 77.8
Approach LOS C C F E

Intersection Summary
HCM Average Control Delay 47.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 91.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 10: Woodruff Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 889 438 183 1411 0 0 0 0 696 0 535
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.6 6.6 6.6 5.7 4.0
Lane Util. Factor 0.95 1.00 0.95 0.97 1.00
Frt 0.95 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3268 1719 3438 3335 1538
Flt Permitted 1.00 0.06 1.00 0.95 1.00
Satd. Flow (perm) 3268 101 3438 3335 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 988 487 203 1568 0 0 0 0 773 0 594
RTOR Reduction (vph) 0 39 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1436 0 203 1568 0 0 0 0 773 0 594
Turn Type pm+pt Prot Free
Protected Phases 2 1 6 4
Permitted Phases 6 Free
Actuated Green, G (s) 75.7 98.9 98.9 38.8 150.0
Effective Green, g (s) 75.7 98.9 98.9 38.8 150.0
Actuated g/C Ratio 0.50 0.66 0.66 0.26 1.00
Clearance Time (s) 6.6 6.6 6.6 5.7
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1649 246 2267 863 1538
v/s Ratio Prot c0.44 0.09 c0.46 c0.23
v/s Ratio Perm 0.45 0.39
v/c Ratio 0.87 0.83 0.69 0.90 0.39
Uniform Delay, d1 32.8 45.5 16.0 53.6 0.0
Progression Factor 0.65 1.42 0.87 1.03 1.00
Incremental Delay, d2 4.6 2.3 0.2 12.1 0.7
Delay (s) 25.9 66.9 14.1 67.6 0.7
Level of Service C E B E A
Approach Delay (s) 25.9 20.1 0.0 38.5
Approach LOS C C A D

Intersection Summary
HCM Average Control Delay 27.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.9
Intersection Capacity Utilization 114.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 11: Woodruff Road & I-385 NB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 482 1103 0 0 995 649 599 0 253 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 6.1 6.1 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3438 3438 1538 1719 1538
Flt Permitted 0.08 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 139 3438 3438 1538 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 536 1226 0 0 1106 721 666 0 281 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 327 0 0 44 0 0 0
Lane Group Flow (vph) 536 1226 0 0 1106 394 666 0 237 0 0 0
Turn Type pm+pt Perm Prot custom
Protected Phases 5 2 6 8
Permitted Phases 2 6 8
Actuated Green, G (s) 87.9 87.9 45.9 45.9 51.0 51.0
Effective Green, g (s) 87.9 87.9 45.9 45.9 51.0 51.0
Actuated g/C Ratio 0.59 0.59 0.31 0.31 0.34 0.34
Clearance Time (s) 6.1 6.1 6.1 6.1 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 460 2015 1052 471 584 523
v/s Ratio Prot c0.28 0.36 0.32 c0.39
v/s Ratio Perm c0.40 0.26 0.15
v/c Ratio 1.17 0.61 1.05 0.84 1.14 0.45
Uniform Delay, d1 48.5 20.0 52.0 48.6 49.5 38.6
Progression Factor 1.19 1.15 0.65 0.88 1.00 1.00
Incremental Delay, d2 85.5 0.6 35.6 9.5 82.4 1.0
Delay (s) 143.2 23.5 69.3 52.4 131.9 39.6
Level of Service F C E D F D
Approach Delay (s) 59.9 62.6 104.5 0.0
Approach LOS E E F A

Intersection Summary
HCM Average Control Delay 70.3 HCM Level of Service E
HCM Volume to Capacity ratio 1.13
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 114.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 12: Woodruff Road & Commercial Drive

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 169 1142 45 10 1323 55 209 19 10 94 12 112
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 5.5 5.5 5.5 5.3 5.4 5.4 5.4
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.95 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 3419 1719 3418 1719 1716 1719 1564
Flt Permitted 0.05 1.00 0.19 1.00 0.32 1.00 0.74 1.00
Satd. Flow (perm) 97 3419 353 3418 572 1716 1332 1564
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 188 1269 50 11 1470 61 232 21 11 104 13 124
RTOR Reduction (vph) 0 2 0 0 2 0 0 8 0 0 111 0
Lane Group Flow (vph) 188 1317 0 11 1529 0 232 24 0 104 26 0
Turn Type pm+pt Perm pm+pt Perm
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 99.9 99.9 79.0 79.0 39.2 39.2 15.5 15.5
Effective Green, g (s) 99.9 99.9 79.0 79.0 39.2 39.2 15.5 15.5
Actuated g/C Ratio 0.67 0.67 0.53 0.53 0.26 0.26 0.10 0.10
Clearance Time (s) 5.3 5.5 5.5 5.5 5.3 5.4 5.4 5.4
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 233 2277 186 1800 290 448 138 162
v/s Ratio Prot c0.08 0.39 c0.45 c0.10 0.01 0.02
v/s Ratio Perm 0.45 0.03 c0.11 0.08
v/c Ratio 0.81 0.58 0.06 0.85 0.80 0.05 0.75 0.16
Uniform Delay, d1 45.1 13.6 17.3 30.4 47.8 41.5 65.4 61.3
Progression Factor 1.41 0.77 0.96 0.90 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.4 0.9 0.4 3.9 15.7 0.1 22.4 0.7
Delay (s) 80.1 11.4 17.1 31.3 63.5 41.6 87.8 62.0
Level of Service F B B C E D F E
Approach Delay (s) 20.0 31.1 60.9 73.1
Approach LOS B C E E

Intersection Summary
HCM Average Control Delay 31.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.1
Intersection Capacity Utilization 84.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 13: Woodruff Road & Smith Hines Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 1173 63 60 1209 1 169 1 133 5 1 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.0 6.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.94 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.97 0.98
Satd. Flow (prot) 1719 3412 1719 3438 1656 1633
Flt Permitted 0.14 1.00 0.13 1.00 0.82 0.89
Satd. Flow (perm) 245 3412 234 3438 1390 1479
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 11 1303 70 67 1343 1 188 1 148 6 1 11
RTOR Reduction (vph) 0 5 0 0 0 0 0 31 0 0 8 0
Lane Group Flow (vph) 11 1368 0 67 1344 0 0 306 0 0 10 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 43.2 43.2 43.5 43.5 20.5 20.5
Effective Green, g (s) 43.2 43.2 43.5 43.5 20.5 20.5
Actuated g/C Ratio 0.58 0.58 0.58 0.58 0.27 0.27
Clearance Time (s) 6.3 6.3 6.0 6.0 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 141 1965 136 1994 380 404
v/s Ratio Prot c0.40 0.39
v/s Ratio Perm 0.04 0.29 c0.22 0.01
v/c Ratio 0.08 0.70 0.49 0.67 0.80 0.02
Uniform Delay, d1 7.1 11.3 9.3 10.9 25.4 19.9
Progression Factor 0.62 0.79 0.96 0.98 1.00 1.00
Incremental Delay, d2 0.9 1.7 1.2 0.2 12.7 0.0
Delay (s) 5.3 10.6 10.1 10.8 38.1 20.0
Level of Service A B B B D B
Approach Delay (s) 10.5 10.8 38.1 20.0
Approach LOS B B D B

Intersection Summary
HCM Average Control Delay 13.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 83.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 14: Woodruff Road & Walmart Driveway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 22 1558 137 22 2324 43 372 7 6 39 1 37
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.93 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1719 3396 1719 3429 1719 1683 1650
Flt Permitted 0.04 1.00 0.06 1.00 0.69 1.00 0.86
Satd. Flow (perm) 75 3396 104 3429 1258 1683 1454
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 24 1731 152 24 2582 48 413 8 7 43 1 41
RTOR Reduction (vph) 0 4 0 0 1 0 0 5 0 0 22 0
Lane Group Flow (vph) 24 1879 0 24 2629 0 413 10 0 0 63 0
Turn Type pm+pt Perm Perm Perm
Protected Phases 5 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 99.7 99.7 90.4 90.4 39.0 39.0 39.0
Effective Green, g (s) 99.7 99.7 90.4 90.4 39.0 39.0 39.0
Actuated g/C Ratio 0.66 0.66 0.60 0.60 0.26 0.26 0.26
Clearance Time (s) 6.3 6.3 6.3 6.3 5.0 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 83 2257 63 2067 327 438 378
v/s Ratio Prot 0.01 c0.55 c0.77 0.01
v/s Ratio Perm 0.19 0.23 c0.33 0.04
v/c Ratio 0.29 0.83 0.38 1.27 1.26 0.02 0.17
Uniform Delay, d1 37.6 18.9 15.4 29.8 55.5 41.3 42.9
Progression Factor 0.78 0.55 0.72 0.72 1.00 1.00 1.00
Incremental Delay, d2 2.6 3.2 13.5 125.6 140.6 0.0 0.3
Delay (s) 32.0 13.7 24.6 147.0 196.1 41.3 43.3
Level of Service C B C F F D D
Approach Delay (s) 13.9 145.9 190.7 43.3
Approach LOS B F F D

Intersection Summary
HCM Average Control Delay 98.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.28
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 102.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 15: Woodruff Road & Verdin Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 101 1900 43 63 1229 74 255 205 125 54 218 168
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 5.2 5.0 5.0 5.2 5.2
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 1.00 0.85 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3427 1719 3409 1719 1810 1538 1719 1691
Flt Permitted 0.12 1.00 0.04 1.00 0.14 1.00 1.00 0.62 1.00
Satd. Flow (perm) 215 3427 76 3409 248 1810 1538 1115 1691
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 112 2111 48 70 1366 82 283 228 139 60 242 187
RTOR Reduction (vph) 0 1 0 0 3 0 0 0 9 0 19 0
Lane Group Flow (vph) 112 2158 0 70 1445 0 283 228 130 60 410 0
Turn Type Perm Perm pm+pt Perm Perm
Protected Phases 2 6 3 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 95.7 95.7 95.7 95.7 43.0 43.0 43.0 23.8 23.8
Effective Green, g (s) 95.7 95.7 95.7 95.7 43.0 43.0 43.0 23.8 23.8
Actuated g/C Ratio 0.64 0.64 0.64 0.64 0.29 0.29 0.29 0.16 0.16
Clearance Time (s) 6.3 6.3 6.3 6.3 5.2 5.0 5.0 5.2 5.2
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 137 2186 48 2175 206 519 441 177 268
v/s Ratio Prot 0.63 0.42 c0.13 0.13 c0.24
v/s Ratio Perm 0.52 c0.93 0.27 0.08 0.05
v/c Ratio 0.82 0.99 1.46 0.66 1.37 0.44 0.30 0.34 1.53
Uniform Delay, d1 20.5 26.5 27.1 17.1 46.8 43.7 41.7 56.1 63.1
Progression Factor 0.32 0.34 1.49 1.45 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 32.4 14.1 250.7 0.7 195.8 0.9 0.6 1.8 257.3
Delay (s) 39.0 23.1 291.3 25.6 242.6 44.6 42.3 57.9 320.4
Level of Service D C F C F D D E F
Approach Delay (s) 23.9 37.8 130.3 288.2
Approach LOS C D F F

Intersection Summary
HCM Average Control Delay 68.5 HCM Level of Service E
HCM Volume to Capacity ratio 1.46
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.7
Intersection Capacity Utilization 133.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 16: Woodruff Road & Butler Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 20 1683 117 371 1179 18 186 19 458 311 388 101
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 5.0 6.3 5.0 5.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85 1.00 0.97
Flt Protected 1.00 0.95 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 3403 1719 3430 1731 1538 1719 1754
Flt Permitted 0.91 0.06 1.00 0.17 1.00 0.52 1.00
Satd. Flow (perm) 3112 108 3430 305 1538 949 1754
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 22 1870 130 412 1310 20 207 21 509 346 431 112
RTOR Reduction (vph) 0 4 0 0 1 0 0 0 1 0 6 0
Lane Group Flow (vph) 0 2018 0 412 1329 0 0 228 508 346 537 0
Turn Type Perm pm+pt Perm pm+ov Perm
Protected Phases 2 1 6 8 1 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 60.7 81.7 81.7 57.0 71.7 57.0 57.0
Effective Green, g (s) 60.7 81.7 81.7 57.0 71.7 57.0 57.0
Actuated g/C Ratio 0.40 0.54 0.54 0.38 0.48 0.38 0.38
Clearance Time (s) 6.3 6.3 6.3 5.0 6.3 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1259 217 1868 116 735 361 667
v/s Ratio Prot c0.19 0.39 0.07 0.31
v/s Ratio Perm 0.65 c0.85 c0.75 0.26 0.36
v/c Ratio 1.60 1.90 0.71 1.97 0.69 0.96 0.80
Uniform Delay, d1 44.6 50.4 25.4 46.5 30.5 45.3 41.5
Progression Factor 0.59 0.81 0.88 1.00 1.00 1.00 1.00
Incremental Delay, d2 272.8 415.3 1.5 464.1 3.2 36.5 7.6
Delay (s) 299.0 456.3 23.9 510.6 33.7 81.8 49.1
Level of Service F F C F C F D
Approach Delay (s) 299.0 126.1 181.2 61.9
Approach LOS F F F E

Intersection Summary
HCM Average Control Delay 187.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.88
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 140.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 17: Woodruff Road & Bell Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 67 2403 110 37 1732 11 147 1 40 15 1 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.2 6.2 6.2 6.2 5.4 5.4
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.97 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.96 0.99
Satd. Flow (prot) 1719 3416 1719 3435 1692 1600
Flt Permitted 0.07 1.00 0.04 1.00 0.67 0.94
Satd. Flow (perm) 128 3416 64 3435 1170 1515
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 74 2670 122 41 1924 12 163 1 44 17 1 69
RTOR Reduction (vph) 0 2 0 0 0 0 0 7 0 0 30 0
Lane Group Flow (vph) 74 2790 0 41 1936 0 0 201 0 0 57 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 113.8 113.8 113.8 113.8 24.6 24.6
Effective Green, g (s) 113.8 113.8 113.8 113.8 24.6 24.6
Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.16 0.16
Clearance Time (s) 6.2 6.2 6.2 6.2 5.4 5.4
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 97 2592 49 2606 192 248
v/s Ratio Prot c0.82 0.56
v/s Ratio Perm 0.58 0.64 c0.17 0.04
v/c Ratio 0.76 1.08 0.84 0.74 1.05 0.23
Uniform Delay, d1 10.4 18.1 12.0 10.0 62.7 54.5
Progression Factor 0.58 0.59 1.33 0.99 1.00 1.00
Incremental Delay, d2 5.1 35.2 80.8 1.8 78.3 0.8
Delay (s) 11.1 45.8 96.7 11.7 141.0 55.2
Level of Service B D F B F E
Approach Delay (s) 44.9 13.5 141.0 55.2
Approach LOS D B F E

Intersection Summary
HCM Average Control Delay 36.9 HCM Level of Service D
HCM Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.6
Intersection Capacity Utilization 96.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 18: Woodruff Road & SC 14

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 157 1291 363 100 853 74 186 276 54 202 412 117
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 5.0 6.3 6.3 5.0 5.0 6.3 5.0 5.0 6.3
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3438 1538 1719 3397 1719 1810 1538 1719 1810 1538
Flt Permitted 0.12 1.00 1.00 0.06 1.00 0.10 1.00 1.00 0.32 1.00 1.00
Satd. Flow (perm) 223 3438 1538 117 3397 186 1810 1538 578 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 174 1434 403 111 948 82 207 307 60 224 458 130
RTOR Reduction (vph) 0 0 48 0 4 0 0 0 35 0 0 41
Lane Group Flow (vph) 174 1434 355 111 1026 0 207 307 25 224 458 89
Turn Type pm+pt pm+ov pm+pt pm+pt pm+ov pm+pt pm+ov
Protected Phases 5 2 3 1 6 3 8 1 7 4 5
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 80.2 67.5 82.5 68.6 61.7 54.0 39.0 45.9 52.0 38.0 50.7
Effective Green, g (s) 80.2 67.5 82.5 68.6 61.7 54.0 39.0 45.9 52.0 38.0 50.7
Actuated g/C Ratio 0.53 0.45 0.55 0.46 0.41 0.36 0.26 0.31 0.35 0.25 0.34
Clearance Time (s) 6.3 6.3 5.0 6.3 6.3 5.0 5.0 6.3 5.0 5.0 6.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 246 1547 846 127 1397 220 471 471 307 459 520
v/s Ratio Prot c0.06 c0.42 0.04 0.04 0.30 c0.09 0.17 0.00 0.07 c0.25 0.01
v/s Ratio Perm 0.32 0.19 0.36 0.24 0.01 0.18 0.04
v/c Ratio 0.71 0.93 0.42 0.87 0.73 0.94 0.65 0.05 0.73 1.00 0.17
Uniform Delay, d1 25.3 38.9 19.7 33.2 37.2 42.4 49.5 36.7 38.7 56.0 34.9
Progression Factor 1.49 1.02 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 1.3 0.0 45.5 3.5 44.8 3.8 0.1 9.3 41.2 0.2
Delay (s) 38.6 41.2 19.5 78.7 40.7 87.2 53.2 36.8 48.0 97.2 35.1
Level of Service D D B E D F D D D F D
Approach Delay (s) 36.6 44.4 63.8 73.7
Approach LOS D D E E

Intersection Summary
HCM Average Control Delay 48.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 22.6
Intersection Capacity Utilization 92.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 19: E Parkins Mill Road & US 276

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 108 120 67 102 72 83 156 1167 198 85 1455 234
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 0.97 1.00 1.00 1.00 0.91 1.00 0.97 0.91 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3254 3335 1810 1538 1719 4940 1538 3335 4940 1538
Flt Permitted 0.70 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1276 3254 3335 1810 1538 1719 4940 1538 3335 4940 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 120 133 74 113 80 92 173 1297 220 94 1617 260
RTOR Reduction (vph) 0 67 0 0 0 82 0 0 104 0 0 137
Lane Group Flow (vph) 120 140 0 113 80 10 173 1297 116 94 1617 123
Turn Type pm+pt Prot Perm Prot Perm Prot Perm
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 4 6 2
Actuated Green, G (s) 11.0 7.8 4.0 8.6 8.6 11.8 42.2 42.2 5.0 35.4 35.4
Effective Green, g (s) 11.0 7.8 4.0 8.6 8.6 11.8 42.2 42.2 5.0 35.4 35.4
Actuated g/C Ratio 0.14 0.10 0.05 0.11 0.11 0.15 0.53 0.53 0.06 0.44 0.44
Clearance Time (s) 4.0 6.0 4.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 4.3 4.9 4.3 4.9 4.9 4.3 4.9 4.9 4.3 4.9 4.9
Lane Grp Cap (vph) 193 317 167 195 165 254 2606 811 208 2186 681
v/s Ratio Prot 0.02 0.04 c0.03 0.04 c0.10 0.26 0.03 c0.33
v/s Ratio Perm c0.06 0.01 0.08 0.08
v/c Ratio 0.62 0.44 0.68 0.41 0.06 0.68 0.50 0.14 0.45 0.74 0.18
Uniform Delay, d1 32.1 34.0 37.4 33.3 32.1 32.3 12.1 9.7 36.2 18.5 13.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.07 1.10 2.12 1.00 1.00 1.00
Incremental Delay, d2 7.4 2.0 11.8 2.8 0.3 5.9 0.5 0.3 2.5 2.3 0.6
Delay (s) 39.5 36.0 49.2 36.2 32.4 40.6 13.8 20.7 38.6 20.8 14.1
Level of Service D D D D C D B C D C B
Approach Delay (s) 37.3 40.1 17.5 20.7
Approach LOS D D B C

Intersection Summary
HCM Average Control Delay 22.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 64.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 20: Duvall Drive & US 276

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR SET SER NWL NWT
Lane Configurations
Volume (vph) 393 152 1254 370 142 1128
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.3 6.3 6.3
Lane Util. Factor 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.85 0.97 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 1538 4771 1719 4940
Flt Permitted 0.95 1.00 1.00 0.21 1.00
Satd. Flow (perm) 1719 1538 4771 387 4940
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 437 169 1393 411 158 1253
RTOR Reduction (vph) 0 15 133 0 0 0
Lane Group Flow (vph) 437 154 1671 0 158 1253
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 6
Actuated Green, G (s) 9.0 9.0 18.7 18.7 18.7
Effective Green, g (s) 9.0 9.0 18.7 18.7 18.7
Actuated g/C Ratio 0.22 0.22 0.47 0.47 0.47
Clearance Time (s) 6.0 6.0 6.3 6.3 6.3
Vehicle Extension (s) 4.9 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 387 346 2230 181 2309
v/s Ratio Prot c0.25 0.35 0.25
v/s Ratio Perm 0.10 c0.41
v/c Ratio 1.13 0.45 0.75 0.87 0.54
Uniform Delay, d1 15.5 13.4 8.7 9.6 7.6
Progression Factor 1.00 1.00 0.85 1.00 1.00
Incremental Delay, d2 85.7 1.8 1.6 40.1 0.9
Delay (s) 101.2 15.2 9.0 49.7 8.5
Level of Service F B A D A
Approach Delay (s) 77.2 9.0 13.1
Approach LOS E A B

Intersection Summary
HCM Average Control Delay 21.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 12.3
Intersection Capacity Utilization 83.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 23: US 276 & Millennium Blvd

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 93 1766 117 31 1289 10 88 53 68 62 21 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.5 6.5 4.5 6.5 6.5 6.0 6.0 6.0 6.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 1.00 0.88
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.92 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3438 1538 1719 3438 1538 3335 3148 1719 1810 2707
Flt Permitted 0.10 1.00 1.00 0.07 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 183 3438 1538 125 3438 1538 3335 3148 1810 1810 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 103 1962 130 34 1432 11 98 59 76 69 23 56
RTOR Reduction (vph) 0 0 47 0 0 5 0 71 0 0 0 49
Lane Group Flow (vph) 103 1962 83 34 1432 6 98 64 0 69 23 7
Turn Type pm+pt Perm pm+pt Perm Prot pm+pt pm+ov
Protected Phases 5 2 1 6 3 8 7 4 5
Permitted Phases 2 2 6 6 4 4
Actuated Green, G (s) 69.7 61.7 61.7 61.2 57.7 57.7 8.0 6.0 10.0 4.0 12.0
Effective Green, g (s) 69.7 61.7 61.7 61.2 57.7 57.7 8.0 6.0 10.0 4.0 12.0
Actuated g/C Ratio 0.70 0.62 0.62 0.61 0.58 0.58 0.08 0.06 0.10 0.04 0.12
Clearance Time (s) 4.0 6.5 6.5 4.5 6.5 6.5 6.0 6.0 6.0 6.0 4.0
Vehicle Extension (s) 4.3 4.9 4.9 4.3 4.9 4.9 4.3 6.4 4.3 6.4 4.3
Lane Grp Cap (vph) 250 2117 947 132 1980 886 266 189 175 72 324
v/s Ratio Prot c0.03 c0.57 0.01 0.42 c0.03 c0.02 0.02 0.01 0.00
v/s Ratio Perm 0.25 0.05 0.15 0.00 0.02 0.00
v/c Ratio 0.41 0.93 0.09 0.26 0.72 0.01 0.37 0.34 0.39 0.32 0.02
Uniform Delay, d1 10.6 17.2 7.8 17.0 15.4 9.1 43.7 45.2 42.3 46.8 38.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 7.9 0.1 1.6 1.6 0.0 1.4 3.3 2.3 7.8 0.0
Delay (s) 12.4 25.2 7.9 18.6 17.1 9.1 45.1 48.5 44.6 54.6 39.0
Level of Service B C A B B A D D D D D
Approach Delay (s) 23.6 17.0 47.0 44.0
Approach LOS C B D D

Intersection Summary
HCM Average Control Delay 23.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 100.2 Sum of lost time (s) 16.5
Intersection Capacity Utilization 80.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 24: Pelham Road & The Parkway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 204 803 675 0 928 733 0 0 0 287 474 286
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.8 5.8 5.3 5.3 5.3 5.3
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 3438 1538 1719 1810 1538
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 3438 1538 1719 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 227 892 750 0 1031 814 0 0 0 319 527 318
RTOR Reduction (vph) 0 0 68 0 0 10 0 0 0 0 0 152
Lane Group Flow (vph) 227 892 682 0 1031 804 0 0 0 319 527 166
Turn Type Prot Perm Perm custom Perm Perm
Protected Phases 5 2 6 4 4
Permitted Phases 2 6 6 4 4
Actuated Green, G (s) 10.2 61.1 61.1 45.1 82.9 37.8 37.8 37.8
Effective Green, g (s) 10.2 61.1 61.1 45.1 82.9 37.8 37.8 37.8
Actuated g/C Ratio 0.09 0.56 0.56 0.41 0.75 0.34 0.34 0.34
Clearance Time (s) 5.8 5.8 5.8 5.8 5.3 5.3 5.3 5.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 309 1910 854 1410 1159 591 622 529
v/s Ratio Prot 0.07 0.26 0.30 0.24 c0.29
v/s Ratio Perm c0.44 0.28 0.19 0.11
v/c Ratio 0.73 0.47 0.80 0.73 0.69 0.54 0.85 0.31
Uniform Delay, d1 48.6 14.7 19.5 27.3 7.0 29.1 33.4 26.6
Progression Factor 1.00 1.00 1.00 0.63 0.80 1.00 1.00 1.00
Incremental Delay, d2 9.6 0.8 7.7 2.4 1.5 1.4 11.0 0.5
Delay (s) 58.2 15.5 27.3 19.6 7.1 30.5 44.4 27.1
Level of Service E B C B A C D C
Approach Delay (s) 25.4 14.1 0.0 35.9
Approach LOS C B A D

Intersection Summary
HCM Average Control Delay 23.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 106.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 25: Pelham Road & I-85 SB off ramp

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 0 1090 1350 0 446 311
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.3 5.3
Lane Util. Factor 0.95 0.95 1.00 0.88
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3438 3438 1719 2707
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3438 3438 1719 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1211 1500 0 496 346
RTOR Reduction (vph) 0 0 0 0 0 26
Lane Group Flow (vph) 0 1211 1500 0 496 320
Turn Type Perm
Protected Phases 2 6 4
Permitted Phases 4
Actuated Green, G (s) 61.6 61.6 37.5 37.5
Effective Green, g (s) 61.6 61.6 37.5 37.5
Actuated g/C Ratio 0.56 0.56 0.34 0.34
Clearance Time (s) 5.6 5.6 5.3 5.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1925 1925 586 923
v/s Ratio Prot 0.35 c0.44 c0.29
v/s Ratio Perm 0.12
v/c Ratio 0.63 0.78 0.85 0.35
Uniform Delay, d1 16.4 18.9 33.6 27.1
Progression Factor 0.86 1.01 1.00 1.00
Incremental Delay, d2 1.4 2.3 11.5 0.4
Delay (s) 15.6 21.3 45.1 27.5
Level of Service B C D C
Approach Delay (s) 15.6 21.3 37.9
Approach LOS B C D

Intersection Summary
HCM Average Control Delay 23.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 104.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 26: Pelham Road & I-85 NB off ramp

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 557 0 0 621 1329 732
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.0 5.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3438 3438 3335 1538
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3438 3438 3335 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 619 0 0 690 1477 813
RTOR Reduction (vph) 0 0 0 0 0 21
Lane Group Flow (vph) 619 0 0 690 1477 792
Turn Type Perm
Protected Phases 2 6 8
Permitted Phases 8
Actuated Green, G (s) 31.8 31.8 67.4 67.4
Effective Green, g (s) 31.8 31.8 67.4 67.4
Actuated g/C Ratio 0.29 0.29 0.61 0.61
Clearance Time (s) 5.8 5.8 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 994 994 2043 942
v/s Ratio Prot 0.18 c0.20 0.44
v/s Ratio Perm c0.52
v/c Ratio 0.62 0.69 0.72 0.84
Uniform Delay, d1 33.9 34.8 14.8 17.0
Progression Factor 0.70 0.84 1.00 1.00
Incremental Delay, d2 2.2 3.2 1.4 7.3
Delay (s) 26.1 32.5 16.2 24.3
Level of Service C C B C
Approach Delay (s) 26.1 32.5 19.1
Approach LOS C C B

Intersection Summary
HCM Average Control Delay 22.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.8
Intersection Capacity Utilization 135.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 27: Pelham Road & Boland Court

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 56 855 378 310 1157 20 220 17 294 27 13 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.7 6.7 6.7 6.7 6.3 6.3 6.3
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.95 1.00 1.00 1.00 0.85 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 0.98
Satd. Flow (prot) 1719 3280 1719 3429 1729 1538 1672
Flt Permitted 0.21 1.00 0.08 1.00 0.73 1.00 0.70
Satd. Flow (perm) 381 3280 136 3429 1316 1538 1189
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 62 950 420 344 1286 22 244 19 327 30 14 33
RTOR Reduction (vph) 0 45 0 0 1 0 0 0 253 0 25 0
Lane Group Flow (vph) 62 1325 0 344 1307 0 0 263 74 0 52 0
Turn Type Perm pm+pt Perm Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 46.6 46.6 72.1 72.1 24.9 24.9 24.9
Effective Green, g (s) 46.6 46.6 72.1 72.1 24.9 24.9 24.9
Actuated g/C Ratio 0.42 0.42 0.66 0.66 0.23 0.23 0.23
Clearance Time (s) 6.7 6.7 6.7 6.7 6.3 6.3 6.3
Vehicle Extension (s) 4.9 4.9 4.3 4.9 4.3 4.3 4.3
Lane Grp Cap (vph) 161 1390 360 2248 298 348 269
v/s Ratio Prot 0.40 c0.16 0.38
v/s Ratio Perm 0.16 c0.46 c0.20 0.05 0.04
v/c Ratio 0.39 0.95 0.96 0.58 0.88 0.21 0.19
Uniform Delay, d1 21.8 30.6 35.1 10.5 41.1 34.6 34.4
Progression Factor 0.73 0.67 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.5 11.3 36.0 1.1 25.8 0.5 0.6
Delay (s) 20.5 31.9 71.1 11.7 66.9 35.1 35.0
Level of Service C C E B E D C
Approach Delay (s) 31.4 24.0 49.3 35.0
Approach LOS C C D C

Intersection Summary
HCM Average Control Delay 31.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 89.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 28: Forsythia Dr & E Butler Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 12 0 4 34 0 99 7 674 17 79 991 17
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.90 1.00 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 1538 1607 1719 3425 1719 3429
Flt Permitted 0.53 1.00 0.91 0.24 1.00 0.36 1.00
Satd. Flow (perm) 965 1538 1478 429 3425 649 3429
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 13 0 4 38 0 110 8 749 19 88 1101 19
RTOR Reduction (vph) 0 0 4 0 98 0 0 1 0 0 1 0
Lane Group Flow (vph) 0 13 0 0 50 0 8 767 0 88 1119 0
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 9.9 9.9 9.9 68.1 68.1 68.1 68.1
Effective Green, g (s) 9.9 9.9 9.9 68.1 68.1 68.1 68.1
Actuated g/C Ratio 0.11 0.11 0.11 0.76 0.76 0.76 0.76
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 106 169 163 325 2592 491 2595
v/s Ratio Prot 0.22 c0.33
v/s Ratio Perm 0.01 0.00 c0.03 0.02 0.14
v/c Ratio 0.12 0.00 0.31 0.02 0.30 0.18 0.43
Uniform Delay, d1 36.1 35.7 36.9 2.7 3.4 3.1 4.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.37 0.38
Incremental Delay, d2 0.8 0.0 1.7 0.1 0.3 0.7 0.5
Delay (s) 37.0 35.7 38.6 2.9 3.7 1.8 2.0
Level of Service D D D A A A A
Approach Delay (s) 36.7 38.6 3.7 1.9
Approach LOS D D A A

Intersection Summary
HCM Average Control Delay 5.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 30: E Butler Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 0 730 75 388 663 0 412 0 419 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3390 1719 3438 1719 1538
Flt Permitted 1.00 0.12 1.00 0.95 1.00
Satd. Flow (perm) 3390 225 3438 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 811 83 431 737 0 458 0 466 0 0 0
RTOR Reduction (vph) 0 9 0 0 0 0 0 0 141 0 0 0
Lane Group Flow (vph) 0 885 0 431 737 0 458 0 325 0 0 0
Turn Type pm+pt Prot custom
Protected Phases 2 1 6 4
Permitted Phases 6 4
Actuated Green, G (s) 26.1 51.7 51.7 26.3 26.3
Effective Green, g (s) 26.1 51.7 51.7 26.3 26.3
Actuated g/C Ratio 0.29 0.57 0.57 0.29 0.29
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 983 455 1975 502 449
v/s Ratio Prot 0.26 c0.21 0.21 c0.27
v/s Ratio Perm c0.34 0.21
v/c Ratio 0.90 0.95 0.37 0.91 0.72
Uniform Delay, d1 30.7 24.8 10.4 30.7 28.6
Progression Factor 0.89 0.51 0.88 1.00 1.00
Incremental Delay, d2 12.6 25.5 0.4 21.4 6.3
Delay (s) 39.9 38.0 9.5 52.1 34.9
Level of Service D D A D C
Approach Delay (s) 39.9 20.1 43.5 0.0
Approach LOS D C D A

Intersection Summary
HCM Average Control Delay 33.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 31: E Butler Road & I-385 NB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 268 874 0 0 1009 756 0 0 0 42 0 220
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3438 3438 1538 1719 1538
Flt Permitted 0.16 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 282 3438 3438 1538 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 298 971 0 0 1121 840 0 0 0 47 0 244
RTOR Reduction (vph) 0 0 0 0 0 318 0 0 0 0 0 149
Lane Group Flow (vph) 298 971 0 0 1121 522 0 0 0 47 0 95
Turn Type pm+pt custom custom custom
Protected Phases 5 2 8
Permitted Phases 2 6 6 8
Actuated Green, G (s) 66.6 66.6 47.6 47.6 11.4 11.4
Effective Green, g (s) 66.6 66.6 47.6 47.6 11.4 11.4
Actuated g/C Ratio 0.74 0.74 0.53 0.53 0.13 0.13
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 416 2544 1818 813 218 195
v/s Ratio Prot c0.10 0.28 c0.06
v/s Ratio Perm c0.43 0.33 0.34 0.03
v/c Ratio 0.72 0.38 0.62 0.64 0.22 0.49
Uniform Delay, d1 11.2 4.2 14.8 15.1 35.3 36.6
Progression Factor 0.61 0.78 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.8 0.2 1.6 3.9 0.8 3.0
Delay (s) 9.6 3.5 16.4 19.0 36.1 39.6
Level of Service A A B B D D
Approach Delay (s) 4.9 17.5 0.0 39.0
Approach LOS A B A D

Intersection Summary
HCM Average Control Delay 14.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 34: Frontage Road & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 25 12 366 592 50 54 174 1224 189 13 950 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 1546 1633 1649 1538 1719 3438 1538 1719 3425
Flt Permitted 0.95 1.00 0.95 0.96 1.00 0.10 1.00 1.00 0.11 1.00
Satd. Flow (perm) 1719 1546 1633 1649 1538 172 3438 1538 201 3425
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 28 13 407 658 56 60 193 1360 210 14 1056 28
RTOR Reduction (vph) 0 130 0 0 0 20 0 0 106 0 2 0
Lane Group Flow (vph) 28 290 0 355 359 40 193 1360 104 14 1082 0
Turn Type Split Split Perm pm+pt Perm Perm
Protected Phases 4 4 8 8 5 2 6
Permitted Phases 8 2 2 6
Actuated Green, G (s) 18.0 18.0 23.0 23.0 23.0 51.0 51.0 51.0 36.0 36.0
Effective Green, g (s) 18.0 18.0 23.0 23.0 23.0 51.0 51.0 51.0 36.0 36.0
Actuated g/C Ratio 0.16 0.16 0.21 0.21 0.21 0.46 0.46 0.46 0.33 0.33
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.9 4.9 4.9 4.9 4.9 4.3 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 281 253 341 345 322 206 1594 713 66 1121
v/s Ratio Prot 0.02 c0.19 0.22 c0.22 0.08 c0.40 0.32
v/s Ratio Perm 0.03 c0.36 0.07 0.07
v/c Ratio 0.10 1.14 1.04 1.04 0.12 0.94 0.85 0.15 0.21 0.97
Uniform Delay, d1 39.1 46.0 43.5 43.5 35.3 27.3 26.2 17.0 26.7 36.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.78 0.94 1.01 1.00 1.00
Incremental Delay, d2 0.3 101.2 59.8 59.4 0.4 39.7 4.9 0.3 7.2 19.7
Delay (s) 39.4 147.2 103.3 102.9 35.7 61.1 29.5 17.6 33.9 56.1
Level of Service D F F F D E C B C E
Approach Delay (s) 140.4 97.9 31.5 55.8
Approach LOS F F C E

Intersection Summary
HCM Average Control Delay 62.6 HCM Level of Service E
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 115.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 35: I-385 NB Ramps & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 426 0 470 333 1117 0 0 1416 492
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.88 0.97 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1633 1633 2707 3335 3438 3438 1538
Flt Permitted 0.95 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1633 1633 2707 3335 3438 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 473 0 522 370 1241 0 0 1573 547
RTOR Reduction (vph) 0 0 0 0 0 156 0 0 0 0 0 234
Lane Group Flow (vph) 0 0 0 236 237 366 370 1241 0 0 1573 313
Turn Type Perm Perm Prot Perm
Protected Phases 8 5 2 6
Permitted Phases 8 8 6
Actuated Green, G (s) 19.4 19.4 19.4 14.7 78.6 57.9 57.9
Effective Green, g (s) 19.4 19.4 19.4 14.7 78.6 57.9 57.9
Actuated g/C Ratio 0.18 0.18 0.18 0.13 0.71 0.53 0.53
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.9 4.9 4.9 4.3 4.9 4.9 4.9
Lane Grp Cap (vph) 288 288 477 446 2457 1810 810
v/s Ratio Prot c0.11 0.36 c0.46
v/s Ratio Perm 0.14 0.15 0.14 0.20
v/c Ratio 0.82 0.82 0.77 0.83 0.51 0.87 0.39
Uniform Delay, d1 43.6 43.6 43.2 46.4 7.0 22.7 15.5
Progression Factor 1.00 1.00 1.00 1.11 0.75 0.69 1.10
Incremental Delay, d2 18.3 18.8 8.5 5.6 0.3 0.6 0.1
Delay (s) 61.9 62.4 51.6 57.3 5.5 16.2 17.2
Level of Service E E D E A B B
Approach Delay (s) 0.0 56.6 17.4 16.5
Approach LOS A E B B

Intersection Summary
HCM Average Control Delay 25.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 115.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 36: Roper Mountain Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 0 1010 663 1133 709 0 440 0 443 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.4 6.4 5.8 6.4 6.1 6.1 6.1
Lane Util. Factor 0.91 1.00 1.00 0.95 0.95 0.95 0.88
Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00
Satd. Flow (prot) 4940 1538 1719 3438 1633 1633 2707
Flt Permitted 1.00 1.00 0.15 1.00 0.95 0.95 1.00
Satd. Flow (perm) 4940 1538 275 3438 1633 1633 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1122 737 1259 788 0 489 0 492 0 0 0
RTOR Reduction (vph) 0 0 172 0 0 0 0 0 439 0 0 0
Lane Group Flow (vph) 0 1122 565 1259 788 0 244 245 53 0 0 0
Turn Type Perm pm+pt Perm Perm
Protected Phases 2 1 6 4
Permitted Phases 2 6 4 4
Actuated Green, G (s) 35.6 35.6 86.2 85.6 11.9 11.9 11.9
Effective Green, g (s) 35.6 35.6 86.2 85.6 11.9 11.9 11.9
Actuated g/C Ratio 0.32 0.32 0.78 0.78 0.11 0.11 0.11
Clearance Time (s) 6.4 6.4 5.8 6.4 6.1 6.1 6.1
Vehicle Extension (s) 4.9 4.9 4.3 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 1599 498 796 2675 177 177 293
v/s Ratio Prot 0.23 c0.64 0.23
v/s Ratio Perm 0.37 c0.60 0.15 0.15 0.02
v/c Ratio 0.70 1.13 1.58 0.29 1.38 1.38 0.18
Uniform Delay, d1 32.6 37.2 22.2 3.5 49.0 49.0 44.6
Progression Factor 0.49 0.37 0.65 0.84 1.00 1.00 1.00
Incremental Delay, d2 1.7 75.6 264.7 0.1 201.6 203.9 0.6
Delay (s) 17.6 89.4 279.2 3.1 250.7 253.0 45.2
Level of Service B F F A F F D
Approach Delay (s) 46.1 172.9 148.2 0.0
Approach LOS D F F A

Intersection Summary
HCM Average Control Delay 119.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.52
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.9
Intersection Capacity Utilization 115.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 37: Roper Mountain Road & Congaree Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 104 1041 1 6 771 375 625 1 322 4 1 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 6.4 6.4 6.4 6.1 6.1 6.1 6.1
Lane Util. Factor 1.00 0.91 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 0.96 1.00
Satd. Flow (prot) 1719 4939 3437 1538 1719 1539 1740 1538
Flt Permitted 0.12 1.00 0.94 1.00 0.75 1.00 0.86 1.00
Satd. Flow (perm) 214 4939 3233 1538 1365 1539 1554 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 116 1157 1 7 857 417 694 1 358 4 1 8
RTOR Reduction (vph) 0 0 0 0 0 290 0 73 0 0 0 4
Lane Group Flow (vph) 116 1158 0 0 864 127 694 286 0 0 5 4
Turn Type pm+pt Perm Perm Perm Perm Perm
Protected Phases 5 2 6 4 8
Permitted Phases 2 6 6 4 8 8
Actuated Green, G (s) 43.6 43.6 33.6 33.6 53.9 53.9 53.9 53.9
Effective Green, g (s) 43.6 43.6 33.6 33.6 53.9 53.9 53.9 53.9
Actuated g/C Ratio 0.40 0.40 0.31 0.31 0.49 0.49 0.49 0.49
Clearance Time (s) 5.8 6.4 6.4 6.4 6.1 6.1 6.1 6.1
Vehicle Extension (s) 4.3 4.9 4.9 4.9 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 142 1958 988 470 669 754 761 754
v/s Ratio Prot 0.03 c0.23 0.19
v/s Ratio Perm c0.29 0.27 0.08 c0.51 0.00 0.00
v/c Ratio 0.82 0.59 0.87 0.27 1.04 0.38 0.01 0.01
Uniform Delay, d1 27.5 26.2 36.2 28.9 28.1 17.6 14.4 14.3
Progression Factor 0.98 1.00 1.20 2.66 1.00 1.00 1.00 1.00
Incremental Delay, d2 20.8 0.8 9.9 1.3 44.8 0.6 0.0 0.0
Delay (s) 47.6 27.0 53.2 78.2 72.9 18.2 14.4 14.3
Level of Service D C D E E B B B
Approach Delay (s) 28.9 61.3 54.2 14.4
Approach LOS C E D B

Intersection Summary
HCM Average Control Delay 47.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.5
Intersection Capacity Utilization 107.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 21: US 276 & 

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL WBR SEL SET NWT NWR
Lane Configurations
Volume (veh/h) 53 119 37 2067 1654 53
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 59 132 41 2297 1838 59
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1013
pX, platoon unblocked 0.69 0.69 0.69
vC, conflicting volume 3098 948 1897
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 3141 37 1407
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 81 87
cM capacity (veh/h) 5 704 323

Direction, Lane # WB 1 SE 1 SE 2 SE 3 NW 1 NW 2
Volume Total 191 41 1148 1148 1225 671
Volume Left 59 41 0 0 0 0
Volume Right 132 0 0 0 0 59
cSH 15 323 1700 1700 1700 1700
Volume to Capacity 12.39 0.13 0.68 0.68 0.72 0.39
Queue Length 95th (ft) Err 11 0 0 0 0
Control Delay (s) Err 17.8 0.0 0.0 0.0 0.0
Lane LOS F C
Approach Delay (s) Err 0.3 0.0
Approach LOS F

Intersection Summary
Average Delay 432.0
Intersection Capacity Utilization 74.1% ICU Level of Service D
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 22: US 276 & St Josephs Dr

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement SET SER NWL NWT NEL NER
Lane Configurations
Volume (veh/h) 1710 410 87 1340 367 266
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 1900 456 97 1489 408 296
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 860
pX, platoon unblocked 0.68
vC, conflicting volume 2356 3066 1178
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2356 3097 1178
tC, single (s) 4.2 6.9 7.0
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 51 0 0
cM capacity (veh/h) 196 3 179

Direction, Lane # SE 1 SE 2 NW 1 NW 2 NE 1
Volume Total 1267 1089 593 993 703
Volume Left 0 0 97 0 408
Volume Right 0 456 0 0 296
cSH 1700 1700 196 1700 5
Volume to Capacity 0.75 0.64 0.49 0.58 140.22
Queue Length 95th (ft) 0 0 61 0 Err
Control Delay (s) 0.0 0.0 29.9 0.0 Err
Lane LOS D F
Approach Delay (s) 0.0 11.2 Err
Approach LOS F

Intersection Summary
Average Delay 1518.0
Intersection Capacity Utilization 145.8% ICU Level of Service H
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 29: Rothwell Dr & E Butler Road

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 21 6 1 784 1081 1
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 23 7 1 871 1201 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 1176 378
pX, platoon unblocked 0.89 0.89 0.89
vC, conflicting volume 1639 601 1202
vC1, stage 1 conf vol 1202
vC2, stage 2 conf vol 438
vCu, unblocked vol 1401 294 972
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s) 5.9
tF (s) 3.5 3.3 2.2
p0 queue free % 91 99 100
cM capacity (veh/h) 265 615 609

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 30 1 436 436 801 401
Volume Left 23 1 0 0 0 0
Volume Right 7 0 0 0 0 1
cSH 341 609 1700 1700 1700 1700
Volume to Capacity 0.09 0.00 0.26 0.26 0.47 0.24
Queue Length 95th (ft) 7 0 0 0 0 0
Control Delay (s) 17.9 10.9 0.0 0.0 0.0 0.0
Lane LOS C B
Approach Delay (s) 17.9 0.0 0.0
Approach LOS C

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 39.9% ICU Level of Service A
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 32: New Commerce Ct & E Butler Road

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 57 65 1090 4 57 1708
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 63 72 1211 4 63 1898
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 371
pX, platoon unblocked 0.90 0.90 0.90
vC, conflicting volume 2289 608 1216
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2208 337 1014
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 88 89
cM capacity (veh/h) 29 584 595

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2 SB 3
Volume Total 136 807 408 63 949 949
Volume Left 63 0 0 63 0 0
Volume Right 72 0 4 0 0 0
cSH 59 1700 1700 595 1700 1700
Volume to Capacity 2.31 0.47 0.24 0.11 0.56 0.56
Queue Length 95th (ft) 335 0 0 9 0 0
Control Delay (s) 747.6 0.0 0.0 11.8 0.0 0.0
Lane LOS F B
Approach Delay (s) 747.6 0.0 0.4
Approach LOS F

Intersection Summary
Average Delay 30.8
Intersection Capacity Utilization 61.0% ICU Level of Service B
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2015 Alternate 4A PM 33: E Butler Road & Brookfield Pkwy

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (veh/h) 17 1134 4 1 1557 10 2 0 190 18 0 4
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 19 1260 4 1 1730 11 2 0 211 20 0 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 939
pX, platoon unblocked 0.92 0.92 0.92 0.92 0.92 0.92
vC, conflicting volume 1741 1264 2410 3040 871 2378 3043 632
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1741 1107 2356 3044 871 2322 3047 417
tC, single (s) 4.2 4.2 7.6 6.6 7.0 7.6 6.6 7.0
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 95 100 86 100 27 0 100 99
cM capacity (veh/h) 344 559 16 10 289 5 10 528

Direction, Lane # NB 1 NB 2 NB 3 SB 1 SB 2 SE 1 SE 2 NW 1 NW 2
Volume Total 19 840 424 866 876 2 211 20 4
Volume Left 19 0 0 1 0 2 0 20 0
Volume Right 0 0 4 0 11 0 211 0 4
cSH 344 1700 1700 559 1700 16 289 5 528
Volume to Capacity 0.05 0.49 0.25 0.00 0.52 0.14 0.73 4.42 0.01
Queue Length 95th (ft) 4 0 0 0 0 10 132 Err 1
Control Delay (s) 16.1 0.0 0.0 0.1 0.0 269.0 45.2 Err 11.9
Lane LOS C A F E F B
Approach Delay (s) 0.2 0.0 47.5 8183.2
Approach LOS E F

Intersection Summary
Average Delay 64.5
Intersection Capacity Utilization 68.5% ICU Level of Service C
Analysis Period (min) 15



CAPACITY ANALYSIS (SYNCHRO) 
2035 BUILD ALTERNATE 4A CONDITIONS 



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 1: Woodruff Road & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 192 614 339 348 362 59 420 1317 261 292 1386 149
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3255 1719 3438 1538 1719 3438 1538 3335 3438 1538
Flt Permitted 0.35 1.00 0.16 1.00 1.00 0.11 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 636 3255 290 3438 1538 200 3438 1538 3335 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 213 682 377 387 402 66 467 1463 290 324 1540 166
RTOR Reduction (vph) 0 30 0 0 0 54 0 0 79 0 0 57
Lane Group Flow (vph) 213 1029 0 387 402 12 467 1463 211 324 1540 109
Turn Type pm+pt pm+pt Perm Perm Perm Prot Perm
Protected Phases 7 4 3 8 2 1 6
Permitted Phases 4 8 8 2 2 6
Actuated Green, G (s) 36.0 23.0 40.0 25.0 25.0 72.0 72.0 72.0 9.0 86.0 86.0
Effective Green, g (s) 36.0 23.0 40.0 25.0 25.0 72.0 72.0 72.0 9.0 86.0 86.0
Actuated g/C Ratio 0.26 0.16 0.29 0.18 0.18 0.51 0.51 0.51 0.06 0.61 0.61
Clearance Time (s) 4.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0
Vehicle Extension (s) 4.3 5.5 4.3 5.5 5.5 4.9 4.9 4.9 4.3 4.9 4.9
Lane Grp Cap (vph) 264 535 236 614 275 103 1768 791 214 2112 945
v/s Ratio Prot 0.07 c0.32 c0.18 0.12 0.43 c0.10 0.45
v/s Ratio Perm 0.13 0.29 0.01 c2.34 0.14 0.07
v/c Ratio 0.81 1.92 1.64 0.65 0.04 4.53 0.83 0.27 1.51 0.73 0.12
Uniform Delay, d1 45.2 58.5 44.2 53.5 47.6 34.0 28.7 19.1 65.5 18.9 11.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.40 0.12 0.00
Incremental Delay, d2 17.6 422.3 306.3 3.7 0.2 1612.4 4.6 0.8 233.5 0.2 0.0
Delay (s) 62.9 480.8 350.5 57.2 47.8 1646.4 33.4 20.0 325.0 2.6 0.0
Level of Service E F F E D F C B F A A
Approach Delay (s) 410.8 189.2 370.9 53.8
Approach LOS F F F D

Intersection Summary
HCM Average Control Delay 253.6 HCM Level of Service F
HCM Volume to Capacity ratio 3.56
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0
Intersection Capacity Utilization 127.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 2: Woodruff Road & Costco Driveway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 29 1215 40 90 888 46 40 2 86 12 2 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3422 1719 3438 1538 1719 1544 1719 1810 1538
Flt Permitted 0.21 1.00 0.19 1.00 1.00 0.76 1.00 0.69 1.00 1.00
Satd. Flow (perm) 385 3422 349 3438 1538 1369 1544 1255 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 32 1350 44 100 987 51 44 2 96 13 2 20
RTOR Reduction (vph) 0 3 0 0 0 22 0 80 0 0 0 17
Lane Group Flow (vph) 32 1391 0 100 987 29 44 18 0 13 2 3
Turn Type pm+pt Perm Perm Perm Perm pm+ov
Protected Phases 5 2 6 8 4 5
Permitted Phases 2 6 6 8 4 4
Actuated Green, G (s) 54.0 54.0 42.7 42.7 42.7 8.0 8.0 8.0 8.0 12.8
Effective Green, g (s) 54.0 54.0 42.7 42.7 42.7 8.0 8.0 8.0 8.0 12.8
Actuated g/C Ratio 0.72 0.72 0.57 0.57 0.57 0.11 0.11 0.11 0.11 0.17
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Vehicle Extension (s) 4.3 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 4.3
Lane Grp Cap (vph) 363 2464 199 1957 876 146 165 134 193 396
v/s Ratio Prot 0.01 c0.41 0.29 0.01 0.00 0.00
v/s Ratio Perm 0.06 0.29 0.02 c0.03 0.01 0.00
v/c Ratio 0.09 0.56 0.50 0.50 0.03 0.30 0.11 0.10 0.01 0.01
Uniform Delay, d1 4.2 5.0 9.7 9.8 7.1 30.9 30.3 30.2 30.0 25.8
Progression Factor 1.00 1.00 0.50 0.45 0.60 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.9 7.6 0.8 0.1 2.8 0.7 0.8 0.1 0.0
Delay (s) 4.4 5.9 12.5 5.2 4.3 33.8 31.0 31.0 30.0 25.8
Level of Service A A B A A C C C C C
Approach Delay (s) 5.9 5.8 31.8 28.0
Approach LOS A A C C

Intersection Summary
HCM Average Control Delay 7.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 85.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 3: Green Heron Road & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 6 2 42 2 2 10 14 909 73 87 1238 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 6.3 6.3 6.3 6.3 6.3
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 0.89 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.99 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1595 1765 1538 1719 3400 1719 3438 1538
Flt Permitted 0.96 0.85 1.00 0.17 1.00 0.25 1.00 1.00
Satd. Flow (perm) 1539 1544 1538 316 3400 453 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 7 2 47 2 2 11 16 1010 81 97 1376 7
RTOR Reduction (vph) 0 42 0 0 0 10 0 8 0 0 0 2
Lane Group Flow (vph) 0 14 0 0 4 1 16 1083 0 97 1376 5
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 8 4 2 6
Permitted Phases 8 4 4 2 6 6
Actuated Green, G (s) 7.4 7.4 7.4 56.3 56.3 56.3 56.3 56.3
Effective Green, g (s) 7.4 7.4 7.4 56.3 56.3 56.3 56.3 56.3
Actuated g/C Ratio 0.10 0.10 0.10 0.75 0.75 0.75 0.75 0.75
Clearance Time (s) 5.0 5.0 5.0 6.3 6.3 6.3 6.3 6.3
Vehicle Extension (s) 4.3 4.3 4.3 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 152 152 152 237 2552 340 2581 1155
v/s Ratio Prot 0.32 c0.40
v/s Ratio Perm c0.01 0.00 0.00 0.05 0.21 0.00
v/c Ratio 0.09 0.03 0.01 0.07 0.42 0.29 0.53 0.00
Uniform Delay, d1 30.7 30.5 30.5 2.5 3.4 3.0 3.9 2.3
Progression Factor 1.00 1.00 1.00 0.49 0.86 0.55 0.63 0.65
Incremental Delay, d2 0.4 0.1 0.0 0.5 0.4 1.7 0.7 0.0
Delay (s) 31.1 30.7 30.5 1.7 3.4 3.4 3.1 1.5
Level of Service C C C A A A A A
Approach Delay (s) 31.1 30.6 3.4 3.1
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 4.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 82.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 4: Woodruff Industrial Lane & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 55 7 93 33 7 4 19 811 123 250 1272 56
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.86 1.00 0.95 1.00 0.98 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 1558 1719 1719 1719 3370 1719 3416
Flt Permitted 0.69 1.00 0.51 1.00 0.15 1.00 0.21 1.00
Satd. Flow (perm) 1249 1558 921 1719 274 3370 381 3416
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 61 8 103 37 8 4 21 901 137 278 1413 62
RTOR Reduction (vph) 0 96 0 0 4 0 0 6 0 0 2 0
Lane Group Flow (vph) 61 15 0 37 8 0 21 1032 0 278 1473 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 3 8 7 4 5 2 1 6
Permitted Phases 8 4 2 6
Actuated Green, G (s) 15.7 10.1 14.1 9.3 98.8 94.9 117.1 107.2
Effective Green, g (s) 15.7 10.1 14.1 9.3 98.8 94.9 117.1 107.2
Actuated g/C Ratio 0.10 0.07 0.09 0.06 0.66 0.63 0.78 0.71
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 5.5 4.3 5.5
Lane Grp Cap (vph) 148 105 112 107 218 2132 442 2441
v/s Ratio Prot c0.02 0.01 0.01 0.00 0.00 0.31 c0.07 0.43
v/s Ratio Perm c0.03 0.02 0.06 c0.42
v/c Ratio 0.41 0.14 0.33 0.08 0.10 0.48 0.63 0.60
Uniform Delay, d1 62.3 65.9 62.9 66.3 9.6 14.6 8.6 10.7
Progression Factor 1.00 1.00 1.00 1.00 0.94 1.15 0.88 0.71
Incremental Delay, d2 2.9 1.0 2.7 0.5 0.3 0.7 2.9 0.9
Delay (s) 65.3 66.9 65.7 66.8 9.2 17.4 10.4 8.5
Level of Service E E E E A B B A
Approach Delay (s) 66.3 65.9 17.3 8.8
Approach LOS E E B A

Intersection Summary
HCM Average Control Delay 16.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 5: I-85 SB Ramps & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL2 WBL WBR SEL SET SER NWL NWT NWR NEL NER
Lane Configurations
Volume (vph) 540 0 299 0 813 124 712 1279 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 6.3 6.3 6.5 6.1
Lane Util. Factor 0.97 0.88 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3335 2707 3438 1538 1719 3438
Flt Permitted 0.95 1.00 1.00 1.00 0.08 1.00
Satd. Flow (perm) 3335 2707 3438 1538 144 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 600 0 332 0 903 138 791 1421 0 0 0
RTOR Reduction (vph) 0 0 129 0 0 77 0 0 0 0 0
Lane Group Flow (vph) 600 0 203 0 903 61 791 1421 0 0 0
Turn Type custom custom Perm pm+pt
Protected Phases 2 1 6
Permitted Phases 4 4 2 6
Actuated Green, G (s) 26.0 26.0 43.7 43.7 112.9 112.9
Effective Green, g (s) 26.0 26.0 43.7 43.7 112.9 112.9
Actuated g/C Ratio 0.17 0.17 0.29 0.29 0.75 0.75
Clearance Time (s) 5.0 5.0 6.3 6.3 6.5 6.1
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 578 469 1002 448 765 2588
v/s Ratio Prot 0.26 c0.43 0.41
v/s Ratio Perm c0.18 0.08 0.04 c0.35
v/c Ratio 1.04 0.43 0.90 0.14 1.03 0.55
Uniform Delay, d1 62.0 55.4 51.1 39.2 39.1 7.8
Progression Factor 1.00 1.00 0.64 0.65 0.99 0.50
Incremental Delay, d2 47.0 1.0 11.7 0.6 35.8 0.6
Delay (s) 109.0 56.3 44.2 26.0 74.7 4.5
Level of Service F E D C E A
Approach Delay (s) 90.2 41.8 29.6 0.0
Approach LOS F D C A

Intersection Summary
HCM Average Control Delay 46.1 HCM Level of Service D
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.5
Intersection Capacity Utilization 93.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 6: I-85 NB Ramps & Woodruff Rd

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBR SET SER NWL NWT
Lane Configurations
Volume (vph) 489 816 1098 255 0 1502
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 6.5 6.5 6.5
Lane Util. Factor 0.97 0.88 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3335 2707 3438 1538 3438
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3335 2707 3438 1538 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 543 907 1220 283 0 1669
RTOR Reduction (vph) 0 275 0 105 0 0
Lane Group Flow (vph) 543 632 1220 178 0 1669
Turn Type Prot Perm
Protected Phases 3 3 2 2 4
Permitted Phases 2
Actuated Green, G (s) 25.4 25.4 94.5 94.5 112.5
Effective Green, g (s) 25.4 25.4 94.5 94.5 105.5
Actuated g/C Ratio 0.17 0.17 0.63 0.63 0.70
Clearance Time (s) 5.6 5.6 6.5 6.5
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 565 458 2166 969 2418
v/s Ratio Prot 0.16 c0.23 0.35 c0.49
v/s Ratio Perm 0.12
v/c Ratio 0.96 1.38 0.56 0.18 0.69
Uniform Delay, d1 61.8 62.3 15.9 11.6 12.8
Progression Factor 1.00 1.00 0.01 0.01 1.15
Incremental Delay, d2 28.4 184.3 0.3 0.1 0.4
Delay (s) 90.3 246.6 0.4 0.3 15.2
Level of Service F F A A B
Approach Delay (s) 188.0 0.4 15.2
Approach LOS F A B

Intersection Summary
HCM Average Control Delay 64.6 HCM Level of Service E
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.6
Intersection Capacity Utilization 69.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 7: Carolina Point Pkwy & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR SET SER NWL NWT
Lane Configurations
Volume (vph) 176 139 1663 251 206 2297
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 6.5 6.5 6.5 6.5
Lane Util. Factor 0.97 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3335 1538 3438 1538 1719 3438
Flt Permitted 0.95 1.00 1.00 1.00 0.10 1.00
Satd. Flow (perm) 3335 1538 3438 1538 183 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 196 154 1848 279 229 2552
RTOR Reduction (vph) 0 53 0 44 0 0
Lane Group Flow (vph) 196 101 1848 235 229 2552
Turn Type Perm Perm Perm
Protected Phases 4 2 3 6 2 3 6
Permitted Phases 4 4 2 3 6 2 3 6
Actuated Green, G (s) 11.0 11.0 126.4 126.4 126.4 126.4
Effective Green, g (s) 11.0 11.0 126.4 126.4 126.4 126.4
Actuated g/C Ratio 0.07 0.07 0.84 0.84 0.84 0.84
Clearance Time (s) 7.0 7.0
Vehicle Extension (s) 4.3 4.3
Lane Grp Cap (vph) 245 113 2897 1296 154 2897
v/s Ratio Prot 0.06 0.54 0.74
v/s Ratio Perm c0.07 0.15 c1.25
v/c Ratio 0.80 0.90 0.64 0.18 1.49 0.88
Uniform Delay, d1 68.4 68.9 4.0 2.2 11.8 7.2
Progression Factor 1.00 1.00 0.63 1.34 1.12 0.76
Incremental Delay, d2 18.2 54.4 0.3 0.1 222.3 0.3
Delay (s) 86.6 123.3 2.8 3.0 235.5 5.8
Level of Service F F A A F A
Approach Delay (s) 102.7 2.8 24.7
Approach LOS F A C

Intersection Summary
HCM Average Control Delay 21.1 HCM Level of Service C
HCM Volume to Capacity ratio 1.45
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 79.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 8: Woodruff Road & Market Point Drive

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 253 1407 142 39 2206 91 100 2 48 39 2 197
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 5.8 6.1 6.1 6.1 5.8 5.8 6.1 5.8 5.8 5.8
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 1719 3438 1538 1719 1810 1538 3335 3438 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 1719 3438 1538 1719 1810 1538 3335 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 281 1563 158 43 2451 101 111 2 53 43 2 219
RTOR Reduction (vph) 0 0 42 0 0 21 0 0 45 0 0 123
Lane Group Flow (vph) 281 1563 116 43 2451 80 111 2 8 43 2 96
Turn Type Prot pm+ov Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 3 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 11.9 99.3 108.5 9.5 96.9 96.9 9.2 12.0 21.5 5.4 8.2 8.2
Effective Green, g (s) 11.9 99.3 108.5 9.5 96.9 96.9 9.2 12.0 21.5 5.4 8.2 8.2
Actuated g/C Ratio 0.08 0.66 0.72 0.06 0.65 0.65 0.06 0.08 0.14 0.04 0.05 0.05
Clearance Time (s) 6.1 6.1 5.8 6.1 6.1 6.1 5.8 5.8 6.1 5.8 5.8 5.8
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 265 2276 1112 109 2221 994 105 145 220 120 188 84
v/s Ratio Prot c0.08 0.45 0.01 0.03 c0.71 c0.06 0.00 c0.00 0.01 0.00
v/s Ratio Perm 0.07 0.05 0.00 c0.06
v/c Ratio 1.06 0.69 0.10 0.39 1.10 0.08 1.06 0.01 0.03 0.36 0.01 1.14
Uniform Delay, d1 69.0 15.7 6.2 67.5 26.5 9.9 70.4 63.6 55.3 70.6 67.1 70.9
Progression Factor 1.22 0.44 0.62 0.74 0.48 0.69 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 64.4 1.3 0.0 1.5 49.9 0.1 104.1 0.1 0.1 2.9 0.0 142.4
Delay (s) 148.9 8.2 3.9 51.5 62.6 6.9 174.5 63.6 55.4 73.5 67.1 213.3
Level of Service F A A D E A F E E E E F
Approach Delay (s) 27.7 60.2 135.1 189.4
Approach LOS C E F F

Intersection Summary
HCM Average Control Delay 56.5 HCM Level of Service E
HCM Volume to Capacity ratio 1.15
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 29.9
Intersection Capacity Utilization 95.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 9: Woodruff Road & Garlington Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 309 1024 161 152 1577 666 360 346 94 199 160 399
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 6.1 6.1 5.2 6.1 6.1 5.2 5.2 5.2 5.2 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.97 1.00 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 1719 3438 1538 3335 1752 3335 1810 1538
Flt Permitted 0.95 1.00 1.00 0.14 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 250 3438 1538 3335 1752 3335 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 343 1138 179 169 1752 740 400 384 104 221 178 443
RTOR Reduction (vph) 0 0 76 0 0 134 0 6 0 0 0 0
Lane Group Flow (vph) 343 1138 103 169 1752 606 400 482 0 221 178 443
Turn Type Prot Perm pm+pt Perm Prot Prot Free
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 6 Free
Actuated Green, G (s) 13.8 72.0 72.0 83.6 70.9 70.9 21.0 34.8 8.8 22.6 150.0
Effective Green, g (s) 13.8 72.0 72.0 83.6 70.9 70.9 21.0 34.8 8.8 22.6 150.0
Actuated g/C Ratio 0.09 0.48 0.48 0.56 0.47 0.47 0.14 0.23 0.06 0.15 1.00
Clearance Time (s) 5.2 6.1 6.1 5.2 6.1 6.1 5.2 5.2 5.2 5.2
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 307 1650 738 264 1625 727 467 406 196 273 1538
v/s Ratio Prot c0.10 0.33 0.05 c0.51 0.12 c0.28 c0.07 0.10
v/s Ratio Perm 0.07 0.30 0.39 c0.29
v/c Ratio 1.12 0.69 0.14 0.64 1.08 0.83 0.86 1.19 1.13 0.65 0.29
Uniform Delay, d1 68.1 30.3 21.7 21.6 39.5 34.4 63.0 57.6 70.6 60.0 0.0
Progression Factor 1.29 0.55 0.29 1.61 0.39 0.09 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 80.1 1.8 0.3 3.0 41.3 5.4 15.1 106.3 102.7 6.4 0.5
Delay (s) 168.1 18.4 6.6 37.9 56.6 8.4 78.1 163.9 173.3 66.4 0.5
Level of Service F B A D E A E F F E A
Approach Delay (s) 48.0 42.0 125.3 59.8
Approach LOS D D F E

Intersection Summary
HCM Average Control Delay 58.4 HCM Level of Service E
HCM Volume to Capacity ratio 1.12
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 21.7
Intersection Capacity Utilization 100.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 10: Woodruff Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1105 212 91 1660 0 0 0 0 1184 0 735
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.6 6.6 6.6 5.7 4.0
Lane Util. Factor 0.95 1.00 0.95 0.97 1.00
Frt 0.98 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3355 1719 3438 3335 1538
Flt Permitted 1.00 0.05 1.00 0.95 1.00
Satd. Flow (perm) 3355 99 3438 3335 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1228 236 101 1844 0 0 0 0 1316 0 817
RTOR Reduction (vph) 0 11 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1453 0 101 1844 0 0 0 0 1316 0 817
Turn Type pm+pt Prot Free
Protected Phases 2 1 6 4
Permitted Phases 6 Free
Actuated Green, G (s) 66.2 79.4 79.4 58.3 150.0
Effective Green, g (s) 66.2 79.4 79.4 58.3 150.0
Actuated g/C Ratio 0.44 0.53 0.53 0.39 1.00
Clearance Time (s) 6.6 6.6 6.6 5.7
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1481 124 1820 1296 1538
v/s Ratio Prot 0.43 0.04 c0.54 c0.39
v/s Ratio Perm 0.39 0.53
v/c Ratio 0.98 0.81 1.01 1.02 0.53
Uniform Delay, d1 41.3 33.5 35.3 45.9 0.0
Progression Factor 0.63 2.01 0.81 0.99 1.00
Incremental Delay, d2 14.0 4.1 10.0 28.9 1.3
Delay (s) 39.9 71.4 38.6 74.4 1.3
Level of Service D E D E A
Approach Delay (s) 39.9 40.3 0.0 46.4
Approach LOS D D A D

Intersection Summary
HCM Average Control Delay 42.5 HCM Level of Service D
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.3
Intersection Capacity Utilization 172.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 11: Woodruff Road & I-385 NB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 861 1428 0 0 989 903 762 0 361 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 6.1 6.1 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3438 3438 1538 1719 1538
Flt Permitted 0.08 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 148 3438 3438 1538 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 957 1587 0 0 1099 1003 847 0 401 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 389 0 0 26 0 0 0
Lane Group Flow (vph) 957 1587 0 0 1099 614 847 0 375 0 0 0
Turn Type pm+pt Perm Prot custom
Protected Phases 5 2 6 8
Permitted Phases 2 6 8
Actuated Green, G (s) 94.9 94.9 42.9 42.9 44.0 44.0
Effective Green, g (s) 94.9 94.9 42.9 42.9 44.0 44.0
Actuated g/C Ratio 0.63 0.63 0.29 0.29 0.29 0.29
Clearance Time (s) 6.1 6.1 6.1 6.1 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 574 2175 983 440 504 451
v/s Ratio Prot c0.51 0.46 0.32 c0.49
v/s Ratio Perm c0.55 0.40 0.24
v/c Ratio 1.67 0.73 1.12 1.40 1.68 0.83
Uniform Delay, d1 45.3 18.8 53.5 53.5 53.0 49.5
Progression Factor 1.13 1.09 0.71 1.06 0.97 0.96
Incremental Delay, d2 302.0 0.5 59.4 183.5 314.7 13.0
Delay (s) 353.0 21.0 97.4 240.2 366.0 60.6
Level of Service F C F F F E
Approach Delay (s) 145.9 165.5 267.9 0.0
Approach LOS F F F A

Intersection Summary
HCM Average Control Delay 178.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.63
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 172.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 12: Woodruff Road & Commercial Drive

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 165 1492 132 31 1683 62 121 7 10 111 29 88
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 5.5 5.5 5.5 5.3 5.4 5.4 5.4
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.91 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 3396 1719 3420 1719 1652 1719 1605
Flt Permitted 0.04 1.00 0.10 1.00 0.34 1.00 0.75 1.00
Satd. Flow (perm) 75 3396 181 3420 611 1652 1348 1605
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 183 1658 147 34 1870 69 134 8 11 123 32 98
RTOR Reduction (vph) 0 4 0 0 2 0 0 9 0 0 74 0
Lane Group Flow (vph) 183 1801 0 34 1937 0 134 10 0 123 56 0
Turn Type pm+pt Perm pm+pt Perm
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 110.5 110.5 91.2 91.2 28.6 28.6 15.5 15.5
Effective Green, g (s) 110.5 110.5 91.2 91.2 28.6 28.6 15.5 15.5
Actuated g/C Ratio 0.74 0.74 0.61 0.61 0.19 0.19 0.10 0.10
Clearance Time (s) 5.3 5.5 5.5 5.5 5.3 5.4 5.4 5.4
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 209 2502 110 2079 174 315 139 166
v/s Ratio Prot c0.08 0.53 c0.57 c0.04 0.01 0.04
v/s Ratio Perm 0.56 0.19 c0.11 0.09
v/c Ratio 0.88 0.72 0.31 0.93 0.77 0.03 0.88 0.34
Uniform Delay, d1 52.3 11.1 14.2 26.6 56.1 49.4 66.4 62.5
Progression Factor 1.23 0.56 0.92 0.79 1.00 1.00 1.00 1.00
Incremental Delay, d2 22.9 1.2 5.0 6.7 20.3 0.1 45.1 1.9
Delay (s) 87.5 7.4 18.0 27.8 76.4 49.5 111.4 64.4
Level of Service F A B C E D F E
Approach Delay (s) 14.7 27.6 73.0 87.3
Approach LOS B C E F

Intersection Summary
HCM Average Control Delay 26.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.1
Intersection Capacity Utilization 85.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 13: Woodruff Road & Smith Hines Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 8 1371 234 177 1667 2 105 2 148 2 2 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.0 6.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.92 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99
Satd. Flow (prot) 1719 3363 1719 3438 1634 1667
Flt Permitted 0.09 1.00 0.10 1.00 0.86 0.90
Satd. Flow (perm) 167 3363 185 3438 1438 1523
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 9 1523 260 197 1852 2 117 2 164 2 2 4
RTOR Reduction (vph) 0 9 0 0 0 0 0 33 0 0 4 0
Lane Group Flow (vph) 9 1774 0 197 1854 0 0 250 0 0 4 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 120.7 120.7 121.0 121.0 18.0 18.0
Effective Green, g (s) 120.7 120.7 121.0 121.0 18.0 18.0
Actuated g/C Ratio 0.80 0.80 0.81 0.81 0.12 0.12
Clearance Time (s) 6.3 6.3 6.0 6.0 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 134 2706 149 2773 173 183
v/s Ratio Prot 0.53 0.54
v/s Ratio Perm 0.05 c1.06 c0.17 0.00
v/c Ratio 0.07 0.66 1.32 0.67 1.44 0.02
Uniform Delay, d1 3.0 6.1 14.5 6.1 66.0 58.3
Progression Factor 0.67 0.96 0.54 0.25 1.00 1.00
Incremental Delay, d2 0.6 0.8 163.1 0.5 228.7 0.1
Delay (s) 2.7 6.7 171.0 2.1 294.7 58.3
Level of Service A A F A F E
Approach Delay (s) 6.6 18.3 294.7 58.3
Approach LOS A B F E

Intersection Summary
HCM Average Control Delay 32.2 HCM Level of Service C
HCM Volume to Capacity ratio 1.34
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 107.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 14: Woodruff Road & Walmart Driveway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 20 4623 118 31 2055 24 120 2 12 70 4 35
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.87 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.97
Satd. Flow (prot) 1719 3425 1719 3432 1719 1574 1677
Flt Permitted 0.04 1.00 0.04 1.00 0.67 1.00 0.80
Satd. Flow (perm) 64 3425 68 3432 1207 1574 1378
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 22 5137 131 34 2283 27 133 2 13 78 4 39
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 0 0 12 0
Lane Group Flow (vph) 22 5267 0 34 2309 0 133 15 0 0 109 0
Turn Type pm+pt Perm Perm Perm
Protected Phases 5 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 116.6 116.6 106.3 106.3 22.1 22.1 22.1
Effective Green, g (s) 116.6 116.6 106.3 106.3 22.1 22.1 22.1
Actuated g/C Ratio 0.78 0.78 0.71 0.71 0.15 0.15 0.15
Clearance Time (s) 6.3 6.3 6.3 6.3 5.0 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 94 2662 48 2432 178 232 203
v/s Ratio Prot 0.01 c1.54 0.67 0.01
v/s Ratio Perm 0.18 0.50 c0.11 0.08
v/c Ratio 0.23 1.98 0.71 0.95 0.75 0.06 0.54
Uniform Delay, d1 33.3 16.7 12.8 19.5 61.3 55.1 59.2
Progression Factor 0.94 0.72 0.35 0.31 1.00 1.00 1.00
Incremental Delay, d2 2.0 441.7 7.7 1.2 17.1 0.2 3.9
Delay (s) 33.1 453.7 12.2 7.2 78.4 55.2 63.1
Level of Service C F B A E E E
Approach Delay (s) 451.9 7.3 76.1 63.1
Approach LOS F A E E

Intersection Summary
HCM Average Control Delay 307.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.78
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 153.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 15: Woodruff Road & Verdin Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 58 1061 29 134 2960 77 479 352 39 67 285 101
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 5.2 5.0 5.0 5.2 5.2
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 1.00 0.85 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3424 1719 3425 1719 1810 1538 1719 1739
Flt Permitted 0.04 1.00 0.16 1.00 0.15 1.00 1.00 0.53 1.00
Satd. Flow (perm) 81 3424 295 3425 276 1810 1538 961 1739
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 64 1179 32 149 3289 86 532 391 43 74 317 112
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 29 0 3 0
Lane Group Flow (vph) 64 1210 0 149 3374 0 532 391 14 74 426 0
Turn Type Perm Perm pm+pt Perm Perm
Protected Phases 2 6 3 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 89.7 89.7 89.7 89.7 49.0 49.0 49.0 20.8 20.8
Effective Green, g (s) 89.7 89.7 89.7 89.7 49.0 49.0 49.0 20.8 20.8
Actuated g/C Ratio 0.60 0.60 0.60 0.60 0.33 0.33 0.33 0.14 0.14
Clearance Time (s) 6.3 6.3 6.3 6.3 5.2 5.0 5.0 5.2 5.2
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 48 2048 176 2048 309 591 502 133 241
v/s Ratio Prot 0.35 c0.99 c0.26 0.22 0.24
v/s Ratio Perm 0.79 0.51 c0.30 0.01 0.08
v/c Ratio 1.33 0.59 0.85 1.65 1.72 0.66 0.03 0.56 1.77
Uniform Delay, d1 30.1 18.7 24.5 30.1 45.7 43.4 34.3 60.3 64.6
Progression Factor 0.92 1.04 0.61 0.64 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 162.5 0.1 4.8 291.5 338.1 3.2 0.0 6.8 361.0
Delay (s) 190.3 19.5 19.6 310.7 383.8 46.6 34.4 67.1 425.6
Level of Service F B B F F D C E F
Approach Delay (s) 28.1 298.4 231.8 372.9
Approach LOS C F F F

Intersection Summary
HCM Average Control Delay 239.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.65
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.5
Intersection Capacity Utilization 172.8% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 16: Woodruff Road & Butler Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 1007 74 759 2693 2 231 40 555 32 42 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 5.0 6.3 5.0 5.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85 1.00 0.97
Flt Protected 1.00 0.95 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 3402 1719 3438 1735 1538 1719 1751
Flt Permitted 0.74 0.07 1.00 0.72 1.00 0.15 1.00
Satd. Flow (perm) 2517 130 3438 1294 1538 278 1751
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 8 1119 82 843 2992 2 257 44 617 36 47 13
RTOR Reduction (vph) 0 3 0 0 0 0 0 0 16 0 3 0
Lane Group Flow (vph) 0 1206 0 843 2994 0 0 301 601 36 57 0
Turn Type Perm pm+pt Perm pm+ov Perm
Protected Phases 2 1 6 8 1 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 62.7 112.7 112.7 26.0 69.7 26.0 26.0
Effective Green, g (s) 62.7 112.7 112.7 26.0 69.7 26.0 26.0
Actuated g/C Ratio 0.42 0.75 0.75 0.17 0.46 0.17 0.17
Clearance Time (s) 6.3 6.3 6.3 5.0 6.3 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1052 561 2583 224 715 48 304
v/s Ratio Prot c0.44 0.87 0.25 0.03
v/s Ratio Perm 0.48 c0.69 c0.23 0.15 0.13
v/c Ratio 1.15 1.50 1.16 1.34 0.84 0.75 0.19
Uniform Delay, d1 43.6 45.7 18.6 62.0 35.3 58.9 53.0
Progression Factor 0.87 1.20 0.57 1.00 1.00 1.00 1.00
Incremental Delay, d2 75.3 227.1 72.1 181.5 9.4 51.9 0.5
Delay (s) 113.1 281.8 82.7 243.5 44.7 110.8 53.4
Level of Service F F F F D F D
Approach Delay (s) 113.1 126.4 109.8 74.9
Approach LOS F F F E

Intersection Summary
HCM Average Control Delay 120.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.44
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 141.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 17: Woodruff Road & Bell Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 35 1572 128 40 3801 24 198 2 48 20 2 85
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.2 6.2 6.2 6.2 5.4 5.4
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.97 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.96 0.99
Satd. Flow (prot) 1719 3399 1719 3435 1695 1600
Flt Permitted 0.04 1.00 0.08 1.00 0.59 0.95
Satd. Flow (perm) 64 3399 137 3435 1039 1531
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 39 1747 142 44 4223 27 220 2 53 22 2 94
RTOR Reduction (vph) 0 4 0 0 0 0 0 6 0 0 0 0
Lane Group Flow (vph) 39 1885 0 44 4250 0 0 269 0 0 118 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 112.8 112.8 112.8 112.8 25.6 25.6
Effective Green, g (s) 112.8 112.8 112.8 112.8 25.6 25.6
Actuated g/C Ratio 0.75 0.75 0.75 0.75 0.17 0.17
Clearance Time (s) 6.2 6.2 6.2 6.2 5.4 5.4
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 48 2556 103 2583 177 261
v/s Ratio Prot 0.55 c1.24
v/s Ratio Perm 0.61 0.32 c0.26 0.08
v/c Ratio 0.81 0.74 0.43 1.65 1.52 0.45
Uniform Delay, d1 11.9 10.4 6.8 18.6 62.2 55.9
Progression Factor 1.15 1.22 0.60 0.48 1.00 1.00
Incremental Delay, d2 39.6 0.7 1.2 290.5 261.1 2.0
Delay (s) 53.2 13.3 5.2 299.4 323.3 57.9
Level of Service D B A F F E
Approach Delay (s) 14.2 296.4 323.3 57.9
Approach LOS B F F E

Intersection Summary
HCM Average Control Delay 211.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.62
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.6
Intersection Capacity Utilization 136.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 18: Woodruff Road & SC 14

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 215 851 131 72 2101 284 525 546 188 188 326 454
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 5.0 6.3 6.3 5.0 5.0 6.3 5.0 5.0 6.3
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3438 1538 1719 3377 1719 1810 1538 1719 1810 1538
Flt Permitted 0.06 1.00 1.00 0.22 1.00 0.15 1.00 1.00 0.19 1.00 1.00
Satd. Flow (perm) 100 3438 1538 389 3377 278 1810 1538 345 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 239 946 146 80 2334 316 583 607 209 209 362 504
RTOR Reduction (vph) 0 0 51 0 7 0 0 0 46 0 0 4
Lane Group Flow (vph) 239 946 95 80 2643 0 583 607 163 209 362 500
Turn Type pm+pt pm+ov pm+pt pm+pt pm+ov pm+pt pm+ov
Protected Phases 5 2 3 1 6 3 8 1 7 4 5
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 85.0 72.3 97.3 77.8 68.7 51.0 36.0 45.1 31.0 21.0 33.7
Effective Green, g (s) 85.0 72.3 97.3 77.8 68.7 51.0 36.0 45.1 31.0 21.0 33.7
Actuated g/C Ratio 0.57 0.48 0.65 0.52 0.46 0.34 0.24 0.30 0.21 0.14 0.22
Clearance Time (s) 6.3 6.3 5.0 6.3 6.3 5.0 5.0 6.3 5.0 5.0 6.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 194 1657 998 282 1547 335 434 462 163 253 346
v/s Ratio Prot 0.10 0.28 0.02 0.02 c0.78 c0.29 0.34 0.02 0.09 0.20 c0.12
v/s Ratio Perm c0.59 0.05 0.13 c0.30 0.08 0.18 0.20
v/c Ratio 1.23 0.57 0.09 0.28 1.71 1.74 1.40 0.35 1.28 1.43 1.45
Uniform Delay, d1 50.4 27.8 9.9 19.8 40.6 46.2 57.0 41.0 56.1 64.5 58.1
Progression Factor 0.97 0.95 2.40 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 129.5 0.9 0.0 0.9 321.6 345.3 192.9 0.7 165.5 215.2 216.1
Delay (s) 178.2 27.4 23.7 20.6 362.2 391.5 249.9 41.8 221.6 279.7 274.3
Level of Service F C C C F F F D F F F
Approach Delay (s) 54.1 352.2 277.8 265.8
Approach LOS D F F F

Intersection Summary
HCM Average Control Delay 261.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.76
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 23.9
Intersection Capacity Utilization 144.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 19: E Parkins Mill Road & US 276

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 142 135 67 182 31 139 131 1888 101 114 1648 120
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 0.97 1.00 1.00 1.00 0.91 1.00 0.97 0.91 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3268 3335 1810 1538 1719 4940 1538 3335 4940 1538
Flt Permitted 0.73 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1330 3268 3335 1810 1538 1719 4940 1538 3335 4940 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 158 150 74 202 34 154 146 2098 112 127 1831 133
RTOR Reduction (vph) 0 67 0 0 0 140 0 0 52 0 0 54
Lane Group Flow (vph) 158 157 0 202 34 14 146 2098 60 127 1831 79
Turn Type pm+pt Prot Perm Prot Perm Prot Perm
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 4 6 2
Actuated Green, G (s) 14.0 7.0 8.0 8.0 8.0 11.7 48.0 48.0 6.0 42.3 42.3
Effective Green, g (s) 14.0 7.0 8.0 8.0 8.0 11.7 48.0 48.0 6.0 42.3 42.3
Actuated g/C Ratio 0.16 0.08 0.09 0.09 0.09 0.13 0.53 0.53 0.07 0.47 0.47
Clearance Time (s) 4.0 6.0 4.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 4.3 4.9 4.3 4.9 4.9 4.3 4.9 4.9 4.3 4.9 4.9
Lane Grp Cap (vph) 237 254 296 161 137 223 2635 820 222 2322 723
v/s Ratio Prot 0.05 0.05 c0.06 0.02 c0.08 c0.42 0.04 0.37
v/s Ratio Perm c0.05 0.01 0.04 0.05
v/c Ratio 0.67 0.62 0.68 0.21 0.10 0.65 0.80 0.07 0.57 0.79 0.11
Uniform Delay, d1 35.3 40.2 39.8 38.1 37.7 37.2 17.0 10.2 40.8 20.1 13.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.03 1.04 1.86 1.00 1.00 1.00
Incremental Delay, d2 8.0 6.2 7.2 1.3 0.6 3.7 1.2 0.1 4.6 2.8 0.3
Delay (s) 43.3 46.4 47.0 39.4 38.3 41.9 18.8 19.0 45.4 22.9 13.6
Level of Service D D D D D D B B D C B
Approach Delay (s) 45.1 42.9 20.3 23.7
Approach LOS D D C C

Intersection Summary
HCM Average Control Delay 25.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 20: Duvall Drive & US 276

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR SET SER NWL NWT
Lane Configurations
Volume (vph) 459 129 1592 305 138 1661
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.3 6.3 6.3
Lane Util. Factor 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.85 0.98 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 1538 4821 1719 4940
Flt Permitted 0.95 1.00 1.00 0.19 1.00
Satd. Flow (perm) 1719 1538 4821 350 4940
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 510 143 1769 339 153 1846
RTOR Reduction (vph) 0 4 63 0 0 0
Lane Group Flow (vph) 510 139 2045 0 153 1846
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 6
Actuated Green, G (s) 12.0 12.0 20.7 20.7 20.7
Effective Green, g (s) 12.0 12.0 20.7 20.7 20.7
Actuated g/C Ratio 0.27 0.27 0.46 0.46 0.46
Clearance Time (s) 6.0 6.0 6.3 6.3 6.3
Vehicle Extension (s) 4.9 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 458 410 2218 161 2272
v/s Ratio Prot c0.30 0.42 0.37
v/s Ratio Perm 0.09 c0.44
v/c Ratio 1.11 0.34 0.92 0.95 0.81
Uniform Delay, d1 16.5 13.3 11.4 11.7 10.5
Progression Factor 1.00 1.00 0.95 1.00 1.00
Incremental Delay, d2 76.8 1.0 5.1 58.9 3.3
Delay (s) 93.3 14.3 16.0 70.5 13.8
Level of Service F B B E B
Approach Delay (s) 76.0 16.0 18.1
Approach LOS E B B

Intersection Summary
HCM Average Control Delay 25.1 HCM Level of Service C
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 12.3
Intersection Capacity Utilization 91.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 23: US 276 & Millennium Blvd

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 137 1603 283 33 2233 77 96 101 83 6 20 52
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.5 6.5 4.5 6.5 6.5 6.0 6.0 6.0 6.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 1.00 0.88
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3438 1538 1719 3438 1538 3335 3206 1719 1810 2707
Flt Permitted 0.04 1.00 1.00 0.09 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 72 3438 1538 154 3438 1538 3335 3206 1810 1810 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 152 1781 314 37 2481 86 107 112 92 7 22 58
RTOR Reduction (vph) 0 0 89 0 0 21 0 86 0 0 0 16
Lane Group Flow (vph) 152 1781 225 37 2481 65 107 118 0 7 22 42
Turn Type pm+pt Perm pm+pt Perm Prot pm+pt pm+ov
Protected Phases 5 2 1 6 3 8 7 4 5
Permitted Phases 2 2 6 6 4 4
Actuated Green, G (s) 109.1 101.1 101.1 103.2 98.4 98.4 8.0 9.0 7.0 4.0 12.0
Effective Green, g (s) 109.1 101.1 101.1 103.2 98.4 98.4 8.0 9.0 7.0 4.0 12.0
Actuated g/C Ratio 0.77 0.72 0.72 0.73 0.70 0.70 0.06 0.06 0.05 0.03 0.09
Clearance Time (s) 4.0 6.5 6.5 4.5 6.5 6.5 6.0 6.0 6.0 6.0 4.0
Vehicle Extension (s) 4.3 4.9 4.9 4.3 4.9 4.9 4.3 6.4 4.3 6.4 4.3
Lane Grp Cap (vph) 149 2467 1104 166 2401 1074 189 205 88 51 231
v/s Ratio Prot c0.06 0.52 0.01 0.72 c0.03 c0.04 0.00 0.01 0.01
v/s Ratio Perm c0.73 0.15 0.16 0.04 0.00 0.01
v/c Ratio 1.02 0.72 0.20 0.22 1.03 0.06 0.57 0.58 0.08 0.43 0.18
Uniform Delay, d1 53.4 11.7 6.6 10.0 21.2 6.7 64.8 64.1 63.9 67.3 59.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 79.1 1.3 0.2 1.1 27.6 0.0 5.1 8.1 0.6 17.2 0.6
Delay (s) 132.6 13.0 6.8 11.1 48.9 6.7 69.9 72.2 64.5 84.5 60.5
Level of Service F B A B D A E E E F E
Approach Delay (s) 20.2 46.9 71.4 66.9
Approach LOS C D E E

Intersection Summary
HCM Average Control Delay 37.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 140.9 Sum of lost time (s) 20.0
Intersection Capacity Utilization 92.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 24: Pelham Road & The Parkway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 275 1294 1254 0 2248 1068 0 0 0 379 695 199
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.8 5.8 5.3 5.3 5.3 5.3
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 3438 1538 1719 1810 1538
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 3438 1538 1719 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 306 1438 1393 0 2498 1187 0 0 0 421 772 221
RTOR Reduction (vph) 0 0 11 0 0 1 0 0 0 0 0 89
Lane Group Flow (vph) 306 1438 1382 0 2498 1186 0 0 0 421 772 132
Turn Type Prot Perm Perm custom Perm Perm
Protected Phases 5 2 6 4 4
Permitted Phases 2 6 6 4 4
Actuated Green, G (s) 12.2 95.2 95.2 77.2 120.9 43.7 43.7 43.7
Effective Green, g (s) 12.2 95.2 95.2 77.2 120.9 43.7 43.7 43.7
Actuated g/C Ratio 0.08 0.63 0.63 0.51 0.81 0.29 0.29 0.29
Clearance Time (s) 5.8 5.8 5.8 5.8 5.3 5.3 5.3 5.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 271 2182 976 1769 1240 501 527 448
v/s Ratio Prot 0.09 0.42 0.73 0.28 c0.43
v/s Ratio Perm c0.90 0.49 0.24 0.09
v/c Ratio 1.13 0.66 1.42 1.41 0.96 0.84 1.46 0.29
Uniform Delay, d1 68.9 17.2 27.4 36.4 12.3 49.9 53.1 41.2
Progression Factor 1.00 1.00 1.00 0.93 1.03 1.00 1.00 1.00
Incremental Delay, d2 94.0 1.6 193.3 185.8 2.4 12.8 219.5 0.6
Delay (s) 162.9 18.8 220.7 219.7 15.0 62.6 272.6 41.8
Level of Service F B F F B E F D
Approach Delay (s) 122.5 153.7 0.0 174.0
Approach LOS F F A F

Intersection Summary
HCM Average Control Delay 145.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.43
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 190.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 25: Pelham Road & I-85 SB off ramp

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 0 1673 1531 0 998 1785
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.3 5.3
Lane Util. Factor 0.95 0.95 1.00 0.88
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3438 3438 1719 2707
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3438 3438 1719 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1859 1701 0 1109 1983
RTOR Reduction (vph) 0 0 0 0 0 3
Lane Group Flow (vph) 0 1859 1701 0 1109 1980
Turn Type Perm
Protected Phases 2 6 4
Permitted Phases 4
Actuated Green, G (s) 62.4 62.4 76.7 76.7
Effective Green, g (s) 62.4 62.4 76.7 76.7
Actuated g/C Ratio 0.42 0.42 0.51 0.51
Clearance Time (s) 5.6 5.6 5.3 5.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1430 1430 879 1384
v/s Ratio Prot c0.54 0.49 0.65
v/s Ratio Perm c0.73
v/c Ratio 1.30 1.19 1.26 1.43
Uniform Delay, d1 43.8 43.8 36.6 36.6
Progression Factor 0.95 1.09 1.00 1.00
Incremental Delay, d2 138.7 90.5 126.9 198.0
Delay (s) 180.2 138.4 163.6 234.7
Level of Service F F F F
Approach Delay (s) 180.2 138.4 209.2
Approach LOS F F F

Intersection Summary
HCM Average Control Delay 183.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.37
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 163.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 26: Pelham Road & I-85 NB off ramp

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1540 0 0 782 1192 1268
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.0 5.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3438 3438 3335 1538
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3438 3438 3335 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 1711 0 0 869 1324 1409
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 1711 0 0 869 1324 1409
Turn Type Perm
Protected Phases 2 6 8
Permitted Phases 8
Actuated Green, G (s) 53.2 53.2 86.0 86.0
Effective Green, g (s) 53.2 53.2 86.0 86.0
Actuated g/C Ratio 0.35 0.35 0.57 0.57
Clearance Time (s) 5.8 5.8 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1219 1219 1912 882
v/s Ratio Prot c0.50 0.25 0.40
v/s Ratio Perm c0.92
v/c Ratio 1.40 0.71 0.69 1.60
Uniform Delay, d1 48.4 41.8 22.6 32.0
Progression Factor 1.09 0.91 1.00 1.00
Incremental Delay, d2 182.1 1.9 1.2 274.0
Delay (s) 234.9 39.9 23.9 306.0
Level of Service F D C F
Approach Delay (s) 234.9 39.9 169.3
Approach LOS F D F

Intersection Summary
HCM Average Control Delay 169.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.52
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.8
Intersection Capacity Utilization 182.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 27: Pelham Road & Boland Court

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 45 1933 830 157 1185 10 438 3 164 35 3 16
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.7 6.7 6.7 6.7 6.3 6.3 6.3
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.95 1.00 1.00 1.00 0.85 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.97
Satd. Flow (prot) 1719 3283 1719 3434 1724 1538 1682
Flt Permitted 0.19 1.00 0.04 1.00 0.71 1.00 0.15
Satd. Flow (perm) 342 3283 81 3434 1280 1538 258
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 50 2148 922 174 1317 11 487 3 182 39 3 18
RTOR Reduction (vph) 0 32 0 0 0 0 0 0 73 0 11 0
Lane Group Flow (vph) 50 3038 0 174 1328 0 0 490 109 0 49 0
Turn Type Perm pm+pt Perm Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 82.3 82.3 100.3 100.3 36.7 36.7 36.7
Effective Green, g (s) 82.3 82.3 100.3 100.3 36.7 36.7 36.7
Actuated g/C Ratio 0.55 0.55 0.67 0.67 0.24 0.24 0.24
Clearance Time (s) 6.7 6.7 6.7 6.7 6.3 6.3 6.3
Vehicle Extension (s) 4.9 4.9 4.3 4.9 4.3 4.3 4.3
Lane Grp Cap (vph) 188 1801 178 2296 313 376 63
v/s Ratio Prot c0.93 c0.07 0.39
v/s Ratio Perm 0.15 0.58 c0.38 0.07 0.19
v/c Ratio 0.27 1.69 0.98 0.58 1.57 0.29 0.78
Uniform Delay, d1 17.9 33.9 53.3 13.4 56.6 46.0 53.0
Progression Factor 0.63 0.55 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 309.3 60.5 1.1 269.5 0.7 49.4
Delay (s) 11.5 328.0 113.9 14.5 326.2 46.7 102.3
Level of Service B F F B F D F
Approach Delay (s) 322.9 26.0 250.5 102.3
Approach LOS F C F F

Intersection Summary
HCM Average Control Delay 228.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.59
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 19.7
Intersection Capacity Utilization 136.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 28: Forsythia Dr & E Butler Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 27 0 22 22 0 166 3 1372 16 58 1240 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.88 1.00 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 1538 1584 1719 3432 1719 3432
Flt Permitted 0.51 1.00 0.96 0.15 1.00 0.12 1.00
Satd. Flow (perm) 914 1538 1529 268 3432 210 3432
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 30 0 24 24 0 184 3 1524 18 64 1378 16
RTOR Reduction (vph) 0 0 20 0 34 0 0 1 0 0 1 0
Lane Group Flow (vph) 0 30 4 0 174 0 3 1541 0 64 1393 0
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 13.5 13.5 13.5 49.5 49.5 49.5 49.5
Effective Green, g (s) 13.5 13.5 13.5 49.5 49.5 49.5 49.5
Actuated g/C Ratio 0.18 0.18 0.18 0.66 0.66 0.66 0.66
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 165 277 275 177 2265 139 2265
v/s Ratio Prot c0.45 0.41
v/s Ratio Perm 0.03 0.00 c0.11 0.01 0.30
v/c Ratio 0.18 0.02 0.63 0.02 0.68 0.46 0.62
Uniform Delay, d1 26.1 25.3 28.5 4.4 7.9 6.2 7.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.58 0.61
Incremental Delay, d2 0.8 0.0 5.6 0.2 1.7 8.6 1.0
Delay (s) 26.9 25.3 34.1 4.6 9.5 12.2 5.5
Level of Service C C C A A B A
Approach Delay (s) 26.2 34.1 9.5 5.8
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 9.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 30: E Butler Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 0 1476 91 251 1003 0 783 0 344 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3408 1719 3438 1719 1538
Flt Permitted 1.00 0.06 1.00 0.95 1.00
Satd. Flow (perm) 3408 111 3438 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1640 101 279 1114 0 870 0 382 0 0 0
RTOR Reduction (vph) 0 3 0 0 0 0 0 0 43 0 0 0
Lane Group Flow (vph) 0 1738 0 279 1114 0 870 0 339 0 0 0
Turn Type pm+pt Prot custom
Protected Phases 2 1 6 4
Permitted Phases 6 4
Actuated Green, G (s) 59.0 81.0 81.0 57.0 57.0
Effective Green, g (s) 59.0 81.0 81.0 57.0 57.0
Actuated g/C Ratio 0.39 0.54 0.54 0.38 0.38
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1340 231 1857 653 584
v/s Ratio Prot c0.51 c0.13 0.32 c0.51
v/s Ratio Perm 0.52 0.22
v/c Ratio 1.30 1.21 0.60 1.33 0.58
Uniform Delay, d1 45.5 50.5 23.5 46.5 37.0
Progression Factor 0.98 1.77 1.00 0.99 0.99
Incremental Delay, d2 137.9 97.4 0.1 159.9 1.8
Delay (s) 182.6 186.7 23.6 206.0 38.5
Level of Service F F C F D
Approach Delay (s) 182.6 56.3 154.9 0.0
Approach LOS F E F A

Intersection Summary
HCM Average Control Delay 134.6 HCM Level of Service F
HCM Volume to Capacity ratio 1.30
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 116.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 31: E Butler Road & I-385 NB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 580 1679 0 0 1229 719 0 0 0 25 0 426
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3438 3438 1538 1719 1538
Flt Permitted 0.07 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 121 3438 3438 1538 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 644 1866 0 0 1366 799 0 0 0 28 0 473
RTOR Reduction (vph) 0 0 0 0 0 293 0 0 0 0 0 19
Lane Group Flow (vph) 644 1866 0 0 1366 506 0 0 0 28 0 454
Turn Type pm+pt custom custom custom
Protected Phases 5 2 8
Permitted Phases 2 6 6 8
Actuated Green, G (s) 101.0 101.0 54.0 54.0 37.0 37.0
Effective Green, g (s) 101.0 101.0 54.0 54.0 37.0 37.0
Actuated g/C Ratio 0.67 0.67 0.36 0.36 0.25 0.25
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 518 2315 1238 554 424 379
v/s Ratio Prot c0.34 0.54 c0.30
v/s Ratio Perm c0.50 0.40 0.33 0.02
v/c Ratio 1.24 0.81 1.10 0.91 0.07 1.20
Uniform Delay, d1 47.8 17.5 48.0 45.8 43.3 56.5
Progression Factor 1.50 0.59 1.00 1.00 1.00 1.00
Incremental Delay, d2 111.0 0.3 58.8 21.9 0.1 112.1
Delay (s) 182.6 10.6 106.8 67.7 43.4 168.6
Level of Service F B F E D F
Approach Delay (s) 54.8 92.4 0.0 161.6
Approach LOS D F A F

Intersection Summary
HCM Average Control Delay 80.8 HCM Level of Service F
HCM Volume to Capacity ratio 1.20
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 116.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 34: Frontage Road & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 4 99 151 111 23 18 848 1234 1042 99 1751 37
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 1645 1633 1665 1538 1719 3438 1538 1719 3427
Flt Permitted 0.95 1.00 0.95 0.97 1.00 0.06 1.00 1.00 0.20 1.00
Satd. Flow (perm) 1719 1645 1633 1665 1538 111 3438 1538 358 3427
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 4 110 168 123 26 20 942 1371 1158 110 1946 41
RTOR Reduction (vph) 0 40 0 0 0 19 0 0 99 0 1 0
Lane Group Flow (vph) 4 238 0 74 75 1 942 1371 1059 110 1986 0
Turn Type Split Split Perm pm+pt Perm Perm
Protected Phases 4 4 8 8 5 2 6
Permitted Phases 8 2 2 6
Actuated Green, G (s) 11.0 11.0 4.0 4.0 4.0 107.0 107.0 107.0 59.0 59.0
Effective Green, g (s) 11.0 11.0 4.0 4.0 4.0 107.0 107.0 107.0 59.0 59.0
Actuated g/C Ratio 0.08 0.08 0.03 0.03 0.03 0.76 0.76 0.76 0.42 0.42
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.9 4.9 4.9 4.9 4.9 4.3 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 135 129 47 48 44 567 2628 1175 151 1444
v/s Ratio Prot 0.00 c0.14 c0.05 0.05 c0.50 0.40 0.58
v/s Ratio Perm 0.00 c0.77 0.69 0.31
v/c Ratio 0.03 1.85 1.57 1.56 0.01 1.66 0.52 0.90 0.73 1.38
Uniform Delay, d1 59.6 64.5 68.0 68.0 66.1 43.9 6.5 12.5 33.8 40.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.03 0.88 0.88 1.00 1.00
Incremental Delay, d2 0.2 409.9 338.6 332.4 0.2 298.3 0.1 1.2 26.3 173.3
Delay (s) 59.8 474.4 406.6 400.4 66.3 343.6 5.8 12.2 60.1 213.8
Level of Service E F F F E F A B E F
Approach Delay (s) 468.5 363.6 99.6 205.7
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 161.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.63
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 134.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 35: I-385 NB Ramps & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 1061 0 1506 265 1618 0 0 1551 462
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.88 0.97 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1633 1633 2707 3335 3438 3438 1538
Flt Permitted 0.95 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1633 1633 2707 3335 3438 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 1179 0 1673 294 1798 0 0 1723 513
RTOR Reduction (vph) 0 0 0 0 0 8 0 0 0 0 0 160
Lane Group Flow (vph) 0 0 0 589 590 1665 294 1798 0 0 1723 353
Turn Type Perm Perm Prot Perm
Protected Phases 8 5 2 6
Permitted Phases 8 8 6
Actuated Green, G (s) 58.0 58.0 58.0 10.0 70.0 54.0 54.0
Effective Green, g (s) 58.0 58.0 58.0 10.0 70.0 54.0 54.0
Actuated g/C Ratio 0.41 0.41 0.41 0.07 0.50 0.39 0.39
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.9 4.9 4.9 4.3 4.9 4.9 4.9
Lane Grp Cap (vph) 677 677 1121 238 1719 1326 593
v/s Ratio Prot 0.09 c0.52 c0.50
v/s Ratio Perm 0.36 0.36 c0.62 0.23
v/c Ratio 0.87 0.87 1.49 1.24 1.05 1.30 0.60
Uniform Delay, d1 37.5 37.6 41.0 65.0 35.0 43.0 34.3
Progression Factor 1.00 1.00 1.00 1.38 0.28 0.50 0.23
Incremental Delay, d2 12.6 12.7 223.3 109.3 22.6 135.3 0.4
Delay (s) 50.1 50.3 264.3 198.9 32.4 156.7 8.3
Level of Service D D F F C F A
Approach Delay (s) 0.0 175.8 55.8 122.7
Approach LOS A F E F

Intersection Summary
HCM Average Control Delay 124.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.40
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 146.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 36: Roper Mountain Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 0 1065 380 979 1633 0 818 0 487 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.4 6.4 5.8 6.4 6.1 6.1 6.1
Lane Util. Factor 0.91 1.00 1.00 0.95 0.95 0.95 0.88
Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00
Satd. Flow (prot) 4940 1538 1719 3438 1633 1633 2707
Flt Permitted 1.00 1.00 0.10 1.00 0.95 0.95 1.00
Satd. Flow (perm) 4940 1538 186 3438 1633 1633 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1183 422 1088 1814 0 909 0 541 0 0 0
RTOR Reduction (vph) 0 0 206 0 0 0 0 0 45 0 0 0
Lane Group Flow (vph) 0 1183 216 1088 1814 0 454 455 496 0 0 0
Turn Type Perm pm+pt Perm Perm
Protected Phases 2 1 6 4
Permitted Phases 2 6 4 4
Actuated Green, G (s) 32.6 32.6 98.2 97.6 29.9 29.9 29.9
Effective Green, g (s) 32.6 32.6 98.2 97.6 29.9 29.9 29.9
Actuated g/C Ratio 0.23 0.23 0.70 0.70 0.21 0.21 0.21
Clearance Time (s) 6.4 6.4 5.8 6.4 6.1 6.1 6.1
Vehicle Extension (s) 4.9 4.9 4.3 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 1150 358 779 2397 349 349 578
v/s Ratio Prot 0.24 c0.59 0.53
v/s Ratio Perm 0.14 c0.39 0.28 0.28 0.18
v/c Ratio 1.03 0.60 1.40 0.76 1.30 1.30 0.86
Uniform Delay, d1 53.7 47.9 35.2 13.6 55.0 55.0 53.0
Progression Factor 0.90 1.27 0.76 0.48 1.00 1.00 1.00
Incremental Delay, d2 32.0 6.2 179.2 0.2 154.9 156.1 13.1
Delay (s) 80.3 67.0 206.0 6.7 209.9 211.1 66.1
Level of Service F E F A F F E
Approach Delay (s) 76.8 81.4 156.6 0.0
Approach LOS E F F A

Intersection Summary
HCM Average Control Delay 98.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.35
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 11.9
Intersection Capacity Utilization 146.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 37: Roper Mountain Road & Congaree Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 439 1127 2 6 1500 614 316 4 325 2 4 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 6.4 6.4 6.4 6.1 6.1 6.1 6.1
Lane Util. Factor 1.00 0.91 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1719 4939 3437 1538 1719 1541 1780 1538
Flt Permitted 0.06 1.00 0.95 1.00 0.75 1.00 0.80 1.00
Satd. Flow (perm) 100 4939 3256 1538 1364 1541 1457 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 488 1252 2 7 1667 682 351 4 361 2 4 2
RTOR Reduction (vph) 0 0 0 0 0 219 0 249 0 0 0 2
Lane Group Flow (vph) 488 1254 0 0 1674 463 351 116 0 0 6 0
Turn Type pm+pt Perm Perm Perm Perm Perm
Protected Phases 5 2 6 4 8
Permitted Phases 2 6 6 4 8 8
Actuated Green, G (s) 98.6 98.6 66.6 66.6 28.9 28.9 28.9 28.9
Effective Green, g (s) 98.6 98.6 66.6 66.6 28.9 28.9 28.9 28.9
Actuated g/C Ratio 0.70 0.70 0.48 0.48 0.21 0.21 0.21 0.21
Clearance Time (s) 5.8 6.4 6.4 6.4 6.1 6.1 6.1 6.1
Vehicle Extension (s) 4.3 4.9 4.9 4.9 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 373 3478 1549 732 282 318 301 317
v/s Ratio Prot c0.24 0.25 0.08
v/s Ratio Perm c0.68 0.51 0.30 c0.26 0.00 0.00
v/c Ratio 1.31 0.36 1.08 0.63 1.24 0.36 0.02 0.00
Uniform Delay, d1 49.1 8.2 36.7 27.5 55.5 47.7 44.3 44.1
Progression Factor 1.00 1.63 0.88 0.55 1.00 1.00 1.00 1.00
Incremental Delay, d2 149.7 0.2 44.0 2.5 136.3 1.4 0.1 0.0
Delay (s) 198.5 13.6 76.4 17.6 191.9 49.1 44.3 44.1
Level of Service F B E B F D D D
Approach Delay (s) 65.4 59.4 119.1 44.3
Approach LOS E E F D

Intersection Summary
HCM Average Control Delay 70.4 HCM Level of Service E
HCM Volume to Capacity ratio 1.26
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 11.9
Intersection Capacity Utilization 106.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 21: US 276 & 

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL WBR SEL SET NWT NWR
Lane Configurations
Volume (veh/h) 166 27 103 2092 2557 92
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 184 30 114 2324 2841 102
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1013
pX, platoon unblocked 0.33 0.33 0.33
vC, conflicting volume 4283 1472 2943
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 6882 0 2829
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 92 0
cM capacity (veh/h) 0 355 42

Direction, Lane # WB 1 SE 1 SE 2 SE 3 NW 1 NW 2
Volume Total 214 114 1162 1162 1894 1049
Volume Left 184 114 0 0 0 0
Volume Right 30 0 0 0 0 102
cSH 0 42 1700 1700 1700 1700
Volume to Capacity Err 2.75 0.68 0.68 1.11 0.62
Queue Length 95th (ft) Err 313 0 0 0 0
Control Delay (s) Err 998.1 0.0 0.0 0.0 0.0
Lane LOS F F
Approach Delay (s) Err 46.8 0.0
Approach LOS F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 100.2% ICU Level of Service G
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 22: US 276 & St Josephs Dr

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement SET SER NWL NWT NEL NER
Lane Configurations
Volume (veh/h) 1899 359 342 2039 610 124
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 2110 399 380 2266 678 138
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 860
pX, platoon unblocked 0.31
vC, conflicting volume 2509 4202 1254
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2509 6826 1254
tC, single (s) 4.2 6.9 7.0
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 0 0 13
cM capacity (veh/h) 170 0 159

Direction, Lane # SE 1 SE 2 NW 1 NW 2 NE 1
Volume Total 1407 1102 1135 1510 816
Volume Left 0 0 380 0 678
Volume Right 0 399 0 0 138
cSH 1700 1700 170 1700 0
Volume to Capacity 0.83 0.65 2.24 0.89 Err
Queue Length 95th (ft) 0 0 772 0 Err
Control Delay (s) 0.0 0.0 619.6 0.0 Err
Lane LOS F F
Approach Delay (s) 0.0 265.9 Err
Approach LOS F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 181.6% ICU Level of Service H
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 29: Rothwell Dr & E Butler Road

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 8 2 6 1559 1310 37
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 9 2 7 1732 1456 41
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 1176 378
pX, platoon unblocked 0.80 0.78 0.78
vC, conflicting volume 2356 748 1497
vC1, stage 1 conf vol 1476
vC2, stage 2 conf vol 879
vCu, unblocked vol 951 107 1068
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s) 5.9
tF (s) 3.5 3.3 2.2
p0 queue free % 96 100 99
cM capacity (veh/h) 223 714 491

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 11 7 866 866 970 526
Volume Left 9 7 0 0 0 0
Volume Right 2 0 0 0 0 41
cSH 279 491 1700 1700 1700 1700
Volume to Capacity 0.04 0.01 0.51 0.51 0.57 0.31
Queue Length 95th (ft) 3 1 0 0 0 0
Control Delay (s) 19.4 12.4 0.0 0.0 0.0 0.0
Lane LOS C B
Approach Delay (s) 19.4 0.0 0.0
Approach LOS C

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 53.1% ICU Level of Service A
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 32: New Commerce Ct & E Butler Road

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 75 81 2075 30 50 1873
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 83 90 2306 33 56 2081
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 371
pX, platoon unblocked 0.59 0.59 0.59
vC, conflicting volume 3474 1169 2339
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 3807 0 1875
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 86 69
cM capacity (veh/h) 1 631 179

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2 SB 3
Volume Total 173 1537 802 56 1041 1041
Volume Left 83 0 0 56 0 0
Volume Right 90 0 33 0 0 0
cSH 2 1700 1700 179 1700 1700
Volume to Capacity 77.91 0.90 0.47 0.31 0.61 0.61
Queue Length 95th (ft) Err 0 0 31 0 0
Control Delay (s) Err 0.0 0.0 33.9 0.0 0.0
Lane LOS F D
Approach Delay (s) Err 0.0 0.9
Approach LOS F

Intersection Summary
Average Delay 373.2
Intersection Capacity Utilization 74.1% ICU Level of Service D
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2035 Alternate 4A AM 33: E Butler Road & Brookfield Pkwy

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (veh/h) 134 1992 30 23 1876 25 2 0 19 28 0 14
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 149 2213 33 26 2084 28 2 0 21 31 0 16
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 939
pX, platoon unblocked 0.59 0.59 0.59 0.59 0.59 0.59
vC, conflicting volume 2112 2247 3569 4694 1056 3642 4691 1123
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2112 1721 3967 5876 1056 4090 5871 0
tC, single (s) 4.2 4.2 7.6 6.6 7.0 7.6 6.6 7.0
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 39 88 0 100 90 0 100 98
cM capacity (veh/h) 245 207 0 0 217 0 0 633

Direction, Lane # NB 1 NB 2 NB 3 SB 1 SB 2 SE 1 SE 2 NW 1 NW 2
Volume Total 149 1476 771 1068 1070 2 21 31 16
Volume Left 149 0 0 26 0 2 0 31 0
Volume Right 0 0 33 0 28 0 21 0 16
cSH 245 1700 1700 207 1700 0 217 0 633
Volume to Capacity 0.61 0.87 0.45 0.12 0.63 8.76 0.10 167.31 0.02
Queue Length 95th (ft) 89 0 0 10 0 Err 8 Err 2
Control Delay (s) 40.0 0.0 0.0 8.4 0.0 Err 23.4 Err 10.8
Lane LOS E A F C F B
Approach Delay (s) 2.5 4.2 973.5 6669.6
Approach LOS F F

Intersection Summary
Average Delay 75.8
Intersection Capacity Utilization 126.2% ICU Level of Service H
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 1: Woodruff Road & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 458 515 77 202 889 633 58 755 177 898 755 105
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3371 1719 3438 1538 1719 3438 1538 3335 3438 1538
Flt Permitted 0.12 1.00 0.30 1.00 1.00 0.34 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 226 3371 535 3438 1538 608 3438 1538 3335 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 509 572 86 224 988 703 64 839 197 998 839 117
RTOR Reduction (vph) 0 9 0 0 0 270 0 0 101 0 0 61
Lane Group Flow (vph) 509 649 0 224 988 433 64 839 96 998 839 56
Turn Type pm+pt pm+pt Perm Perm Perm Prot Perm
Protected Phases 7 4 3 8 2 1 6
Permitted Phases 4 8 8 2 2 6
Actuated Green, G (s) 56.0 36.8 43.2 28.0 28.0 27.0 27.0 27.0 30.0 62.0 62.0
Effective Green, g (s) 56.0 36.8 43.2 28.0 28.0 27.0 27.0 27.0 30.0 62.0 62.0
Actuated g/C Ratio 0.43 0.28 0.33 0.22 0.22 0.21 0.21 0.21 0.23 0.48 0.48
Clearance Time (s) 4.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0
Vehicle Extension (s) 4.3 5.5 4.3 5.5 5.5 4.9 4.9 4.9 4.3 4.9 4.9
Lane Grp Cap (vph) 373 954 316 740 331 126 714 319 770 1640 734
v/s Ratio Prot c0.25 0.19 0.08 0.29 c0.24 c0.30 0.24
v/s Ratio Perm c0.34 0.15 0.28 0.11 0.06 0.04
v/c Ratio 1.36 0.68 0.71 1.34 1.31 0.51 1.18 0.30 1.30 0.51 0.08
Uniform Delay, d1 39.9 41.4 33.6 51.0 51.0 45.6 51.5 43.5 50.0 23.5 18.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 180.5 2.8 7.9 159.9 158.9 6.4 93.1 1.1 142.8 0.5 0.1
Delay (s) 220.4 44.1 41.5 210.9 209.9 52.0 144.6 44.6 192.8 24.0 18.5
Level of Service F D D F F D F D F C B
Approach Delay (s) 121.0 190.8 121.3 109.9
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 139.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.26
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 113.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 2: Woodruff Road & Costco Driveway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 21 1411 137 305 1811 65 151 6 324 59 4 48
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3393 1719 3438 1538 1719 1543 1719 1810 1538
Flt Permitted 0.05 1.00 0.12 1.00 1.00 0.76 1.00 0.23 1.00 1.00
Satd. Flow (perm) 85 3393 224 3438 1538 1366 1543 414 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 23 1568 152 339 2012 72 168 7 360 66 4 53
RTOR Reduction (vph) 0 5 0 0 0 11 0 70 0 0 0 19
Lane Group Flow (vph) 23 1715 0 339 2012 61 168 297 0 66 4 34
Turn Type pm+pt Perm Perm Perm Perm pm+ov
Protected Phases 5 2 6 8 4 5
Permitted Phases 2 6 6 8 4 4
Actuated Green, G (s) 120.8 120.8 107.9 107.9 107.9 17.5 17.5 17.5 17.5 23.9
Effective Green, g (s) 120.8 120.8 107.9 107.9 107.9 17.5 17.5 17.5 17.5 23.9
Actuated g/C Ratio 0.80 0.80 0.71 0.71 0.71 0.12 0.12 0.12 0.12 0.16
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Vehicle Extension (s) 4.3 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 4.3
Lane Grp Cap (vph) 137 2709 160 2452 1097 158 178 48 209 309
v/s Ratio Prot 0.01 c0.51 0.59 c0.19 0.00 0.00
v/s Ratio Perm 0.13 c1.51 0.04 0.12 0.16 0.02
v/c Ratio 0.17 0.63 2.12 0.82 0.06 1.06 1.67 1.38 0.02 0.11
Uniform Delay, d1 17.6 6.2 21.7 15.0 6.5 66.9 66.9 66.9 59.3 54.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 1.1 523.9 3.2 0.1 89.4 324.6 258.5 0.1 0.3
Delay (s) 18.5 7.4 545.6 18.2 6.6 156.3 391.5 325.4 59.4 54.9
Level of Service B A F B A F F F E D
Approach Delay (s) 7.5 91.7 317.6 200.2
Approach LOS A F F F

Intersection Summary
HCM Average Control Delay 89.1 HCM Level of Service F
HCM Volume to Capacity ratio 2.01
Actuated Cycle Length (s) 151.3 Sum of lost time (s) 19.5
Intersection Capacity Utilization 117.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 3: Green Heron Road & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 35 2 97 20 4 135 113 2125 18 4 1484 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 6.3 6.3 6.3 6.3 6.3
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 0.90 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.99 0.96 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1611 1736 1538 1719 3434 1719 3438 1538
Flt Permitted 0.90 0.49 1.00 0.12 1.00 0.06 1.00 1.00
Satd. Flow (perm) 1473 882 1538 221 3434 104 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 39 2 108 22 4 150 126 2361 20 4 1649 4
RTOR Reduction (vph) 0 15 0 0 0 57 0 1 0 0 0 1
Lane Group Flow (vph) 0 134 0 0 26 93 126 2380 0 4 1649 3
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 8 4 2 6
Permitted Phases 8 4 4 2 6 6
Actuated Green, G (s) 9.0 9.0 9.0 69.7 69.7 69.7 69.7 69.7
Effective Green, g (s) 9.0 9.0 9.0 69.7 69.7 69.7 69.7 69.7
Actuated g/C Ratio 0.10 0.10 0.10 0.77 0.77 0.77 0.77 0.77
Clearance Time (s) 5.0 5.0 5.0 6.3 6.3 6.3 6.3 6.3
Vehicle Extension (s) 4.3 4.3 4.3 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 147 88 154 171 2659 81 2663 1191
v/s Ratio Prot c0.69 0.48
v/s Ratio Perm c0.09 0.03 0.06 0.57 0.04 0.00
v/c Ratio 0.91 0.30 0.61 0.74 0.90 0.05 0.62 0.00
Uniform Delay, d1 40.1 37.6 38.8 5.3 7.5 2.4 4.4 2.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.8 3.0 8.2 24.4 5.2 1.2 1.1 0.0
Delay (s) 88.9 40.5 47.0 29.8 12.7 3.5 5.5 2.3
Level of Service F D D C B A A A
Approach Delay (s) 88.9 46.0 13.5 5.5
Approach LOS F D B A

Intersection Summary
HCM Average Control Delay 14.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 113.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 4: Woodruff Industrial Lane & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 232 52 427 313 47 45 85 2037 120 346 1215 374
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.87 1.00 0.93 1.00 0.99 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 1568 1719 1676 1719 3409 1719 3317
Flt Permitted 0.46 1.00 0.23 1.00 0.06 1.00 0.05 1.00
Satd. Flow (perm) 837 1568 421 1676 106 3409 98 3317
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 258 58 474 348 52 50 94 2263 133 384 1350 416
RTOR Reduction (vph) 0 94 0 0 24 0 0 3 0 0 20 0
Lane Group Flow (vph) 258 438 0 348 78 0 94 2393 0 384 1746 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 3 8 7 4 5 2 1 6
Permitted Phases 8 4 2 6
Actuated Green, G (s) 44.0 25.0 30.2 17.2 73.0 68.0 89.0 78.0
Effective Green, g (s) 44.0 25.0 30.2 17.2 73.0 68.0 89.0 78.0
Actuated g/C Ratio 0.30 0.17 0.21 0.12 0.50 0.47 0.61 0.54
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 5.5 4.3 5.5
Lane Grp Cap (vph) 381 270 204 199 109 1599 228 1784
v/s Ratio Prot 0.10 c0.28 c0.15 0.05 0.03 0.70 c0.17 0.53
v/s Ratio Perm 0.11 0.20 0.40 c0.86
v/c Ratio 0.68 1.62 1.71 0.39 0.86 1.50 1.68 0.98
Uniform Delay, d1 41.6 60.0 54.1 59.1 31.6 38.5 50.7 32.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.4 297.2 337.7 2.0 47.9 226.7 326.2 16.8
Delay (s) 47.0 357.2 391.8 61.1 79.5 265.2 376.9 49.5
Level of Service D F F E E F F D
Approach Delay (s) 255.9 316.8 258.2 108.0
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 207.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.63
Actuated Cycle Length (s) 145.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 145.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 5: I-85 SB Ramps & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL2 WBL WBR SEL SET SER NWL NWT NWR NEL NER
Lane Configurations
Volume (vph) 369 0 47 0 2366 411 1007 1888 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 6.3 6.3 6.5 6.1
Lane Util. Factor 0.97 0.88 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3335 2707 3438 1538 1719 3438
Flt Permitted 0.95 1.00 1.00 1.00 0.05 1.00
Satd. Flow (perm) 3335 2707 3438 1538 94 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 410 0 52 0 2629 457 1119 2098 0 0 0
RTOR Reduction (vph) 0 0 48 0 0 87 0 0 0 0 0
Lane Group Flow (vph) 410 0 4 0 2629 370 1119 2098 0 0 0
Turn Type custom custom Perm pm+pt
Protected Phases 2 1 6
Permitted Phases 4 4 2 6
Actuated Green, G (s) 11.0 11.0 70.7 70.7 127.9 127.9
Effective Green, g (s) 11.0 11.0 70.7 70.7 127.9 127.9
Actuated g/C Ratio 0.07 0.07 0.47 0.47 0.85 0.85
Clearance Time (s) 5.0 5.0 6.3 6.3 6.5 6.1
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 245 199 1620 725 627 2931
v/s Ratio Prot 0.76 c0.60 0.61
v/s Ratio Perm c0.12 0.00 0.24 c0.93
v/c Ratio 1.67 0.02 1.62 0.51 1.78 0.72
Uniform Delay, d1 69.5 64.5 39.6 27.6 46.0 4.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 320.3 0.1 283.1 2.6 359.5 1.5
Delay (s) 389.8 64.6 322.8 30.2 405.5 5.7
Level of Service F E F C F A
Approach Delay (s) 353.2 279.5 144.8 0.0
Approach LOS F F F A

Intersection Summary
HCM Average Control Delay 220.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.73
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.5
Intersection Capacity Utilization 145.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 6: I-85 NB Ramps & Woodruff Rd

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBR SET SER NWL NWT
Lane Configurations
Volume (vph) 753 823 1187 1548 0 2142
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 6.5 6.5 6.5
Lane Util. Factor 0.97 0.88 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3335 2707 3438 1538 3438
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3335 2707 3438 1538 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 837 914 1319 1720 0 2380
RTOR Reduction (vph) 0 274 0 462 0 0
Lane Group Flow (vph) 837 640 1319 1258 0 2380
Turn Type Prot Perm
Protected Phases 3 3 2 2 4
Permitted Phases 2
Actuated Green, G (s) 30.4 30.4 86.5 86.5 107.5
Effective Green, g (s) 30.4 30.4 86.5 86.5 100.5
Actuated g/C Ratio 0.20 0.20 0.58 0.58 0.67
Clearance Time (s) 5.6 5.6 6.5 6.5
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 676 549 1983 887 2303
v/s Ratio Prot c0.25 0.24 0.38 c0.69
v/s Ratio Perm c0.82
v/c Ratio 1.24 1.17 0.67 1.42 1.03
Uniform Delay, d1 59.8 59.8 21.8 31.8 24.8
Progression Factor 1.00 1.00 1.00 1.00 0.91
Incremental Delay, d2 119.6 92.9 1.8 194.9 17.0
Delay (s) 179.4 152.7 23.6 226.7 39.4
Level of Service F F C F D
Approach Delay (s) 165.4 138.5 39.4
Approach LOS F F D

Intersection Summary
HCM Average Control Delay 112.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.33
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.6
Intersection Capacity Utilization 101.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 7: Carolina Point Pkwy & Woodruff Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR SET SER NWL NWT
Lane Configurations
Volume (vph) 324 119 1920 90 87 3483
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 6.5 6.5 6.5 6.5
Lane Util. Factor 0.97 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3335 1538 3438 1538 1719 3438
Flt Permitted 0.95 1.00 1.00 1.00 0.06 1.00
Satd. Flow (perm) 3335 1538 3438 1538 114 3438
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 360 132 2133 100 97 3870
RTOR Reduction (vph) 0 29 0 18 0 0
Lane Group Flow (vph) 360 103 2133 82 97 3870
Turn Type Perm Perm Perm
Protected Phases 4 2 3 6 2 3 6
Permitted Phases 4 4 2 3 6 2 3 6
Actuated Green, G (s) 14.0 14.0 123.4 123.4 123.4 123.4
Effective Green, g (s) 14.0 14.0 123.4 123.4 123.4 123.4
Actuated g/C Ratio 0.09 0.09 0.82 0.82 0.82 0.82
Clearance Time (s) 7.0 7.0
Vehicle Extension (s) 4.3 4.3
Lane Grp Cap (vph) 311 144 2828 1265 94 2828
v/s Ratio Prot c0.11 0.62 c1.13
v/s Ratio Perm 0.07 0.05 0.85
v/c Ratio 1.16 0.72 0.75 0.07 1.03 1.37
Uniform Delay, d1 68.0 66.1 6.2 2.5 13.3 13.3
Progression Factor 1.00 1.00 0.59 0.53 1.00 1.00
Incremental Delay, d2 100.8 17.1 0.7 0.0 101.8 168.1
Delay (s) 168.8 83.2 4.3 1.3 115.1 181.4
Level of Service F F A A F F
Approach Delay (s) 145.8 4.2 179.8
Approach LOS F A F

Intersection Summary
HCM Average Control Delay 118.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.36
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 116.8% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 8: Woodruff Road & Market Point Drive

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 714 1202 123 138 2790 261 239 42 107 336 42 541
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 5.8 6.1 6.1 6.1 5.8 5.8 6.1 5.8 5.8 5.8
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 1719 3438 1538 1719 1810 1538 3335 3438 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 1719 3438 1538 1719 1810 1538 3335 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 793 1336 137 153 3100 290 266 47 119 373 47 601
RTOR Reduction (vph) 0 0 42 0 0 47 0 0 29 0 0 188
Lane Group Flow (vph) 793 1336 95 153 3100 243 266 47 90 373 47 413
Turn Type Prot pm+ov Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 3 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 19.9 79.7 92.9 18.1 77.9 77.9 13.2 8.4 26.5 20.0 15.2 15.2
Effective Green, g (s) 19.9 79.7 92.9 18.1 77.9 77.9 13.2 8.4 26.5 20.0 15.2 15.2
Actuated g/C Ratio 0.13 0.53 0.62 0.12 0.52 0.52 0.09 0.06 0.18 0.13 0.10 0.10
Clearance Time (s) 6.1 6.1 5.8 6.1 6.1 6.1 5.8 5.8 6.1 5.8 5.8 5.8
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 442 1827 953 207 1785 799 151 101 272 445 348 156
v/s Ratio Prot c0.24 0.39 0.01 0.09 c0.90 c0.15 0.03 0.04 0.11 0.01
v/s Ratio Perm 0.05 0.16 0.02 c0.27
v/c Ratio 1.79 0.73 0.10 0.74 1.74 0.30 1.76 0.47 0.33 0.84 0.14 2.65
Uniform Delay, d1 65.0 26.9 11.6 63.7 36.0 20.6 68.4 68.6 54.0 63.4 61.4 67.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 366.3 2.6 0.1 14.2 333.9 1.0 368.4 5.3 1.1 13.8 0.3 760.0
Delay (s) 431.4 29.6 11.7 77.9 369.9 21.6 436.8 73.9 55.1 77.2 61.7 827.4
Level of Service F C B E F C F E E E E F
Approach Delay (s) 169.1 328.8 292.2 518.1
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 303.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.86
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 23.8
Intersection Capacity Utilization 138.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 9: Woodruff Road & Garlington Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 230 1184 231 267 2550 263 379 214 169 478 395 260
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 6.1 6.1 5.2 6.1 6.1 5.2 5.2 5.2 5.2 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.97 1.00 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 1719 3438 1538 3335 1690 3335 1810 1538
Flt Permitted 0.95 1.00 1.00 0.07 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 120 3438 1538 3335 1690 3335 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 256 1316 257 297 2833 292 421 238 188 531 439 289
RTOR Reduction (vph) 0 0 100 0 0 52 0 19 0 0 0 0
Lane Group Flow (vph) 256 1316 157 297 2833 240 421 407 0 531 439 289
Turn Type Prot Perm pm+pt Perm Prot Prot Free
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 6 Free
Actuated Green, G (s) 8.8 68.4 68.4 94.9 80.9 80.9 12.8 22.8 15.8 25.8 150.0
Effective Green, g (s) 8.8 68.4 68.4 94.9 80.9 80.9 12.8 22.8 15.8 25.8 150.0
Actuated g/C Ratio 0.06 0.46 0.46 0.63 0.54 0.54 0.09 0.15 0.11 0.17 1.00
Clearance Time (s) 5.2 6.1 6.1 5.2 6.1 6.1 5.2 5.2 5.2 5.2
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 196 1568 701 303 1854 829 285 257 351 311 1538
v/s Ratio Prot c0.08 0.38 0.14 c0.82 0.13 c0.24 c0.16 c0.24
v/s Ratio Perm 0.10 0.48 0.16 0.19
v/c Ratio 1.31 0.84 0.22 0.98 1.53 0.29 1.48 1.58 1.51 1.41 0.19
Uniform Delay, d1 70.6 36.0 24.7 48.7 34.5 18.9 68.6 63.6 67.1 62.1 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 169.6 5.6 0.7 46.3 240.4 0.9 232.8 281.0 245.0 203.3 0.3
Delay (s) 240.2 41.5 25.5 95.0 274.9 19.8 301.4 344.6 312.1 265.4 0.3
Level of Service F D C F F B F F F F A
Approach Delay (s) 67.1 237.6 323.1 224.2
Approach LOS E F F F

Intersection Summary
HCM Average Control Delay 202.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.59
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 26.9
Intersection Capacity Utilization 130.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 10: Woodruff Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1209 622 261 2181 0 0 0 0 1187 0 899
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.6 6.6 6.6 5.7 4.0
Lane Util. Factor 0.95 1.00 0.95 0.97 1.00
Frt 0.95 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3263 1719 3438 3335 1538
Flt Permitted 1.00 0.05 1.00 0.95 1.00
Satd. Flow (perm) 3263 92 3438 3335 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1343 691 290 2423 0 0 0 0 1319 0 999
RTOR Reduction (vph) 0 43 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1991 0 290 2423 0 0 0 0 1319 0 999
Turn Type pm+pt Prot Free
Protected Phases 2 1 6 4
Permitted Phases 6 Free
Actuated Green, G (s) 72.4 94.4 94.4 43.3 150.0
Effective Green, g (s) 72.4 94.4 94.4 43.3 150.0
Actuated g/C Ratio 0.48 0.63 0.63 0.29 1.00
Clearance Time (s) 6.6 6.6 6.6 5.7
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1575 225 2164 963 1538
v/s Ratio Prot 0.61 0.13 c0.70 c0.40
v/s Ratio Perm c0.68 0.65
v/c Ratio 1.26 1.29 1.12 1.37 0.65
Uniform Delay, d1 38.8 53.3 27.8 53.4 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 124.0 159.2 60.8 173.0 2.1
Delay (s) 162.8 212.5 88.6 226.4 2.1
Level of Service F F F F A
Approach Delay (s) 162.8 101.8 0.0 129.7
Approach LOS F F A F

Intersection Summary
HCM Average Control Delay 128.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.29
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.3
Intersection Capacity Utilization 198.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 11: Woodruff Road & I-385 NB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 686 1710 0 0 1559 963 883 0 361 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 6.1 6.1 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3438 3438 1538 1719 1538
Flt Permitted 0.08 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 142 3438 3438 1538 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 762 1900 0 0 1732 1070 981 0 401 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 387 0 0 12 0 0 0
Lane Group Flow (vph) 762 1900 0 0 1732 683 981 0 389 0 0 0
Turn Type pm+pt Perm Prot custom
Protected Phases 5 2 6 8
Permitted Phases 2 6 8
Actuated Green, G (s) 74.9 74.9 44.9 44.9 34.0 34.0
Effective Green, g (s) 74.9 74.9 44.9 44.9 34.0 34.0
Actuated g/C Ratio 0.62 0.62 0.37 0.37 0.28 0.28
Clearance Time (s) 6.1 6.1 6.1 6.1 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 403 2146 1286 575 487 436
v/s Ratio Prot c0.38 0.55 0.50 c0.57
v/s Ratio Perm c0.80 0.44 0.25
v/c Ratio 1.89 0.89 1.35 1.19 2.01 0.89
Uniform Delay, d1 39.2 18.9 37.5 37.5 43.0 41.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 410.1 5.8 161.3 100.8 463.7 20.6
Delay (s) 449.4 24.8 198.9 138.4 506.7 61.8
Level of Service F C F F F E
Approach Delay (s) 146.3 175.8 377.6 0.0
Approach LOS F F F A

Intersection Summary
HCM Average Control Delay 205.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.87
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 198.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 12: Woodruff Road & Commercial Drive

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 240 1767 64 15 2066 78 296 28 15 134 18 160
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 5.5 5.5 5.5 5.3 5.4 5.4 5.4
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.95 1.00 0.87
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 3420 1719 3419 1719 1713 1719 1566
Flt Permitted 0.05 1.00 0.05 1.00 0.21 1.00 0.73 1.00
Satd. Flow (perm) 83 3420 89 3419 383 1713 1313 1566
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 267 1963 71 17 2296 87 329 31 17 149 20 178
RTOR Reduction (vph) 0 2 0 0 2 0 0 13 0 0 138 0
Lane Group Flow (vph) 267 2032 0 17 2381 0 329 35 0 149 60 0
Turn Type pm+pt Perm pm+pt Perm
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 101.5 101.5 81.5 81.5 37.6 37.6 13.6 13.6
Effective Green, g (s) 101.5 101.5 81.5 81.5 37.6 37.6 13.6 13.6
Actuated g/C Ratio 0.68 0.68 0.54 0.54 0.25 0.25 0.09 0.09
Clearance Time (s) 5.3 5.5 5.5 5.5 5.3 5.4 5.4 5.4
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 216 2314 48 1858 263 429 119 142
v/s Ratio Prot c0.12 0.59 c0.70 c0.16 0.02 0.04
v/s Ratio Perm 0.71 0.19 c0.16 0.11
v/c Ratio 1.24 0.88 0.35 1.28 1.25 0.08 1.25 0.42
Uniform Delay, d1 54.7 19.3 19.4 34.2 51.6 43.0 68.2 64.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 139.5 5.1 19.3 131.0 140.4 0.1 165.1 3.2
Delay (s) 194.2 24.5 38.7 165.2 192.0 43.1 233.3 67.6
Level of Service F C D F F D F E
Approach Delay (s) 44.2 164.3 173.0 138.8
Approach LOS D F F F

Intersection Summary
HCM Average Control Delay 112.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.25
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.1
Intersection Capacity Utilization 118.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 13: Woodruff Road & Smith Hines Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 15 1812 89 86 1904 2 240 2 190 7 2 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.0 6.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.94 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.97 0.99
Satd. Flow (prot) 1719 3414 1719 3438 1656 1632
Flt Permitted 0.06 1.00 0.06 1.00 0.81 0.90
Satd. Flow (perm) 107 3414 106 3438 1383 1494
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 17 2013 99 96 2116 2 267 2 211 8 2 17
RTOR Reduction (vph) 0 4 0 0 0 0 0 15 0 0 13 0
Lane Group Flow (vph) 17 2108 0 96 2118 0 0 465 0 0 14 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 67.7 67.7 68.0 68.0 21.0 21.0
Effective Green, g (s) 67.7 67.7 68.0 68.0 21.0 21.0
Actuated g/C Ratio 0.68 0.68 0.68 0.68 0.21 0.21
Clearance Time (s) 6.3 6.3 6.0 6.0 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 72 2311 72 2338 290 314
v/s Ratio Prot 0.62 0.62
v/s Ratio Perm 0.16 c0.90 c0.34 0.01
v/c Ratio 0.24 0.91 1.33 0.91 1.60 0.05
Uniform Delay, d1 6.2 13.6 16.0 13.3 39.5 31.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.6 6.9 218.6 6.4 287.1 0.1
Delay (s) 13.8 20.5 234.6 19.8 326.6 31.6
Level of Service B C F B F C
Approach Delay (s) 20.5 29.1 326.6 31.6
Approach LOS C C F C

Intersection Summary
HCM Average Control Delay 54.8 HCM Level of Service D
HCM Volume to Capacity ratio 1.40
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 112.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 14: Woodruff Road & Walmart Driveway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 32 2216 195 32 3306 61 530 10 8 56 2 53
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.93 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1719 3396 1719 3429 1719 1687 1651
Flt Permitted 0.04 1.00 0.05 1.00 0.66 1.00 0.85
Satd. Flow (perm) 79 3396 84 3429 1188 1687 1432
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 36 2462 217 36 3673 68 589 11 9 62 2 59
RTOR Reduction (vph) 0 4 0 0 1 0 0 4 0 0 22 0
Lane Group Flow (vph) 36 2675 0 36 3740 0 589 16 0 0 101 0
Turn Type pm+pt Perm Perm Perm
Protected Phases 5 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 97.0 97.0 85.9 85.9 43.0 43.0 43.0
Effective Green, g (s) 97.0 97.0 85.9 85.9 43.0 43.0 43.0
Actuated g/C Ratio 0.64 0.64 0.57 0.57 0.28 0.28 0.28
Clearance Time (s) 6.3 6.3 6.3 6.3 5.0 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 103 2177 48 1947 338 479 407
v/s Ratio Prot 0.01 c0.79 c1.09 0.01
v/s Ratio Perm 0.22 0.43 c0.50 0.07
v/c Ratio 0.35 1.23 0.75 1.92 1.74 0.03 0.25
Uniform Delay, d1 36.2 27.2 24.6 32.7 54.2 39.1 41.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.2 107.1 69.5 416.4 346.2 0.0 0.5
Delay (s) 39.4 134.3 94.1 449.1 400.4 39.2 42.2
Level of Service D F F F F D D
Approach Delay (s) 133.0 445.7 388.5 42.2
Approach LOS F F F D

Intersection Summary
HCM Average Control Delay 316.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.87
Actuated Cycle Length (s) 151.3 Sum of lost time (s) 17.6
Intersection Capacity Utilization 138.8% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 15: Woodruff Road & Verdin Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 144 2702 61 90 1748 105 363 292 179 77 311 239
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 5.2 5.0 5.0 5.2 5.2
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 1.00 0.85 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3427 1719 3409 1719 1810 1538 1719 1692
Flt Permitted 0.05 1.00 0.05 1.00 0.13 1.00 1.00 0.56 1.00
Satd. Flow (perm) 85 3427 85 3409 240 1810 1538 1021 1692
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 160 3002 68 100 1942 117 403 324 199 86 346 266
RTOR Reduction (vph) 0 1 0 0 3 0 0 0 1 0 12 0
Lane Group Flow (vph) 160 3069 0 100 2056 0 403 324 198 86 600 0
Turn Type Perm Perm pm+pt Perm Perm
Protected Phases 2 6 3 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 84.7 84.7 84.7 84.7 44.0 44.0 44.0 24.8 24.8
Effective Green, g (s) 84.7 84.7 84.7 84.7 44.0 44.0 44.0 24.8 24.8
Actuated g/C Ratio 0.61 0.61 0.61 0.61 0.31 0.31 0.31 0.18 0.18
Clearance Time (s) 6.3 6.3 6.3 6.3 5.2 5.0 5.0 5.2 5.2
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 51 2073 51 2062 221 569 483 181 300
v/s Ratio Prot 0.90 0.60 c0.18 0.18 0.35
v/s Ratio Perm c1.87 1.17 c0.39 0.13 0.08
v/c Ratio 3.14 1.48 1.96 1.00 1.82 0.57 0.41 0.48 2.00
Uniform Delay, d1 27.6 27.6 27.6 27.5 41.1 40.1 37.8 51.8 57.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1011.0 218.8 495.2 19.1 387.8 1.8 0.9 3.1 462.4
Delay (s) 1038.7 246.5 522.9 46.7 428.9 41.8 38.7 54.8 520.0
Level of Service F F F D F D D D F
Approach Delay (s) 285.7 68.7 209.6 462.7
Approach LOS F E F F

Intersection Summary
HCM Average Control Delay 226.5 HCM Level of Service F
HCM Volume to Capacity ratio 2.64
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 11.5
Intersection Capacity Utilization 171.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 16: Woodruff Road & Butler Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 29 2394 167 528 1677 26 264 28 652 443 552 144
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 5.0 6.3 5.0 5.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85 1.00 0.97
Flt Protected 1.00 0.95 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 3403 1719 3430 1731 1538 1719 1753
Flt Permitted 0.83 0.08 1.00 0.18 1.00 0.29 1.00
Satd. Flow (perm) 2830 145 3430 328 1538 528 1753
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 32 2660 186 587 1863 29 293 31 724 492 613 160
RTOR Reduction (vph) 0 6 0 0 1 0 0 0 0 0 11 0
Lane Group Flow (vph) 0 2872 0 587 1891 0 0 324 724 492 762 0
Turn Type Perm pm+pt Perm pm+ov Perm
Protected Phases 2 1 6 8 1 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 43.7 57.7 57.7 21.0 28.7 21.0 21.0
Effective Green, g (s) 43.7 57.7 57.7 21.0 28.7 21.0 21.0
Actuated g/C Ratio 0.49 0.64 0.64 0.23 0.32 0.23 0.23
Clearance Time (s) 6.3 6.3 6.3 5.0 6.3 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1374 228 2199 77 490 123 409
v/s Ratio Prot c0.22 0.55 0.13 0.43
v/s Ratio Perm 1.01 c1.44 c0.99 0.34 0.93
v/c Ratio 2.09 2.57 0.86 4.21 1.48 4.00 1.86
Uniform Delay, d1 23.1 27.7 12.9 34.5 30.6 34.5 34.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 493.2 721.2 4.7 1473.5 225.7 1369.2 398.0
Delay (s) 516.4 748.9 17.6 1508.0 256.4 1403.7 432.5
Level of Service F F B F F F F
Approach Delay (s) 516.4 190.8 643.3 810.2
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 476.9 HCM Level of Service F
HCM Volume to Capacity ratio 2.91
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 192.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 17: Woodruff Road & Bell Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 96 3418 156 53 2464 16 209 2 58 21 2 88
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.2 6.2 6.2 6.2 5.4 5.4
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.97 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.96 0.99
Satd. Flow (prot) 1719 3416 1719 3435 1691 1600
Flt Permitted 0.04 1.00 0.04 1.00 0.61 0.95
Satd. Flow (perm) 76 3416 76 3435 1064 1530
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 107 3798 173 59 2738 18 232 2 64 23 2 98
RTOR Reduction (vph) 0 2 0 0 0 0 0 1 0 0 5 0
Lane Group Flow (vph) 107 3969 0 59 2756 0 0 297 0 0 118 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 95.8 95.8 95.8 95.8 22.6 22.6
Effective Green, g (s) 95.8 95.8 95.8 95.8 22.6 22.6
Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.17 0.17
Clearance Time (s) 6.2 6.2 6.2 6.2 5.4 5.4
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 56 2517 56 2531 185 266
v/s Ratio Prot 1.16 0.80
v/s Ratio Perm c1.42 0.78 c0.28 0.08
v/c Ratio 1.91 1.58 1.05 1.09 1.61 0.44
Uniform Delay, d1 17.1 17.1 17.1 17.1 53.7 48.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 468.8 261.5 136.1 47.3 296.6 1.9
Delay (s) 485.9 278.6 153.2 64.4 350.3 49.9
Level of Service F F F E F D
Approach Delay (s) 284.0 66.3 350.3 49.9
Approach LOS F E F D

Intersection Summary
HCM Average Control Delay 199.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.85
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 11.6
Intersection Capacity Utilization 131.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 18: Woodruff Road & SC 14

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 223 1837 517 142 1214 105 264 393 77 288 586 167
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 5.0 6.3 6.3 5.0 5.0 6.3 5.0 5.0 6.3
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3438 1538 1719 3397 1719 1810 1538 1719 1810 1538
Flt Permitted 0.06 1.00 1.00 0.07 1.00 0.11 1.00 1.00 0.11 1.00 1.00
Satd. Flow (perm) 112 3438 1538 123 3397 196 1810 1538 196 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 248 2041 574 158 1349 117 293 437 86 320 651 186
RTOR Reduction (vph) 0 0 20 0 4 0 0 0 9 0 0 15
Lane Group Flow (vph) 248 2041 554 158 1462 0 293 437 77 320 651 171
Turn Type pm+pt pm+ov pm+pt pm+pt pm+ov pm+pt pm+ov
Protected Phases 5 2 3 1 6 3 8 1 7 4 5
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 79.4 64.7 81.7 67.4 58.7 54.0 37.0 45.7 54.0 37.0 51.7
Effective Green, g (s) 79.4 64.7 81.7 67.4 58.7 54.0 37.0 45.7 54.0 37.0 51.7
Actuated g/C Ratio 0.53 0.43 0.54 0.45 0.39 0.36 0.25 0.30 0.36 0.25 0.34
Clearance Time (s) 6.3 6.3 5.0 6.3 6.3 5.0 5.0 6.3 5.0 5.0 6.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 217 1483 838 148 1329 243 446 469 243 446 530
v/s Ratio Prot c0.11 c0.59 0.08 0.06 0.43 0.14 0.24 0.01 c0.15 c0.36 0.03
v/s Ratio Perm 0.49 0.29 0.42 0.30 0.04 0.33 0.08
v/c Ratio 1.14 1.38 0.66 1.07 1.10 1.21 0.98 0.16 1.32 1.46 0.32
Uniform Delay, d1 49.9 42.6 24.3 41.6 45.6 45.3 56.1 38.2 45.2 56.5 36.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 104.9 173.6 2.3 93.1 56.8 124.8 37.1 0.3 168.6 218.9 0.6
Delay (s) 154.8 216.3 26.6 134.8 102.4 170.1 93.2 38.4 213.8 275.4 36.8
Level of Service F F C F F F F D F F D
Approach Delay (s) 172.9 105.6 115.1 220.0
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 157.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.41
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 22.6
Intersection Capacity Utilization 122.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 19: E Parkins Mill Road & US 276

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 146 162 90 137 98 112 210 1553 266 115 1940 316
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 0.97 1.00 1.00 1.00 0.91 1.00 0.97 0.91 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3254 3335 1810 1538 1719 4940 1538 3335 4940 1538
Flt Permitted 0.69 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1243 3254 3335 1810 1538 1719 4940 1538 3335 4940 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 162 180 100 152 109 124 233 1726 296 128 2156 351
RTOR Reduction (vph) 0 76 0 0 0 114 0 0 127 0 0 111
Lane Group Flow (vph) 162 204 0 152 109 10 233 1726 169 128 2156 240
Turn Type pm+pt Prot Perm Prot Perm Prot Perm
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 4 6 2
Actuated Green, G (s) 14.0 8.0 6.0 8.0 8.0 15.6 57.2 57.2 7.8 49.4 49.4
Effective Green, g (s) 14.0 8.0 6.0 8.0 8.0 15.6 57.2 57.2 7.8 49.4 49.4
Actuated g/C Ratio 0.14 0.08 0.06 0.08 0.08 0.16 0.57 0.57 0.08 0.49 0.49
Clearance Time (s) 4.0 6.0 4.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 4.3 4.9 4.3 4.9 4.9 4.3 4.9 4.9 4.3 4.9 4.9
Lane Grp Cap (vph) 203 260 200 145 123 268 2826 880 260 2440 760
v/s Ratio Prot c0.05 0.06 0.05 0.06 c0.14 0.35 0.04 c0.44
v/s Ratio Perm c0.06 0.01 0.11 0.16
v/c Ratio 0.80 0.78 0.76 0.75 0.08 0.87 0.61 0.19 0.49 0.88 0.32
Uniform Delay, d1 41.0 45.1 46.3 45.0 42.6 41.2 14.1 10.3 44.2 22.7 15.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.06 1.28 3.13 1.00 1.00 1.00
Incremental Delay, d2 20.8 16.2 16.9 22.6 0.6 13.1 0.4 0.2 2.3 5.1 1.1
Delay (s) 61.8 61.3 63.2 67.6 43.2 56.7 18.4 32.4 46.5 27.8 16.3
Level of Service E E E E D E B C D C B
Approach Delay (s) 61.5 58.0 24.2 27.2
Approach LOS E E C C

Intersection Summary
HCM Average Control Delay 30.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 79.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 20: Duvall Drive & US 276

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR SET SER NWL NWT
Lane Configurations
Volume (vph) 520 205 1668 499 190 1509
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.3 6.3 6.3
Lane Util. Factor 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.85 0.97 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 1538 4769 1719 4940
Flt Permitted 0.95 1.00 1.00 0.14 1.00
Satd. Flow (perm) 1719 1538 4769 261 4940
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 578 228 1853 554 211 1677
RTOR Reduction (vph) 0 9 108 0 0 0
Lane Group Flow (vph) 578 219 2299 0 211 1677
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 6
Actuated Green, G (s) 10.0 10.0 27.7 27.7 27.7
Effective Green, g (s) 10.0 10.0 27.7 27.7 27.7
Actuated g/C Ratio 0.20 0.20 0.55 0.55 0.55
Clearance Time (s) 6.0 6.0 6.3 6.3 6.3
Vehicle Extension (s) 4.9 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 344 308 2642 145 2737
v/s Ratio Prot c0.34 0.48 0.34
v/s Ratio Perm 0.14 c0.81
v/c Ratio 1.68 0.71 0.87 1.46 0.61
Uniform Delay, d1 20.0 18.7 9.6 11.2 7.5
Progression Factor 1.00 1.00 1.02 1.00 1.00
Incremental Delay, d2 318.5 9.1 2.0 238.9 1.0
Delay (s) 338.5 27.8 11.8 250.0 8.6
Level of Service F C B F A
Approach Delay (s) 250.6 11.8 35.5
Approach LOS F B D

Intersection Summary
HCM Average Control Delay 58.3 HCM Level of Service E
HCM Volume to Capacity ratio 1.52
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 12.3
Intersection Capacity Utilization 101.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 23: US 276 & Millennium Blvd

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 126 2355 157 42 1711 14 118 71 92 84 28 68
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.5 6.5 4.5 6.5 6.5 6.0 6.0 6.0 6.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 1.00 0.88
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.92 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3438 1538 1719 3438 1538 3335 3147 1719 1810 2707
Flt Permitted 0.06 1.00 1.00 0.04 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 100 3438 1538 70 3438 1538 3335 3147 1810 1810 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 140 2617 174 47 1901 16 131 79 102 93 31 76
RTOR Reduction (vph) 0 0 33 0 0 4 0 67 0 0 0 38
Lane Group Flow (vph) 140 2617 141 47 1901 12 131 114 0 93 31 38
Turn Type pm+pt Perm pm+pt Perm Prot pm+pt pm+ov
Protected Phases 5 2 1 6 3 8 7 4 5
Permitted Phases 2 2 6 6 4 4
Actuated Green, G (s) 118.3 109.1 109.1 107.4 102.7 102.7 8.0 7.0 9.0 4.0 15.6
Effective Green, g (s) 118.3 109.1 109.1 107.4 102.7 102.7 8.0 7.0 9.0 4.0 15.6
Actuated g/C Ratio 0.80 0.73 0.73 0.72 0.69 0.69 0.05 0.05 0.06 0.03 0.10
Clearance Time (s) 4.0 6.5 6.5 4.5 6.5 6.5 6.0 6.0 6.0 6.0 4.0
Vehicle Extension (s) 4.3 4.9 4.9 4.3 4.9 4.9 4.3 6.4 4.3 6.4 4.3
Lane Grp Cap (vph) 206 2521 1128 103 2373 1062 179 148 106 49 284
v/s Ratio Prot c0.05 c0.76 0.01 0.55 c0.04 c0.04 0.03 0.02 0.01
v/s Ratio Perm 0.49 0.09 0.31 0.01 0.02 0.00
v/c Ratio 0.68 1.04 0.13 0.46 0.80 0.01 0.73 0.77 0.88 0.63 0.14
Uniform Delay, d1 35.4 19.9 5.8 39.5 16.0 7.2 69.3 70.1 69.4 71.7 60.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.8 28.7 0.1 5.0 2.3 0.0 15.7 27.3 52.1 39.1 0.3
Delay (s) 45.2 48.6 5.9 44.5 18.3 7.2 85.0 97.4 121.5 110.8 60.8
Level of Service D D A D B A F F F F E
Approach Delay (s) 45.9 18.8 92.2 96.8
Approach LOS D B F F

Intersection Summary
HCM Average Control Delay 40.6 HCM Level of Service D
HCM Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 148.8 Sum of lost time (s) 22.5
Intersection Capacity Utilization 98.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 24: Pelham Road & The Parkway

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 240 1117 877 0 1264 1009 0 0 0 395 643 355
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.8 5.8 5.3 5.3 5.3 5.3
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3335 3438 1538 3438 1538 1719 1810 1538
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3335 3438 1538 3438 1538 1719 1810 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 267 1241 974 0 1404 1121 0 0 0 439 714 394
RTOR Reduction (vph) 0 0 12 0 0 11 0 0 0 0 0 179
Lane Group Flow (vph) 267 1241 962 0 1404 1110 0 0 0 439 714 215
Turn Type Prot Perm Perm custom Perm Perm
Protected Phases 5 2 6 4 4
Permitted Phases 2 6 6 4 4
Actuated Green, G (s) 6.0 33.2 33.2 21.4 37.1 15.7 15.7 15.7
Effective Green, g (s) 6.0 33.2 33.2 21.4 37.1 15.7 15.7 15.7
Actuated g/C Ratio 0.10 0.55 0.55 0.36 0.62 0.26 0.26 0.26
Clearance Time (s) 5.8 5.8 5.8 5.8 5.3 5.3 5.3 5.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 334 1902 851 1226 951 450 474 402
v/s Ratio Prot 0.08 0.36 0.41 0.31 c0.39
v/s Ratio Perm c0.63 0.42 0.26 0.14
v/c Ratio 0.80 0.65 1.13 1.15 1.17 0.98 1.51 0.54
Uniform Delay, d1 26.4 9.4 13.4 19.3 11.4 22.0 22.1 19.0
Progression Factor 1.00 1.00 1.00 1.27 0.73 1.00 1.00 1.00
Incremental Delay, d2 13.6 1.8 73.3 66.4 76.2 36.0 238.6 2.0
Delay (s) 40.0 11.1 86.7 90.9 84.5 57.9 260.8 21.0
Level of Service D B F F F E F C
Approach Delay (s) 43.9 88.1 0.0 142.1
Approach LOS D F A F

Intersection Summary
HCM Average Control Delay 84.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.25
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 137.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 25: Pelham Road & I-85 SB off ramp

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 0 1512 1816 0 681 457
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.3 5.3
Lane Util. Factor 0.95 0.95 1.00 0.88
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3438 3438 1719 2707
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3438 3438 1719 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1680 2018 0 757 508
RTOR Reduction (vph) 0 0 0 0 0 4
Lane Group Flow (vph) 0 1680 2018 0 757 504
Turn Type Perm
Protected Phases 2 6 4
Permitted Phases 4
Actuated Green, G (s) 29.4 29.4 19.7 19.7
Effective Green, g (s) 29.4 29.4 19.7 19.7
Actuated g/C Ratio 0.49 0.49 0.33 0.33
Clearance Time (s) 5.6 5.6 5.3 5.3
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1685 1685 564 889
v/s Ratio Prot 0.49 c0.59 c0.44
v/s Ratio Perm 0.19
v/c Ratio 1.00 1.20 1.34 0.57
Uniform Delay, d1 15.3 15.3 20.1 16.6
Progression Factor 1.16 0.77 1.00 1.00
Incremental Delay, d2 17.1 89.5 165.6 1.1
Delay (s) 34.8 101.3 185.8 17.7
Level of Service C F F B
Approach Delay (s) 34.8 101.3 118.3
Approach LOS C F F

Intersection Summary
HCM Average Control Delay 83.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.26
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 142.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 26: Pelham Road & I-85 NB off ramp

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 812 0 0 815 1791 983
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.0 5.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3438 3438 3335 1538
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3438 3438 3335 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 902 0 0 906 1990 1092
RTOR Reduction (vph) 0 0 0 0 0 5
Lane Group Flow (vph) 902 0 0 906 1990 1087
Turn Type Perm
Protected Phases 2 6 8
Permitted Phases 8
Actuated Green, G (s) 16.2 16.2 33.0 33.0
Effective Green, g (s) 16.2 16.2 33.0 33.0
Actuated g/C Ratio 0.27 0.27 0.55 0.55
Clearance Time (s) 5.8 5.8 5.0 5.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 928 928 1834 846
v/s Ratio Prot 0.26 c0.26 0.60
v/s Ratio Perm c0.71
v/c Ratio 0.97 0.98 1.09 1.28
Uniform Delay, d1 21.7 21.7 13.5 13.5
Progression Factor 0.75 1.00 1.00 1.00
Incremental Delay, d2 4.5 24.3 48.2 137.2
Delay (s) 20.7 46.1 61.7 150.7
Level of Service C D E F
Approach Delay (s) 20.7 46.1 93.2
Approach LOS C D F

Intersection Summary
HCM Average Control Delay 71.1 HCM Level of Service E
HCM Volume to Capacity ratio 1.18
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.8
Intersection Capacity Utilization 181.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 27: Pelham Road & Boland Court

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 77 1169 549 368 1581 26 321 23 362 36 16 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.7 6.7 6.7 6.7 6.3 6.3 6.3
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.95 1.00 1.00 1.00 0.85 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 0.98
Satd. Flow (prot) 1719 3273 1719 3430 1729 1538 1671
Flt Permitted 0.10 1.00 0.06 1.00 0.66 1.00 0.40
Satd. Flow (perm) 173 3273 103 3430 1200 1538 675
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 86 1299 610 409 1757 29 357 26 402 40 18 44
RTOR Reduction (vph) 0 39 0 0 1 0 0 0 221 0 20 0
Lane Group Flow (vph) 86 1870 0 409 1785 0 0 383 181 0 82 0
Turn Type Perm pm+pt Perm Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 63.3 63.3 92.3 92.3 34.7 34.7 34.7
Effective Green, g (s) 63.3 63.3 92.3 92.3 34.7 34.7 34.7
Actuated g/C Ratio 0.45 0.45 0.66 0.66 0.25 0.25 0.25
Clearance Time (s) 6.7 6.7 6.7 6.7 6.3 6.3 6.3
Vehicle Extension (s) 4.9 4.9 4.3 4.9 4.3 4.3 4.3
Lane Grp Cap (vph) 78 1480 325 2261 297 381 167
v/s Ratio Prot 0.57 c0.20 0.52
v/s Ratio Perm 0.50 c0.63 c0.32 0.12 0.12
v/c Ratio 1.10 1.26 1.26 0.79 1.29 0.47 0.49
Uniform Delay, d1 38.4 38.4 49.2 16.9 52.6 44.9 45.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 132.5 124.0 138.9 2.9 153.3 1.5 3.6
Delay (s) 170.9 162.4 188.0 19.8 205.9 46.4 48.7
Level of Service F F F B F D D
Approach Delay (s) 162.7 51.2 124.2 48.7
Approach LOS F D F D

Intersection Summary
HCM Average Control Delay 106.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.23
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 112.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 28: Forsythia Dr & E Butler Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 17 0 6 48 0 139 9 947 23 111 1392 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.90 1.00 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 1538 1607 1719 3426 1719 3430
Flt Permitted 0.50 1.00 0.91 0.12 1.00 0.24 1.00
Satd. Flow (perm) 906 1538 1475 213 3426 435 3430
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 19 0 7 53 0 154 10 1052 26 123 1547 26
RTOR Reduction (vph) 0 0 6 0 101 0 0 2 0 0 1 0
Lane Group Flow (vph) 0 19 1 0 106 0 10 1076 0 123 1572 0
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 11.4 11.4 11.4 51.6 51.6 51.6 51.6
Effective Green, g (s) 11.4 11.4 11.4 51.6 51.6 51.6 51.6
Actuated g/C Ratio 0.15 0.15 0.15 0.69 0.69 0.69 0.69
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 138 234 224 147 2357 299 2360
v/s Ratio Prot 0.31 c0.46
v/s Ratio Perm 0.02 0.00 c0.07 0.05 0.28
v/c Ratio 0.14 0.00 0.47 0.07 0.46 0.41 0.67
Uniform Delay, d1 27.5 27.0 29.1 3.8 5.3 5.1 6.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.89 0.87
Incremental Delay, d2 0.7 0.0 2.5 0.9 0.6 2.7 1.0
Delay (s) 28.3 27.0 31.5 4.7 6.0 7.2 6.8
Level of Service C C C A A A A
Approach Delay (s) 27.9 31.5 6.0 6.8
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 8.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 30: E Butler Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 0 1026 105 545 931 0 578 0 589 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3390 1719 3438 1719 1538
Flt Permitted 1.00 0.08 1.00 0.95 1.00
Satd. Flow (perm) 3390 137 3438 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1140 117 606 1034 0 642 0 654 0 0 0
RTOR Reduction (vph) 0 5 0 0 0 0 0 0 79 0 0 0
Lane Group Flow (vph) 0 1252 0 606 1034 0 642 0 575 0 0 0
Turn Type pm+pt Prot custom
Protected Phases 2 1 6 4
Permitted Phases 6 4
Actuated Green, G (s) 47.0 91.0 91.0 47.0 47.0
Effective Green, g (s) 47.0 91.0 91.0 47.0 47.0
Actuated g/C Ratio 0.31 0.61 0.61 0.31 0.31
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 1062 484 2086 539 482
v/s Ratio Prot 0.37 c0.32 0.30 0.37
v/s Ratio Perm c0.44 c0.37
v/c Ratio 1.18 1.25 0.50 1.19 1.19
Uniform Delay, d1 51.5 48.0 16.6 51.5 51.5
Progression Factor 0.91 1.16 0.15 1.00 1.00
Incremental Delay, d2 89.5 122.6 0.5 103.3 105.8
Delay (s) 136.3 178.5 2.9 154.8 157.3
Level of Service F F A F F
Approach Delay (s) 136.3 67.8 156.1 0.0
Approach LOS F E F A

Intersection Summary
HCM Average Control Delay 115.6 HCM Level of Service F
HCM Volume to Capacity ratio 1.20
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 108.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 31: E Butler Road & I-385 NB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 376 1228 0 0 1417 1062 0 0 0 59 0 309
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3438 3438 1538 1719 1538
Flt Permitted 0.05 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 94 3438 3438 1538 1719 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 418 1364 0 0 1574 1180 0 0 0 66 0 343
RTOR Reduction (vph) 0 0 0 0 0 248 0 0 0 0 0 87
Lane Group Flow (vph) 418 1364 0 0 1574 932 0 0 0 66 0 256
Turn Type pm+pt custom custom custom
Protected Phases 5 2 8
Permitted Phases 2 6 6 8
Actuated Green, G (s) 115.0 115.0 81.0 81.0 23.0 23.0
Effective Green, g (s) 115.0 115.0 81.0 81.0 23.0 23.0
Actuated g/C Ratio 0.77 0.77 0.54 0.54 0.15 0.15
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.3 4.3 4.3 4.3 4.3 4.3
Lane Grp Cap (vph) 375 2636 1857 831 264 236
v/s Ratio Prot c0.21 0.40 c0.17
v/s Ratio Perm c0.64 0.46 0.61 0.04
v/c Ratio 1.11 0.52 0.85 1.12 0.25 1.08
Uniform Delay, d1 51.8 6.8 29.3 34.5 55.9 63.5
Progression Factor 0.77 1.84 1.00 1.00 1.00 1.00
Incremental Delay, d2 55.5 0.1 5.0 70.3 0.8 82.7
Delay (s) 95.2 12.6 34.3 104.8 56.7 146.2
Level of Service F B C F E F
Approach Delay (s) 31.9 64.5 0.0 131.8
Approach LOS C E A F

Intersection Summary
HCM Average Control Delay 58.3 HCM Level of Service E
HCM Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 108.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 34: Frontage Road & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 40 20 590 954 80 88 280 1973 304 21 1530 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 1547 1633 1649 1538 1719 3438 1538 1719 3425
Flt Permitted 0.95 1.00 0.95 0.96 1.00 0.06 1.00 1.00 0.07 1.00
Satd. Flow (perm) 1719 1547 1633 1649 1538 117 3438 1538 129 3425
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 44 22 656 1060 89 98 311 2192 338 23 1700 44
RTOR Reduction (vph) 0 118 0 0 0 15 0 0 78 0 1 0
Lane Group Flow (vph) 44 560 0 572 577 83 311 2192 261 23 1743 0
Turn Type Split Split Perm pm+pt Perm Perm
Protected Phases 4 4 8 8 5 2 6
Permitted Phases 8 2 2 6
Actuated Green, G (s) 25.0 25.0 32.0 32.0 32.0 75.0 75.0 75.0 56.0 56.0
Effective Green, g (s) 25.0 25.0 32.0 32.0 32.0 75.0 75.0 75.0 56.0 56.0
Actuated g/C Ratio 0.17 0.17 0.21 0.21 0.21 0.50 0.50 0.50 0.37 0.37
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.9 4.9 4.9 4.9 4.9 4.3 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 287 258 348 352 328 197 1719 769 48 1279
v/s Ratio Prot 0.03 c0.36 c0.35 0.35 0.14 c0.64 0.51
v/s Ratio Perm 0.05 c0.65 0.17 0.18
v/c Ratio 0.15 2.17 1.64 1.64 0.25 1.58 1.28 0.34 0.48 1.36
Uniform Delay, d1 53.4 62.5 59.0 59.0 49.1 48.0 37.5 22.6 35.9 47.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 538.8 302.3 300.2 0.8 283.3 128.5 0.5 14.4 168.3
Delay (s) 54.0 601.3 361.3 359.2 49.9 331.4 166.0 23.1 50.3 215.3
Level of Service D F F F D F F C D F
Approach Delay (s) 567.9 335.9 167.1 213.1
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 255.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.67
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 161.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 35: I-385 NB Ramps & Roper Mountain Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 687 0 757 536 1800 0 0 2281 793
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.88 0.97 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1633 1633 2707 3335 3438 3438 1538
Flt Permitted 0.95 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1633 1633 2707 3335 3438 3438 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 763 0 841 596 2000 0 0 2534 881
RTOR Reduction (vph) 0 0 0 0 0 34 0 0 0 0 0 175
Lane Group Flow (vph) 0 0 0 381 382 807 596 2000 0 0 2534 706
Turn Type Perm Perm Prot Perm
Protected Phases 8 5 2 6
Permitted Phases 8 8 6
Actuated Green, G (s) 31.0 31.0 31.0 19.0 107.0 82.0 82.0
Effective Green, g (s) 31.0 31.0 31.0 19.0 107.0 82.0 82.0
Actuated g/C Ratio 0.21 0.21 0.21 0.13 0.71 0.55 0.55
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.9 4.9 4.9 4.3 4.9 4.9 4.9
Lane Grp Cap (vph) 337 337 559 422 2452 1879 841
v/s Ratio Prot c0.18 0.58 c0.74
v/s Ratio Perm 0.23 0.23 c0.30 0.46
v/c Ratio 1.13 1.13 1.44 1.41 0.82 1.35 0.84
Uniform Delay, d1 59.5 59.5 59.5 65.5 14.7 34.0 28.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 89.2 90.3 209.5 199.2 2.5 160.5 8.3
Delay (s) 148.7 149.8 269.0 264.7 17.2 194.5 36.8
Level of Service F F F F B F D
Approach Delay (s) 0.0 212.1 74.0 153.8
Approach LOS A F E F

Intersection Summary
HCM Average Control Delay 138.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.38
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 183.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 36: Roper Mountain Road & I-385 SB Ramps

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 0 1627 1068 1825 1143 0 709 0 705 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.4 6.4 5.8 6.4 6.1 6.1 6.1
Lane Util. Factor 0.91 1.00 1.00 0.95 0.95 0.95 0.88
Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00
Satd. Flow (prot) 4940 1538 1719 3438 1633 1633 2707
Flt Permitted 1.00 1.00 0.07 1.00 0.95 0.95 1.00
Satd. Flow (perm) 4940 1538 123 3438 1633 1633 2707
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1808 1187 2028 1270 0 788 0 783 0 0 0
RTOR Reduction (vph) 0 0 153 0 0 0 0 0 212 0 0 0
Lane Group Flow (vph) 0 1808 1034 2028 1270 0 394 394 571 0 0 0
Turn Type Perm pm+pt Perm Perm
Protected Phases 2 1 6 4
Permitted Phases 2 6 4 4
Actuated Green, G (s) 52.6 52.6 121.2 120.6 16.9 16.9 16.9
Effective Green, g (s) 52.6 52.6 121.2 120.6 16.9 16.9 16.9
Actuated g/C Ratio 0.35 0.35 0.81 0.80 0.11 0.11 0.11
Clearance Time (s) 6.4 6.4 5.8 6.4 6.1 6.1 6.1
Vehicle Extension (s) 4.9 4.9 4.3 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 1732 539 761 2764 184 184 305
v/s Ratio Prot 0.37 c1.10 0.37
v/s Ratio Perm 0.67 c1.05 c0.24 0.24 0.21
v/c Ratio 1.04 1.92 2.66 0.46 2.14 2.14 1.87
Uniform Delay, d1 48.7 48.7 39.4 4.6 66.5 66.5 66.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 34.1 419.9 753.0 0.2 531.3 531.3 404.6
Delay (s) 82.8 468.6 792.4 4.8 597.9 597.9 471.2
Level of Service F F F A F F F
Approach Delay (s) 235.7 489.1 534.7 0.0
Approach LOS F F F A

Intersection Summary
HCM Average Control Delay 401.7 HCM Level of Service F
HCM Volume to Capacity ratio 2.56
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.9
Intersection Capacity Utilization 183.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 37: Roper Mountain Road & Congaree Road

HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 167 1677 2 10 1233 605 1006 2 519 6 2 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 6.4 6.4 6.4 6.1 6.1 6.1 6.1
Lane Util. Factor 1.00 0.91 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 0.96 1.00
Satd. Flow (prot) 1719 4939 3437 1538 1719 1539 1742 1538
Flt Permitted 0.09 1.00 0.92 1.00 0.75 1.00 0.78 1.00
Satd. Flow (perm) 156 4939 3154 1538 1360 1539 1414 1538
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 186 1863 2 11 1370 672 1118 2 577 7 2 13
RTOR Reduction (vph) 0 0 0 0 0 332 0 62 0 0 0 2
Lane Group Flow (vph) 186 1865 0 0 1381 340 1118 517 0 0 9 11
Turn Type pm+pt Perm Perm Perm Perm Perm
Protected Phases 5 2 6 4 8
Permitted Phases 2 6 6 4 8 8
Actuated Green, G (s) 50.6 50.6 40.6 40.6 46.9 46.9 46.9 46.9
Effective Green, g (s) 50.6 50.6 40.6 40.6 46.9 46.9 46.9 46.9
Actuated g/C Ratio 0.46 0.46 0.37 0.37 0.43 0.43 0.43 0.43
Clearance Time (s) 5.8 6.4 6.4 6.4 6.1 6.1 6.1 6.1
Vehicle Extension (s) 4.3 4.9 4.9 4.9 4.9 4.9 4.9 4.9
Lane Grp Cap (vph) 131 2272 1164 568 580 656 603 656
v/s Ratio Prot c0.05 0.38 0.34
v/s Ratio Perm c0.60 0.44 0.22 c0.82 0.01 0.01
v/c Ratio 1.42 0.82 1.19 0.60 1.93 0.79 0.01 0.02
Uniform Delay, d1 29.7 25.8 34.7 28.1 31.6 27.3 18.2 18.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 227.5 2.8 92.8 2.5 423.8 7.2 0.0 0.0
Delay (s) 257.2 28.6 127.5 30.6 455.3 34.4 18.2 18.2
Level of Service F C F C F C B B
Approach Delay (s) 49.3 95.8 311.7 18.2
Approach LOS D F F B

Intersection Summary
HCM Average Control Delay 142.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.61
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.9
Intersection Capacity Utilization 145.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 21: US 276 & 

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL WBR SEL SET NWT NWR
Lane Configurations
Volume (veh/h) 69 160 50 2770 2206 71
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 77 178 56 3078 2451 79
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1013
pX, platoon unblocked 0.58 0.58 0.58
vC, conflicting volume 4141 1265 2530
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 4977 0 2185
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 71 58
cM capacity (veh/h) 0 620 132

Direction, Lane # WB 1 SE 1 SE 2 SE 3 NW 1 NW 2
Volume Total 254 56 1539 1539 1634 896
Volume Left 77 56 0 0 0 0
Volume Right 178 0 0 0 0 79
cSH 0 132 1700 1700 1700 1700
Volume to Capacity 635.99 0.42 0.91 0.91 0.96 0.53
Queue Length 95th (ft) Err 46 0 0 0 0
Control Delay (s) Err 50.7 0.0 0.0 0.0 0.0
Lane LOS F F
Approach Delay (s) Err 0.9 0.0
Approach LOS F

Intersection Summary
Average Delay 430.4
Intersection Capacity Utilization 96.9% ICU Level of Service F
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 22: US 276 & St Josephs Dr

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement SET SER NWL NWT NEL NER
Lane Configurations
Volume (veh/h) 2290 549 113 1784 493 348
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 2544 610 126 1982 548 387
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 860
pX, platoon unblocked 0.55
vC, conflicting volume 3154 4092 1577
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 3154 4988 1577
tC, single (s) 4.2 6.9 7.0
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 0 0 0
cM capacity (veh/h) 92 0 95

Direction, Lane # SE 1 SE 2 NW 1 NW 2 NE 1
Volume Total 1696 1458 786 1321 934
Volume Left 0 0 126 0 548
Volume Right 0 610 0 0 387
cSH 1700 1700 92 1700 0
Volume to Capacity 1.00 0.86 1.36 0.78 Err
Queue Length 95th (ft) 0 0 231 0 Err
Control Delay (s) 0.0 0.0 298.8 0.0 Err
Lane LOS F F
Approach Delay (s) 0.0 111.5 Err
Approach LOS F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 189.5% ICU Level of Service H
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 29: Rothwell Dr & E Butler Road

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 30 8 2 1101 1518 2
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 33 9 2 1223 1687 2
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 1176 378
pX, platoon unblocked 0.89 0.83 0.83
vC, conflicting volume 2304 844 1689
vC1, stage 1 conf vol 1688
vC2, stage 2 conf vol 616
vCu, unblocked vol 1627 404 1421
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s) 5.9
tF (s) 3.5 3.3 2.2
p0 queue free % 77 98 99
cM capacity (veh/h) 148 488 382

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 42 2 612 612 1124 564
Volume Left 33 2 0 0 0 0
Volume Right 9 0 0 0 0 2
cSH 187 382 1700 1700 1700 1700
Volume to Capacity 0.23 0.01 0.36 0.36 0.66 0.33
Queue Length 95th (ft) 21 0 0 0 0 0
Control Delay (s) 31.3 14.5 0.0 0.0 0.0 0.0
Lane LOS D B
Approach Delay (s) 31.3 0.0 0.0
Approach LOS D

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 52.0% ICU Level of Service A
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 32: New Commerce Ct & E Butler Road

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 80 91 1531 6 80 2399
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 89 101 1701 7 89 2666
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 371
pX, platoon unblocked 0.84 0.84 0.84
vC, conflicting volume 3215 854 1708
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 3255 450 1465
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 78 76
cM capacity (veh/h) 4 461 372

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2 SB 3
Volume Total 190 1134 574 89 1333 1333
Volume Left 89 0 0 89 0 0
Volume Right 101 0 7 0 0 0
cSH 9 1700 1700 372 1700 1700
Volume to Capacity 21.18 0.67 0.34 0.24 0.78 0.78
Queue Length 95th (ft) Err 0 0 23 0 0
Control Delay (s) Err 0.0 0.0 17.7 0.0 0.0
Lane LOS F C
Approach Delay (s) Err 0.0 0.6
Approach LOS F

Intersection Summary
Average Delay 408.7
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15



I-85/I-385 Interchange Improvements
2035 Alternate 4A PM 33: E Butler Road & Brookfield Pkwy

HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (veh/h) 23 1593 6 2 2187 14 3 0 267 25 0 6
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 26 1770 7 2 2430 16 3 0 297 28 0 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 939
pX, platoon unblocked 0.84 0.84 0.84 0.84 0.84 0.84
vC, conflicting volume 2446 1777 3385 4270 1223 3341 4274 888
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2446 1543 3459 4513 1223 3406 4518 484
tC, single (s) 4.2 4.2 7.6 6.6 7.0 7.6 6.6 7.0
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 86 99 0 100 0 0 100 98
cM capacity (veh/h) 180 346 2 1 167 0 1 437

Direction, Lane # NB 1 NB 2 NB 3 SB 1 SB 2 SE 1 SE 2 NW 1 NW 2
Volume Total 26 1180 597 1217 1231 3 297 28 7
Volume Left 26 0 0 2 0 3 0 28 0
Volume Right 0 0 7 0 16 0 297 0 7
cSH 180 1700 1700 346 1700 2 167 0 437
Volume to Capacity 0.14 0.69 0.35 0.01 0.72 1.88 1.78 Err 0.02
Queue Length 95th (ft) 12 0 0 0 0 31 535 Err 1
Control Delay (s) 28.3 0.0 0.0 0.4 0.0 3569.0 420.1 Err 13.4
Lane LOS D A F F F B
Approach Delay (s) 0.4 0.2 455.0 Err
Approach LOS F F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 90.8% ICU Level of Service E
Analysis Period (min) 15
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CAPACITY ANALYSIS (HCS) 
EXISTING CONDITIONS – FREEWAY SEGMENTS 



2010_AM_NML1_Begin - US276EB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Begin to US276                                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4134           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1148           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1669           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1669           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              59.9           mi/h                
Number of lanes, N                          3                                  
Density, D                                  27.9           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_NML2_US276EB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                US 276 EB                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3878           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1077           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1566           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1566           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  26.1           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_NML3_US276EB - US276WB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                US 276 EB to US 276 WB                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4092           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1137           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1652           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1652           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  27.6           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_NML4_US276WB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                US 276 WB                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3515           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     976            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1419           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1419           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  23.6           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_NML5_US276WB - Woodruff.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                US-276 to Woodruff                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4002           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1112           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1616           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1616           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  26.9           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_NML6_I-85NB C-D off - I-85NB C-D on.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                I-85NB C-D off - I-85NB C-D on                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2396           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     666            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               967            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               967            pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  16.1           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_NML7_I-85NB C-D on - I-385 onramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                From NB C-D ROAD to I-385 RAMP                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2722           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     756            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1099           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1099           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  18.3           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_NML8_I-385 onramp - PelhamEB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                I-385 RAMP to PELHAM ROAD                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4546           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1263           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1835           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1835           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              59.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  31.1           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_NML9_PelhamEB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                PELHAM ROAD                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2838           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     788            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1146           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1146           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  19.1           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_NML10_PelhamEB - PelhamWB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                PELHAM ROAD to PELHAM ROAD                             
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3494           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     971            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1411           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1411           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  23.5           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_NML11_Pelham - End.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                PELHAM ROAD to END                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3954           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1098           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1596           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1596           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  26.6           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_NML1_Begin - US276EB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                BEGIN to US 276 EB                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4298           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1194           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1735           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1735           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              59.7           mi/h                
Number of lanes, N                          3                                  
Density, D                                  29.1           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_NML2_US276EB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                US 276 EB                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3120           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     867            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1260           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1260           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  21.0           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_NML3_US276EB - US276WB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                US 276 EB to US 276 WB                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3527           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     980            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1424           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1424           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  23.7           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_NML4_US276WB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                US 276 WB                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3172           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     881            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1281           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1281           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  21.4           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_NML5_US276WB - Woodruff.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                US 276 WB to WOODRUFF RD                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3753           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1043           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1515           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1515           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  25.3           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_NML6_I-85NB C-D off - I-85NB C-D on.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                I-85NB C-D off - I-85NB C-D on                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2154           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     598            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               870            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               870            pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  14.5           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_NML7_I-85NB C-D on - I-385 onramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                from NB C-D ROAD to I-385 RAMP                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3296           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     916            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1331           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1331           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  22.2           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_NML8_I-385 onramp - PelhamEB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                I-385 RAMP to PELHAM ROAD                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5946           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1652           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2400           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2400           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              48.4           mi/h                
Number of lanes, N                          3                                  
Density, D                                  49.6           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_NML9_PelhamEB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                PELHAM ROAD                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4064           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1129           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1641           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1641           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  27.4           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_NML10_PelhamEB - PelhamWB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                PELHAM ROAD to PELHAM ROAD                             
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4942           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1373           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1995           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1995           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              57.2           mi/h                
Number of lanes, N                          3                                  
Density, D                                  34.9           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_NML11_PelhamWB - End.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                PELHAM ROAD to END                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5643           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1568           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2278           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2278           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              51.7           mi/h                
Number of lanes, N                          3                                  
Density, D                                  44.1           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_SML1_US276EB - Begin.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                US276EB to Begin                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4680           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1300           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1889           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1889           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              58.5           mi/h                
Number of lanes, N                          3                                  
Density, D                                  32.3           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_SML2_US276EB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                US 276 EB                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4256           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1182           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1718           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1718           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              59.7           mi/h                
Number of lanes, N                          3                                  
Density, D                                  28.8           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_SML3_US276WB - US276EB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                US 276 WB to US 276 EB                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4937           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1371           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1993           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1993           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              57.2           mi/h                
Number of lanes, N                          3                                  
Density, D                                  34.8           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_SML4_US276WB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                US 276 WB                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3891           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1081           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1571           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1571           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  26.2           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.

Page 1



2010_AM_SML5_Woodruff - US276WB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                Woodruff to US276 WB                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4321           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1200           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1744           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1744           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              59.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  29.3           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_SML6_I-85SB C-D on - Woodruff.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB C-D to WOODRUFF RD                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3847           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1069           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1553           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1553           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  25.9           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_SML7_I-85SB C-D off - I-85SB C-D on.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB C-D off to C-D ROAD on                          
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2478           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     688            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1000           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1000           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  16.7           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_SML8_PelhamEB - I-85SB C-D off.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                PELHAM ROAD to C-D ROAD                                
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5042           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1401           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2035           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2035           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              56.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  36.0           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_SML9_PelhamWB - PelhamEB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                PELHAM ROAD                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3708           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1030           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1497           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1497           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  25.0           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_SML10_Pelham  - PelhamLoop.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                PELHAM ROAD                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3400           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     944            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1373           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1373           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  22.9           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.

Page 1



2010_AM_SML11_End - Pelham.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                END to PELHAM ROAD                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5027           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1396           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2029           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2029           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              56.7           mi/h                
Number of lanes, N                          3                                  
Density, D                                  35.8           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_SML1_US276 - Begin.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                US 276 EB to BEGIN                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6027           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1674           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2433           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2433           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              47.4           mi/h                
Number of lanes, N                          3                                  
Density, D                                  51.3           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_SML2_US276EB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                US 276 EB                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5454           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1515           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2202           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2202           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              53.4           mi/h                
Number of lanes, N                          3                                  
Density, D                                  41.2           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_SML3_US276WB - US276EB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                US 276 WB TO US 276 EB                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5892           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1637           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2379           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2379           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              49.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  48.6           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_SML4_US276WB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                US 276 WB                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5268           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1463           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2127           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2127           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  38.7           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.

Page 1



2010_PM_SML5_Woodruff - US276WB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                WOODRUFF RD to US 276 WB                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5656           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1571           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2283           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2283           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              51.5           mi/h                
Number of lanes, N                          3                                  
Density, D                                  44.3           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_SML6_I-85SB C-D on - Woodruff.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB C-D on to WOODRUFF RD                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4854           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1348           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1960           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1960           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              57.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  34.0           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_SML7_I-85SB C-D off - I-85SB C-D on.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB C-D off to C-D on                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3490           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     969            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1409           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1409           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  23.5           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_SML8_PelhamEB - I-85SB C-D off.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                PELHAM ROAD to C-D ROAD                                
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5609           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1558           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2264           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2264           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              52.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  43.5           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_SML9_PelhamWB - PelhamEB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                PELHAM ROAD                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4552           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1264           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1838           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1838           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              59.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  31.2           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_SML10_Pelham - PelhamLoop.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                PELHAM ROAD                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4000           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1111           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1615           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1615           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  26.9           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_SML11_End - Pelham.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                END to PELHAM ROAD                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4662           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1295           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1882           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1882           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              58.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  32.1           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_NML1_Begin - Butler Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         4/19/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                BEGIN to BUTLER RD                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3299           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     916            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1998           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1998           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              54.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  37.0           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_NML2_Butler Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         4/19/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                BUTLER RD                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3010           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     836            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1823           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1823           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  33.2           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_NML3_Butler - Woodruff.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         4/19/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Butler Rd to Woodruff Rd                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3841           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1067           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2326           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2326           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              48.2           mi/h                
Number of lanes, N                          2                                  
Density, D                                  48.3           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.

Page 1



2010_AM_NML4_Woodruff Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/16/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                WOODRUFF RD                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3146           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     874            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1905           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1905           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              54.7           mi/h                
Number of lanes, N                          2                                  
Density, D                                  34.8           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.

Page 1



2010_AM_NML5_Woodruff - I-85NB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                WOODRUFF RD to I-85 NB RAMP                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4229           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1175           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1707           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1707           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  31.0           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_NML6_I-85NB ramp - I-85SB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/16/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                I-85 NB RAMP to I-85 SB RAMP                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3263           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     906            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1976           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1976           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              54.2           mi/h                
Number of lanes, N                          2                                  
Density, D                                  36.4           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_NML7_I-85SB ramp - I-385NB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/16/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                I-85 SB RAMP to I-385 NB RAMP                          
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2410           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     669            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1459           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1459           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  26.5           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_NML8_I-385NB ramp - Roper Mtn.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/15/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                I-385 NB ramp to Roper Mtn                             
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4064           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1129           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1230           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1230           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  22.4           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_NML9_Roper Mountain Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/16/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                ROPER MOUNTAIN RD                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2714           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     754            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1096           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1096           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  19.9           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_NML10_Roper Mtn - End.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/16/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                ROPER MTN RD to END                                    
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3096           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     860            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1250           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1250           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  22.7           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_NML1_Begin - Butler Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         4/19/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                BEGIN to BUTLER RD                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3709           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1030           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2246           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2246           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              50.1           mi/h                
Number of lanes, N                          2                                  
Density, D                                  44.8           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_NML2_Butler Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         4/19/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                BUTLER RD                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3473           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     965            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2103           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2103           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              52.7           mi/h                
Number of lanes, N                          2                                  
Density, D                                  39.9           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_NML3_Butler - Woodruff.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         4/19/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Butler Rd to Woodruff Rd                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4394           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1221           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2661           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2661           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              36.7           mi/h                
Number of lanes, N                          2                                  
Density, D                                  72.5           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_NML4_Woodruff Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/16/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                WOODRUFF RD                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3688           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1024           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2233           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2233           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              50.4           mi/h                
Number of lanes, N                          2                                  
Density, D                                  44.3           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_NML5_Woodruff - I-85NB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/16/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                WOODRUFF RD to I-85 NB RAMP                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4690           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1303           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1893           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1893           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              54.8           mi/h                
Number of lanes, N                          3                                  
Density, D                                  34.6           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_NML6_I-85NB ramp - I-85SB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/16/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                I-85 NB RAMP to I-85 SB RAMP                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3641           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1011           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2205           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2205           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              51.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  43.3           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_NML7_I-85SB ramp - I-385NB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/16/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                I-85 SB RAMP to I-385 NB RAMP                          
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2854           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     793            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1728           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1728           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  31.4           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.

Page 1



2010_PM_NML8_I-385NB ramp - Roper Mtn.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/16/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                I-85 RAMP to ROPER MNT RD                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4483           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1245           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1357           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1357           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  24.7           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_NML9_Roper Mountain Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/16/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                ROPER MOUNTAIN RD                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3724           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1034           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1503           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1503           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  27.3           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_NML10_Roper Mtn - End.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/16/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                ROPER MNT RD to END                                    
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4423           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1229           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1786           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1786           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  32.5           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_SML1_Butler Rd - Begin.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         4/19/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                BUTLER RD to BEGIN                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1685           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     468            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1020           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1020           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  18.5           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_SML2_Butler Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         4/19/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                BUTLER RD                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1466           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     407            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               888            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               888            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  16.1           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_SML3_Woodruff - Butler.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         4/19/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                WOODRUFF RD to BUTLER RD                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2187           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     608            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1324           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1324           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  24.1           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_SML4_Woodruff Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/16/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                WOODRUFF RD                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1997           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     555            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1209           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1209           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  22.0           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_SML5_I-85NB ramp - Woodruff.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/16/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                I-85 NB RAMP to WOODRUFF RD                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3184           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     884            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1285           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1285           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  23.4           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_SML6_I-85SB ramp - I-85NB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/16/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                I-85SB RAMP to I-85NB RAMP                             
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2719           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     755            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1647           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1647           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  29.9           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_SML7_I-385SB ramp - I-85SB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/16/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                I-385SB ramp to I-85SB ramp                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1612           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     448            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               976            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               976            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  17.7           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_SML8_Roper Mtn - I-385SB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/16/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                ROPER MTN RD to I-85 RAMP                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3028           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     841            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               917            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               917            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  16.7           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_SML9_Roper Mountain Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/16/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                ROPER MOUNTAIN RD                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2313           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     643            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               934            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               934            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  17.0           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_AM_SML10_End - Roper Mtn.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/16/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                END to ROPER MTN RD                                    
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2984           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     829            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1205           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1205           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  21.9           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_SML1_Butler Rd - Begin.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         4/19/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                BUTLER RD to BEGIN                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4112           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1142           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2490           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2490           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              43.2           mi/h                
Number of lanes, N                          2                                  
Density, D                                  57.6           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_SML2_Butler Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         4/19/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                BUTLER RD                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3696           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1027           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2238           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2238           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              50.3           mi/h                
Number of lanes, N                          2                                  
Density, D                                  44.5           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_SML3_Woodruff - Butler.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         4/19/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                WOODRUFF RD to BUTLER RD                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4443           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1234           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2690           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2690           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              35.4           mi/h                
Number of lanes, N                          2                                  
Density, D                                  75.9           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_SML4_Woodruff Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/16/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                WOODRUFF RD                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3888           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1080           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2354           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2354           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              47.4           mi/h                
Number of lanes, N                          2                                  
Density, D                                  49.6           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_SML5_I-85NB ramp - Woodruff.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/16/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                I-85 RAMP to WOODRUFF RD                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4808           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1336           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1941           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1941           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              54.5           mi/h                
Number of lanes, N                          3                                  
Density, D                                  35.6           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_SML6_I-85SB ramp - I-85NB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/16/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                I-85SB RAMP to I-85NB RAMP                             
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3929           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1091           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2379           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2379           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              46.7           mi/h                
Number of lanes, N                          2                                  
Density, D                                  50.9           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_SML7_I-385SB ramp - I-85SB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/16/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                I-385SB RAMP to I-85SB RAMP                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3284           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     912            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1989           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1989           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              54.1           mi/h                
Number of lanes, N                          2                                  
Density, D                                  36.8           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_SML8_Roper Mtn - I-385SB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/16/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                ROPER MNT RD to I-85                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5705           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1585           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1727           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1727           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  31.4           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_SML9_Roper Mountain Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/16/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                ROPER MOUNTAIN RD                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4183           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1162           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1689           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1689           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  30.7           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2010_PM_SML10_End - Roper Mtn.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/16/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                END to ROPER MTN RD                                    
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4836           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1343           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1952           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1952           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              54.4           mi/h                
Number of lanes, N                          3                                  
Density, D                                  35.9           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276 EB OFF-RAMP                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4134           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     30.0           mph                 
Volume on ramp                              256            vph                 
Length of first accel/decel lane            700            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     214            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4134        256         214       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1148        71          59        v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5007        306         256       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.621   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3224   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5007          6900            No                    
      Fi   F                                                                   
     v  = v - v            4701          6900            No                    
      FO   F   R                                                               
     v                     306           2000            No                    
      R                                                                        
     v  or v               1783 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3224                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3224          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   25.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.521                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.4    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276 EB ON-RAMP                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3878           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              214            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     577            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   420            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3878        214         577       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1077        59          160       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4697        256         689       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    4458.39 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.980   Using Equation  3                            
                   FM                                                          
                  v  = v  (P  ) =  4602   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4953          6900            No                    
      FO                                                                       
     v  or v               95   pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4602                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4953          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   40.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  E               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.802                        
                                              S                                
Space mean speed in ramp influence area,     S  = 45.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 45.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276 EB ON-RAMP                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3878           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              214            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     256            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3878        214         256       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1077        59          71        v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4697        256         306       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    151.42  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.589   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2768   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4953          6900            No                    
      FO                                                                       
     v  or v               1929 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2768                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4953          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.380                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276 WB OFF-RAMP                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4092           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              577            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     487            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   450            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4092        577         487       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1137        160         135       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4956        689         582       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.604   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3268   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4956          6900            No                    
      Fi   F                                                                   
     v  = v - v            4267          6900            No                    
      FO   F   R                                                               
     v                     689           1900            No                    
      R                                                                        
     v  or v               1688 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3268                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3268          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   28.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.620                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.9    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276 WB OFF-RAMP                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4092           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              577            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     214            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   420            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4092        577         214       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1137        160         59        v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4956        689         256       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    1930.27 (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.892   Using Equation  6                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4495   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4956          6900            No                    
      Fi   F                                                                   
     v  = v - v            4267          6900            No                    
      FO   F   R                                                               
     v                     689           1900            No                    
      R                                                                        
     v  or v               461  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4495                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4495          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   39.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.620                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.0    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276 WB ON-RAMP                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3515           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              487            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     577            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   450            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3515        487         577       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                976         135         160       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4257        582         689       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    446.35  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.593   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2524   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4839          6900            No                    
      FO                                                                       
     v  or v               1733 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2524                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4839          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.375                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276 WB OFF-RAMP                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4321           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     30.0           mph                 
Volume on ramp                              430            vph                 
Length of first accel/decel lane            650            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1046           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4321        430         1046      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1200        119         291       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5233        514         1249      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.606   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3372   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5233          6900            No                    
      Fi   F                                                                   
     v  = v - v            4719          6900            No                    
      FO   F   R                                                               
     v                     514           2000            No                    
      R                                                                        
     v  or v               1861 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3372                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3372          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   27.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.539                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.0    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276 EB ON-RAMP                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3891           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1046           vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     681            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   420            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3891        1046        681       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1081        291         189       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4712        1249        813       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    5260.77 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  3                            
                   FM                                                          
                  v  = v  (P  ) =  4712   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5961          6900            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4712                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5961          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   48.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  E               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.813                        
                                              S                                
Space mean speed in ramp influence area,     S  = 27.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 27.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276 EB ON-RAMP                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3891           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1046           vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     430            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3891        1046        430       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1081        291         119       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4712        1249        514       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    367.13  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.589   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2777   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5961          6900            No                    
      FO                                                                       
     v  or v               1935 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2777                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5961          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   33.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.519                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276 EB OFF-RAMP                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4937           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              681            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     424            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   468            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4937        681         424       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1371        189         118       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5979        813         506       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.573   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3774   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5979          6900            No                    
      Fi   F                                                                   
     v  = v - v            5166          6900            No                    
      FO   F   R                                                               
     v                     813           1900            No                    
      R                                                                        
     v  or v               2205 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3774                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3774          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   32.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.631                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.6    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276 EB OFF-RAMP                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4937           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              681            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1046           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   420            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4937        681         1046      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1371        189         291       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5979        813         1249      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    8512.29 (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  6                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5979   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5979          6900            No                    
      Fi   F                                                                   
     v  = v - v            5166          6900            No                    
      FO   F   R                                                               
     v                     813           1900            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5979                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5979          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   51.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.631                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 48.6    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276 EB ON-RAMP                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4256           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              424            vph                 
Length of first accel/decel lane            500            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     681            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   470            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4256        424         681       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1182        118         189       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5154        506         813       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    338.24  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.591   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3049   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5660          6900            No                    
      FO                                                                       
     v  or v               2105 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3049                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5660          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.432                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276 EB OFF-RAMP                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4298           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     30.0           mph                 
Volume on ramp                              1178           vph                 
Length of first accel/decel lane            700            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     407            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4298        1178        407       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1194        327         113       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5205        1407        486       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.565   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3553   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5205          6900            No                    
      Fi   F                                                                   
     v  = v - v            3798          6900            No                    
      FO   F   R                                                               
     v                     1407          2000            No                    
      R                                                                        
     v  or v               1652 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3553                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3553          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   28.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.620                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.7    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276 EB ON-RAMP                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3120           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              407            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     355            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   420            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3120        407         355       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                867         113         99        v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3779        486         424       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    2743.63 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.814   Using Equation  3                            
                   FM                                                          
                  v  = v  (P  ) =  3076   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4265          6900            No                    
      FO                                                                       
     v  or v               703  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3076                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4265          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.437                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276 EB ON-RAMP                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3120           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              407            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1178           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3120        407         1178      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                867         113         327       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3779        486         1407      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    4.19    (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.589   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2227   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4265          6900            No                    
      FO                                                                       
     v  or v               1552 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2227                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4265          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.359                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276 WB OFF-RAMP                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3527           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              355            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     581            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   450            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3527        355         581       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                980         99          161       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4272        424         694       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.634   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2862   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4272          6900            No                    
      Fi   F                                                                   
     v  = v - v            3848          6900            No                    
      FO   F   R                                                               
     v                     424           1900            No                    
      R                                                                        
     v  or v               1410 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2862                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2862          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   25.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.596                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.4    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276 WB OFF-RAMP                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3527           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              355            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     407            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   420            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3527        355         407       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                980         99          113       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4272        424         486       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    3546.62 (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  6                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4272   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4272          6900            No                    
      Fi   F                                                                   
     v  = v - v            3848          6900            No                    
      FO   F   R                                                               
     v                     424           1900            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4272                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4272          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.596                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.3    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276 WB ON-RAMP                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3172           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              581            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     355            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   450            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3172        581         355       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                881         161         99        v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3842        694         424       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    381.50  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.593   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2278   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4536          6900            No                    
      FO                                                                       
     v  or v               1564 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2278                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4536          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.364                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276 WB OFF-RAMP                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5656           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     30.0           mph                 
Volume on ramp                              388            vph                 
Length of first accel/decel lane            650            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     624            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5656        388         624       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1571        108         173       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6850        463         745       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.567   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4087   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6850          6900            No                    
      Fi   F                                                                   
     v  = v - v            6387          6900            No                    
      FO   F   R                                                               
     v                     463           2000            No                    
      R                                                                        
     v  or v               2763 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           Yes                                   
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4150                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4150          4400                  No                   
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   34.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.535                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.5    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276 EB ON-RAMP                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5268           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              624            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     438            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   420            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5268        624         438       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1463        173         122       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6380        745         523       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    3384.24 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.876   Using Equation  3                            
                   FM                                                          
                  v  = v  (P  ) =  5589   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7125          6900            Yes                   
      FO                                                                       
     v  or v               791  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5589                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                7125          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   51.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 2.497                        
                                              S                                
Space mean speed in ramp influence area,     S  = 15.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 16.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276 EB ON-RAMP                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5268           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              624            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     388            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5268        624         388       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1463        173         108       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6380        745         463       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    616.23  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.582   Using Equation  2                            
                   FM                                                          
                  v  = v  (P  ) =  3712   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7125          6900            Yes                   
      FO                                                                       
     v  or v               2668 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3712                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                7125          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   37.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.636                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276 EB OFF-RAMP                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5892           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              438            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     573            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   468            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5892        438         573       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1637        122         159       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7136        523         684       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.558   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4210   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7136          6900            Yes                   
      Fi   F                                                                   
     v  = v - v            6613          6900            No                    
      FO   F   R                                                               
     v                     523           1900            No                    
      R                                                                        
     v  or v               2926 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           Yes                                   
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4436                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4436          4400                  No                   
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.605                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.5    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276 EB OFF-RAMP                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5892           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              438            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     624            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   420            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5892        438         624       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1637        122         173       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7136        523         745       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    3813.08 (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  6                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  7136   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7136          6900            Yes                   
      Fi   F                                                                   
     v  = v - v            6613          6900            No                    
      FO   F   R                                                               
     v                     523           1900            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 7136                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                7136          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   61.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.605                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.1    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276 EB ON-RAMP                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5454           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              573            vph                 
Length of first accel/decel lane            500            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     438            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   470            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5454        573         438       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1515        159         122       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6605        684         523       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    686.85  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.578   Using Equation  2                            
                   FM                                                          
                  v  = v  (P  ) =  3816   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7289          6900            Yes                   
      FO                                                                       
     v  or v               2789 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           Yes                                   
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3905                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                7289          4600                  No                   
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   37.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.680                        
                                              S                                
Space mean speed in ramp influence area,     S  = 47.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 48.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               WOODRUFF RD                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3847           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              474            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1369           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3847        474         1369      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1069        132         380       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4659        566         1635      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.603   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2808   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5225          6900            No                    
      FO                                                                       
     v  or v               1851 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2808                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5225          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.354                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               WOODRUFF RD                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4854           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              802            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1364           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4854        802         1364      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1348        223         379       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5879        958         1629      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.603   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3543   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6837          6900            No                    
      FO                                                                       
     v  or v               2336 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3543                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6837          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.591                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4002           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1606           vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     326            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   4500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4002        1606        326       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1112        446         91        v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4847        1918        389       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.551   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3531   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4847          6900            No                    
      Fi   F                                                                   
     v  = v - v            2929          6900            No                    
      FO   F   R                                                               
     v                     1918          2100            No                    
      R                                                                        
     v  or v               1316 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3531                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3531          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   31.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.471                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.5    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2396           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              326            vph                 
Length of first accel/decel lane            650            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1824           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1060           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2396        326         1824      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                666         91          507       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2902        395         2209      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.596   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  1729   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3297          6900            No                    
      FO                                                                       
     v  or v               1173 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1729                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3297          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.295                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2396           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              326            vph                 
Length of first accel/decel lane            650            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1606           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   4500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2396        326         1606      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                666         91          446       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2902        395         1945      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    945.56  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.596   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  1729   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3297          6900            No                    
      FO                                                                       
     v  or v               1173 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1729                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3297          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.295                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5042           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              2564           vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1369           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   5100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5042        2564        1369      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1401        712         380       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6106        3105        1658      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.465   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4499   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6106          6900            No                    
      Fi   F                                                                   
     v  = v - v            3001          6900            No                    
      FO   F   R                                                               
     v                     3105          2100            Yes                   
      R                                                                        
     v  or v               1607 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4499                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4499          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.577                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.6    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2478           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1369           vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     474            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2478        1369        474       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                688         380         132       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3001        1658        574       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.603   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  1809   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4659          6900            No                    
      FO                                                                       
     v  or v               1192 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1809                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4659          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.365                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2478           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1369           vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2564           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   5100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2478        1369        2564      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                688         380         712       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3001        1658        3105      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    1348.03 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.603   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  1809   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4659          6900            No                    
      FO                                                                       
     v  or v               1192 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1809                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4659          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.365                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3753           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1599           vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1142           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   4500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3753        1599        1142      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1043        444         317       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4545        1937        1383      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.557   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3390   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4545          6900            No                    
      Fi   F                                                                   
     v  = v - v            2608          6900            No                    
      FO   F   R                                                               
     v                     1937          2100            No                    
      R                                                                        
     v  or v               1155 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3390                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3390          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   30.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.472                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.4    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2154           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1142           vph                 
Length of first accel/decel lane            650            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2650           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1060           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2154        1142        2650      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                598         317         736       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2609        1383        3209      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.596   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  1554   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3992          6900            No                    
      FO                                                                       
     v  or v               1055 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1554                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3992          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.336                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2154           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1142           vph                 
Length of first accel/decel lane            650            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1599           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   4500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2154        1142        1599      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                598         317         444       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2609        1383        1937      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    1094.29 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.596   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  1554   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3992          6900            No                    
      FO                                                                       
     v  or v               1055 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1554                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3992          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.336                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5609           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              2119           vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1364           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   5100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5609        2119        1364      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1558        589         379       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6793        2566        1652      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.472   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4562   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6793          6900            No                    
      Fi   F                                                                   
     v  = v - v            4227          6900            No                    
      FO   F   R                                                               
     v                     2566          2100            Yes                   
      R                                                                        
     v  or v               2231 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4562                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4562          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.529                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.5    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3490           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1364           vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     802            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3490        1364        802       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                969         379         223       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4227        1652        971       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.603   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2548   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5879          6900            No                    
      FO                                                                       
     v  or v               1679 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2548                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5879          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.500                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3490           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1364           vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2119           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   5100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3490        1364        2119      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                969         379         589       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4227        1652        2566      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    1609.11 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.603   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2548   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5879          6900            No                    
      FO                                                                       
     v  or v               1679 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2548                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5879          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.500                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               I-385                                                  
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2722           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     55.0           mph                 
Volume on ramp                              1824           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     326            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1060           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2722        1824        326       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                756         507         91        v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3297        2179        389       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2042   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5476          6900            No                    
      FO                                                                       
     v  or v               1255 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2042                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5476          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.0-   pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.422                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/24/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               I-385                                                  
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3296           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     55.0           mph                 
Volume on ramp                              2650           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1142           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1060           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3296        2650        1142      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                916         736         317       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3992        3165        1364      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2473   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7157          6900            Yes                   
      FO                                                                       
     v  or v               1519 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2473                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                7157          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   38.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.252                        
                                              S                                
Space mean speed in ramp influence area,     S  = 37.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 40.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/28/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Pelham Road off-ramp                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4546           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1708           vph                 
Length of first accel/decel lane            625            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     656            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1325           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4546        1708        656       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1263        474         182       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5506        2069        794       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.527   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3881   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5506          6900            No                    
      Fi   F                                                                   
     v  = v - v            3437          6900            No                    
      FO   F   R                                                               
     v                     2069          2000            Yes                   
      R                                                                        
     v  or v               1625 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3881                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3881          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   32.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.614                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.5    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/28/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Pelham Rd eb on-ramp                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2838           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              656            vph                 
Length of first accel/decel lane            650            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     460            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2838        656         460       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                788         182         128       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3437        794         557       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.596   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2047   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4231          6900            No                    
      FO                                                                       
     v  or v               1390 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2047                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4231          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.349                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/28/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Pelham Rd eb on-ramp                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2838           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              656            vph                 
Length of first accel/decel lane            650            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1708           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1300           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2838        656         1708      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                788         182         474       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3437        794         2069      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    360.63  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.596   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2047   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4231          6900            No                    
      FO                                                                       
     v  or v               1390 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2047                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4231          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.349                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/28/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Pelham Rd wb on-ramp                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3494           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              460            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     656            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3494        460         656       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                971         128         182       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4232        557         794       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2622   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4789          6900            No                    
      FO                                                                       
     v  or v               1610 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2622                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4789          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.280                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/28/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Rd off-ramp                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5027           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1627           vph                 
Length of first accel/decel lane            1400           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     308            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5027        1627        308       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1396        452         86        v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6088        1970        373       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.517   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4100   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6088          6900            No                    
      Fi   F                                                                   
     v  = v - v            4118          6900            No                    
      FO   F   R                                                               
     v                     1970          2100            No                    
      R                                                                        
     v  or v               1988 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4100                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4100          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   26.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.475                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.5    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/28/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Rd wb on-ramp                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              308            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1334           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2760           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3400        308         1334      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                944         86          371       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4118        373         1616      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.593   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2442   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4491          6900            No                    
      FO                                                                       
     v  or v               1676 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2442                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4491          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.353                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/28/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Rd wb on-ramp                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              308            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1627           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3400        308         1627      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                944         86          452       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4118        373         1970      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    371.87  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.593   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2442   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4491          6900            No                    
      FO                                                                       
     v  or v               1676 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2442                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4491          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.353                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/28/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Rd eb on-ramp                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3708           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1334           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     308            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3708        1334        308       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1030        371         86        v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4491        1616        373       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2782   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6107          6900            No                    
      FO                                                                       
     v  or v               1709 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2782                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6107          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.503                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/28/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Pelham Road off-ramp                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5946           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1882           vph                 
Length of first accel/decel lane            625            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     878            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1325           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5946        1882        878       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1652        523         244       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7201        2279        1063      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.475   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4618   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7201          6900            Yes                   
      Fi   F                                                                   
     v  = v - v            4922          6900            No                    
      FO   F   R                                                               
     v                     2279          2000            Yes                   
      R                                                                        
     v  or v               2583 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4618                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4618          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.633                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.1    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/28/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Pelham Rd eb on-ramp                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4064           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              878            vph                 
Length of first accel/decel lane            650            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     701            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4064        878         701       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1129        244         195       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4922        1063        849       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.596   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2932   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5985          6900            No                    
      FO                                                                       
     v  or v               1990 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2932                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5985          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.494                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/28/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Pelham Rd eb on-ramp                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4064           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              878            vph                 
Length of first accel/decel lane            650            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1882           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1300           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4064        878         1882      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1129        244         523       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4922        1063        2279      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    735.99  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.596   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2932   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5985          6900            No                    
      FO                                                                       
     v  or v               1990 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2932                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5985          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.494                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/28/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Pelham Rd wb on-ramp                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4942           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              701            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     878            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4942        701         878       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1373        195         244       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5985        849         1063      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3708   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6834          6900            No                    
      FO                                                                       
     v  or v               2277 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3708                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6834          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.558                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/28/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Rd off-ramp                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4662           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              662            vph                 
Length of first accel/decel lane            1400           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     552            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4662        662         552       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1295        184         153       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5646        802         669       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.582   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3621   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5646          6900            No                    
      Fi   F                                                                   
     v  = v - v            4844          6900            No                    
      FO   F   R                                                               
     v                     802           2100            No                    
      R                                                                        
     v  or v               2025 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3621                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3621          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.370                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.1    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/28/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Rd wb on-ramp                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4000           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              552            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1057           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2760           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4000        552         1057      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1111        153         294       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4844        669         1280      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.593   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2872   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5513          6900            No                    
      FO                                                                       
     v  or v               1972 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2872                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5513          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.423                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/28/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Rd wb on-ramp                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4000           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              552            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     662            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4000        552         662       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1111        153         184       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4844        669         802       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    590.58  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.593   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2872   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5513          6900            No                    
      FO                                                                       
     v  or v               1972 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2872                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5513          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.423                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/28/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Rd eb on-ramp                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4552           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1057           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     552            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4552        1057        552       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1264        294         153       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5513        1280        669       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3415   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6793          6900            No                    
      FO                                                                       
     v  or v               2098 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3415                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6793          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.613                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/19/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Butler Rd off-ramp                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3299           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              289            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     831            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2960           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3299        289         831       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                916         80          231       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3995        350         1006      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3995   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                3995          4600            No                    
      Fi   F                                                                   
     v  = v - v            3645          4600            No                    
      FO   F   R                                                               
     v                     350           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3995                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3995          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   25.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.329                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.1    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/19/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Butler Rd on-ramp                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3010           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              831            vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     289            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2960           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3010        831         289       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                836         231         80        v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3645        1006        350       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  3645   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4651          4600            Yes                   
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3645                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4651          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.630                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 48.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/19/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Butler Rd off-ramp                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2187           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              721            vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     219            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2570           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2187        721         219       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                608         200         61        v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2649        873         265       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2649   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2649          4600            No                    
      Fi   F                                                                   
     v  = v - v            1776          4600            No                    
      FO   F   R                                                               
     v                     873           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2649                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2649          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.377                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.2    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/19/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Butler Rd on-ramp                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           1466           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              219            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     721            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2570           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1466        219         721       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                407         61          200       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1775        265         873       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1775   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2040          4600            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1775                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2040          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   11.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.216                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/19/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Butler Rd off-ramp                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3709           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              236            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     921            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2960           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3709        236         921       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1030        66          256       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4492        286         1115      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4492   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4492          4600            No                    
      Fi   F                                                                   
     v  = v - v            4206          4600            No                    
      FO   F   R                                                               
     v                     286           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4492                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4492          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   29.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.324                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.2    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/19/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Butler Rd on-ramp                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3473           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              921            vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     236            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2960           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3473        921         236       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                965         256         66        v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4206        1115        286       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  4206   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5321          4600            Yes                   
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4206                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5321          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   39.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.020                        
                                              S                                
Space mean speed in ramp influence area,     S  = 41.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 41.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/19/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Butler Rd off-ramp                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4443           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              747            vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     416            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2570           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4443        747         416       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1234        208         116       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5381        905         504       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5381   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5381          4600            Yes                   
      Fi   F                                                                   
     v  = v - v            4476          4600            No                    
      FO   F   R                                                               
     v                     905           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5381                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5381          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   41.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.379                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.2    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/19/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Butler Rd on-ramp                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3696           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              416            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     747            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2570           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3696        416         747       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1027        116         208       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4476        504         905       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  4476   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4980          4600            Yes                   
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4476                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4980          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.753                        
                                              S                                
Space mean speed in ramp influence area,     S  = 46.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 46.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Woodruff Rd off-ramp                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3841           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              695            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1083           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3841        695         1083      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1067        193         301       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4652        842         1312      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4652   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4652          4600            Yes                   
      Fi   F                                                                   
     v  = v - v            3810          4600            No                    
      FO   F   R                                                               
     v                     842           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4652                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4652          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   30.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.374                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.3    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Woodruff Rd on-ramp                                    
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3146           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1083           vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     966            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1240           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3146        1083        966       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                874         301         268       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3810        1312        1170      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  3810   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5122          4600            Yes                   
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3810                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5122          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   37.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.876                        
                                              S                                
Space mean speed in ramp influence area,     S  = 44.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 44.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Woodruff Rd on-ramp                                    
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3146           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1083           vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     695            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2860           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3146        1083        695       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                874         301         193       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3810        1312        842       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  3810   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5122          4600            Yes                   
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3810                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5122          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   37.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.876                        
                                              S                                
Space mean speed in ramp influence area,     S  = 44.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 44.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Woodruff Rd off-ramp                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3184           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1187           vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     190            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   3400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3184        1187        190       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                884         330         53        v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3856        1438        230       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.597   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2883   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                3856          6900            No                    
      Fi   F                                                                   
     v  = v - v            2418          6900            No                    
      FO   F   R                                                               
     v                     1438          2100            No                    
      R                                                                        
     v  or v               973  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2883                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2883          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.0+   pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.427                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.2    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Woodruff Rd on-ramp                                    
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3184           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1187           vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     465            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   910            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3184        1187        465       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                884         330         129       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3856        1438        563       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    11170.63 Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.940   Using Equation  6                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3712   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                3856          6900            No                    
      Fi   F                                                                   
     v  = v - v            2418          6900            No                    
      FO   F   R                                                               
     v                     1438          2100            No                    
      R                                                                        
     v  or v               144  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3712                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3712          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   27.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.427                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.7    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Woodruff Rd on-ramp                                    
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           1997           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              190            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1187           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   3000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1997        190         1187      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                555         53          330       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2419        230         1438      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2419   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2649          4600            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2419                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2649          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.241                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Woodruff Rd off-ramp                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4394           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              706            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1002           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4394        706         1002      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1221        196         278       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5322        855         1214      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5322   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5322          4600            Yes                   
      Fi   F                                                                   
     v  = v - v            4467          4600            No                    
      FO   F   R                                                               
     v                     855           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5322                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5322          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.375                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.3    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Woodruff Rd on-ramp                                    
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3688           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1002           vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1049           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1240           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3688        1002        1049      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1024        278         291       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4467        1214        1270      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  4467   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5681          4600            Yes                   
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4467                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5681          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   42.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.366                        
                                              S                                
Space mean speed in ramp influence area,     S  = 35.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 35.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Woodruff Rd on-ramp                                    
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3688           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1002           vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     706            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2860           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3688        1002        706       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1024        278         196       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4467        1214        855       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  4467   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5681          4600            Yes                   
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4467                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5681          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   42.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.366                        
                                              S                                
Space mean speed in ramp influence area,     S  = 35.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 35.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Woodruff Rd off-ramp                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4808           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              920            vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     555            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   3400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4808        920         555       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1336        256         154       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5823        1114        672       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.563   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3766   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5823          6900            No                    
      Fi   F                                                                   
     v  = v - v            4709          6900            No                    
      FO   F   R                                                               
     v                     1114          2100            No                    
      R                                                                        
     v  or v               2057 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3766                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3766          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   27.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.398                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.7    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Woodruff Rd on-ramp                                    
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4808           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              920            vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     879            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   910            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4808        920         879       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1336        256         244       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5823        1114        1065      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    8855.44 (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  6                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5823   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5823          6900            No                    
      Fi   F                                                                   
     v  = v - v            4709          6900            No                    
      FO   F   R                                                               
     v                     1114          2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5823                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5823          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   45.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.398                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.8    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Woodruff Rd on-ramp                                    
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3888           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              555            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     920            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   3000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3888        555         920       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1080        154         256       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4709        672         1114      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  4709   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5381          4600            Yes                   
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4709                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5381          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   37.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.033                        
                                              S                                
Space mean speed in ramp influence area,     S  = 41.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 41.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85 nb off-ramp                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4229           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     40.0           mph                 
Volume on ramp                              966            vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     853            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4229        966         853       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1175        268         237       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5122        1170        1033      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    1865.29 (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.580   Using Equation  7                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3461   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5122          6900            No                    
      Fi   F                                                                   
     v  = v - v            3952          6900            No                    
      FO   F   R                                                               
     v                     1170          2100            No                    
      R                                                                        
     v  or v               1661 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3461                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3461          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   25.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.468                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.9    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85 nb off-ramp                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4229           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     40.0           mph                 
Volume on ramp                              966            vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1083           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4229        966         1083      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1175        268         301       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5122        1170        1312      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    13134.97 Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  6                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5122   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5122          6900            No                    
      Fi   F                                                                   
     v  = v - v            3952          6900            No                    
      FO   F   R                                                               
     v                     1170          2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5122                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5122          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   39.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.468                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.6    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85 sb off-ramp                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3263           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              853            vph                 
Length of first accel/decel lane            940            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1654           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3263        853         1654      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                906         237         459       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3952        1033        2003      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3952   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                3952          4600            No                    
      Fi   F                                                                   
     v  = v - v            2919          4600            No                    
      FO   F   R                                                               
     v                     1033          1900            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3952                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3952          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   29.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.651                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 48.3    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85 sb off-ramp                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3263           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              853            vph                 
Length of first accel/decel lane            940            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     966            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3263        853         966       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                906         237         268       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3952        1033        1170      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3952   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                3952          4600            No                    
      Fi   F                                                                   
     v  = v - v            2919          4600            No                    
      FO   F   R                                                               
     v                     1033          1900            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3952                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3952          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   29.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.651                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 48.3    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85 on-ramp                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2410           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-flow speed on ramp                     55.0           mph                 
Volume on ramp                              1654           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1350           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   3100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2410        1654        1350      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                669         459         375       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2919        2003        1635      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2919   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4922          4600            Yes                   
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2919                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4922          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.361                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85 on-ramp                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2410           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-flow speed on ramp                     55.0           mph                 
Volume on ramp                              1654           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     853            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2410        1654        853       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                669         459         237       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2919        2003        1033      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2919   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4922          4600            Yes                   
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2919                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4922          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.361                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I85 off-ramp                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3028           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     55.0           mph                 
Volume on ramp                              1416           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1107           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3028        1416        1107      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                841         393         308       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3667        1715        1341      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2223   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                3667          9200            No                    
      Fi   F                                                                   
     v  = v - v            1952          9200            No                    
      FO   F   R                                                               
     v                     1715          4400            No                    
      R                                                                        
     v  or v               722  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2223                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2223          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   -17.1   pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.322                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.2    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-85 off-ramp                                          
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3028           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     55.0           mph                 
Volume on ramp                              1416           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     715            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3028        1416        715       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                841         393         199       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3667        1715        866       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2223   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                3667          9200            No                    
      Fi   F                                                                   
     v  = v - v            1952          9200            No                    
      FO   F   R                                                               
     v                     1715          4400            No                    
      R                                                                        
     v  or v               722  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2223                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2223          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   -17.1   pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.322                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.2    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-85 sb on-ramp                                        
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           1612           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              1107           vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     465            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1612        1107        465       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                448         308         129       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1952        1341        563       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1952   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3293          4600            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1952                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3293          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.360                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-85 sb on-ramp                                        
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           1612           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              1107           vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1416           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2300           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1612        1107        1416      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                448         308         393       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1952        1341        1715      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1952   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3293          4600            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1952                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3293          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.360                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-85                                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2719           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              465            vph                 
Length of first accel/decel lane            920            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1187           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   920            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2719        465         1187      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                755         129         330       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3293        563         1438      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  3293   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3856          4500            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3293                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3856          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.450                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-85 nb on-ramp                                        
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2719           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              465            vph                 
Length of first accel/decel lane            920            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1107           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2719        465         1107      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                755         129         308       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3293        563         1341      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  3293   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3856          4600            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3293                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3856          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.450                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85 nb off-ramp                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4690           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     40.0           mph                 
Volume on ramp                              1049           vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     787            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4690        1049        787       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1303        291         219       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5680        1270        953       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    1909.88 (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.562   Using Equation  7                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3750   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5680          6900            No                    
      Fi   F                                                                   
     v  = v - v            4410          6900            No                    
      FO   F   R                                                               
     v                     1270          2100            No                    
      R                                                                        
     v  or v               1930 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3750                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3750          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   27.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.477                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.6    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85 nb off-ramp                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4690           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     40.0           mph                 
Volume on ramp                              1049           vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1002           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4690        1049        1002      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1303        291         278       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5680        1270        1214      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    11548.71 Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  6                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5680   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5680          6900            No                    
      Fi   F                                                                   
     v  = v - v            4410          6900            No                    
      FO   F   R                                                               
     v                     1270          2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5680                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5680          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   44.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.477                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.4    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85 sb off-ramp                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3641           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              787            vph                 
Length of first accel/decel lane            940            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1629           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3641        787         1629      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1011        219         453       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4410        953         1973      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4410   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4410          4600            No                    
      Fi   F                                                                   
     v  = v - v            3457          4600            No                    
      FO   F   R                                                               
     v                     953           1900            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4410                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4410          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.644                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 48.4    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85 sb off-ramp                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3641           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              787            vph                 
Length of first accel/decel lane            940            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1049           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3641        787         1049      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1011        219         291       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4410        953         1270      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4410   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4410          4600            No                    
      Fi   F                                                                   
     v  = v - v            3457          4600            No                    
      FO   F   R                                                               
     v                     953           1900            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4410                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4410          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.644                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 48.4    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85 on-ramp                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2854           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-flow speed on ramp                     55.0           mph                 
Volume on ramp                              1629           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     759            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   3100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2854        1629        759       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                793         453         211       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3457        1973        919       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  3457   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5430          4600            Yes                   
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3457                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5430          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   18.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.716                        
                                              S                                
Space mean speed in ramp influence area,     S  = 47.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 47.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85 on-ramp                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2854           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-flow speed on ramp                     55.0           mph                 
Volume on ramp                              1629           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     787            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2854        1629        787       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                793         453         219       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3457        1973        953       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  3457   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5430          4600            Yes                   
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3457                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5430          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   18.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.716                        
                                              S                                
Space mean speed in ramp influence area,     S  = 47.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 47.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I85 off-ramp                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5705           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     55.0           mph                 
Volume on ramp                              2421           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     645            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5705        2421        645       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1585        673         179       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6909        2932        781       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3966   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6909          9200            No                    
      Fi   F                                                                   
     v  = v - v            3977          9200            No                    
      FO   F   R                                                               
     v                     2932          4400            No                    
      R                                                                        
     v  or v               1471 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3966                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3966          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   -2.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.432                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.7    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-85 off-ramp                                          
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5705           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     55.0           mph                 
Volume on ramp                              2421           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1522           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5705        2421        1522      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1585        673         423       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6909        2932        1843      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3966   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6909          9200            No                    
      Fi   F                                                                   
     v  = v - v            3977          9200            No                    
      FO   F   R                                                               
     v                     2932          4400            No                    
      R                                                                        
     v  or v               1471 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3966                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3966          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   -2.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.432                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.7    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-85 sb on-ramp                                        
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3284           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              645            vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     879            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3284        645         879       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                912         179         244       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3977        781         1065      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  3977   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4758          4600            Yes                   
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3977                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4758          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   35.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.709                        
                                              S                                
Space mean speed in ramp influence area,     S  = 47.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 47.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-85 sb on-ramp                                        
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3284           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              645            vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2421           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2300           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3284        645         2421      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                912         179         673       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3977        781         2932      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  3977   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4758          4600            Yes                   
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3977                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4758          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   35.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.709                        
                                              S                                
Space mean speed in ramp influence area,     S  = 47.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 47.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-85                                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           3929           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              879            vph                 
Length of first accel/decel lane            920            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     920            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   920            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3929        879         920       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1091        244         256       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4758        1065        1114      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  4758   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5823          4500            Yes                   
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4758                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5823          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   44.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.584                        
                                              S                                
Space mean speed in ramp influence area,     S  = 34.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 34.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-85 nb on-ramp                                        
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3929           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              879            vph                 
Length of first accel/decel lane            920            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     645            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3929        879         645       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1091        244         179       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4758        1065        781       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  4758   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5823          4600            Yes                   
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4758                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5823          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   44.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.584                        
                                              S                                
Space mean speed in ramp influence area,     S  = 31.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 31.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Roper Mtn Rd off-ramp                                  
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4064           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     55.0           mph                 
Volume on ramp                              1350           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     382            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4064        1350        382       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1129        375         106       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4922        1635        463       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2490   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4922          9200            No                    
      Fi   F                                                                   
     v  = v - v            3287          9200            No                    
      FO   F   R                                                               
     v                     1635          4400            No                    
      R                                                                        
     v  or v               1216 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2490                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2490          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   -14.8   pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.315                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.1    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Roper Mtn Rd off-ramp                                  
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4064           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     55.0           mph                 
Volume on ramp                              1350           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1654           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   3100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4064        1350        1654      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1129        375         459       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4922        1635        2003      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2490   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4922          9200            No                    
      Fi   F                                                                   
     v  = v - v            3287          9200            No                    
      FO   F   R                                                               
     v                     1635          4400            No                    
      R                                                                        
     v  or v               1216 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2490                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2490          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   -14.8   pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.315                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.1    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Roper Mtn Rd on-ramp                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2714           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     55.0           mph                 
Volume on ramp                              382            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1350           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1950           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2714        382         1350      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                754         106         375       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3287        463         1635      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    1943.10 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2036   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3750          6900            No                    
      FO                                                                       
     v  or v               1251 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2036                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3750          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.203                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Roper Mtn Rd off-ramp                                  
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2984           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     55.0           mph                 
Volume on ramp                              671            vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     715            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2984        671         715       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                829         186         199       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3614        813         866       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.632   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2584   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                3614          6900            No                    
      Fi   F                                                                   
     v  = v - v            2801          6900            No                    
      FO   F   R                                                               
     v                     813           2200            No                    
      R                                                                        
     v  or v               1030 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2584                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2584          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   16.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.241                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.2    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Roper Mtn Rd on-ramp                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2313           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     55.0           mph                 
Volume on ramp                              715            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1416           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1780           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2313        715         1416      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                643         199         393       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2801        866         1715      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    6349.50 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.802   Using Equation  3                            
                   FM                                                          
                  v  = v  (P  ) =  2246   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3667          6900            No                    
      FO                                                                       
     v  or v               555  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2246                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3667          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.244                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Roper Mtn Rd on-ramp                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2313           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     55.0           mph                 
Volume on ramp                              715            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     671            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2313        715         671       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                643         199         186       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2801        866         813       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    1925.34 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  1735   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3667          6900            No                    
      FO                                                                       
     v  or v               1066 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1735                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3667          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.209                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Roper Mtn Rd off-ramp                                  
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4483           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     55.0           mph                 
Volume on ramp                              759            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     699            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4483        759         699       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1245        211         194       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5429        919         847       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2092   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5429          9200            No                    
      Fi   F                                                                   
     v  = v - v            4510          9200            No                    
      FO   F   R                                                               
     v                     919           4400            No                    
      R                                                                        
     v  or v               1668 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            Yes                                   
      3     av34         12                                                    
If yes, v    = 2171                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2171          4400                  No                   
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   -17.6   pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.251                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.0    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Roper Mtn Rd off ramp                                  
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4483           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     55.0           mph                 
Volume on ramp                              759            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1629           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   3100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4483        759         1629      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1245        211         453       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5429        919         1973      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2092   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5429          9200            No                    
      Fi   F                                                                   
     v  = v - v            4510          9200            No                    
      FO   F   R                                                               
     v                     919           4400            No                    
      R                                                                        
     v  or v               1668 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            Yes                                   
      3     av34         12                                                    
If yes, v    = 2171                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2171          4400                  No                   
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   -17.6   pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.251                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.0    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Roper Mtn Rd on-ramp                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3724           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     55.0           mph                 
Volume on ramp                              699            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     759            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1950           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3724        699         759       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1034        194         211       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4510        847         919       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    2287.00 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.598   Using Equation  2                            
                   FM                                                          
                  v  = v  (P  ) =  2698   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5357          6900            No                    
      FO                                                                       
     v  or v               1812 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2698                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5357          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.291                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Roper Mtn Rd off-ramp                                  
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4836           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     55.0           mph                 
Volume on ramp                              653            vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1522           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4836        653         1522      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1343        181         423       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5857        791         1843      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.577   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3715   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5857          6900            No                    
      Fi   F                                                                   
     v  = v - v            5066          6900            No                    
      FO   F   R                                                               
     v                     791           2200            No                    
      R                                                                        
     v  or v               2142 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3715                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3715          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   26.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.239                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.6    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Roper Mtn Rd on-ramp                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4183           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     55.0           mph                 
Volume on ramp                              1522           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2421           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1780           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4183        1522        2421      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1162        423         673       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5066        1843        2932      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    10855.24 Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.982   Using Equation  3                            
                   FM                                                          
                  v  = v  (P  ) =  4973   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6909          6900            Yes                   
      FO                                                                       
     v  or v               93   pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4973                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6909          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   48.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 3.714                        
                                              S                                
Space mean speed in ramp influence area,     S  = -6.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  =         mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         3/29/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Roper Mtn Rd on-ramp                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2010                                                   
Description:  I-85/I-385 Existing                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4183           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     55.0           mph                 
Volume on ramp                              1522           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     653            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4183        1522        653       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1162        423         181       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5066        1843        791       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    2619.13 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.594   Using Equation  2                            
                   FM                                                          
                  v  = v  (P  ) =  3010   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6909          6900            Yes                   
      FO                                                                       
     v  or v               2056 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3010                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6909          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   33.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.656                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.9    mph                  
_______________________________________________________________________________
                                                                               



CAPACITY ANALYSIS (HCS) 
EXISTING CONDITIONS – WEAVE AREAS 



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-85NB                                           
Weaving Location:             US-276                                           
Analysis Year:                2010                                             
Description:                  I-85/I-385 Existing                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  420         ft                     
Freeway free-flow speed, FFS                60          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2300        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              3301    214     577     0    veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                917     59      160     0               
Trucks and buses                       18      15      15      15        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.930   0.930   0.930           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           3998    256     689     0     pc/h      
                                                                               
Volume ratio, VR                               0.191                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  68          lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              281         lc/h                    
Total lane changes, LCALL                  349         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.195                               



Average weaving speed, SW                  52.6        mi/h                    
Average non-weaving speed, SNW             54.1        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   53.8        mi/h                    
Weaving segment density, D                 23.0        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.620                               
Weaving segment flow rate, v               4943        pc/h                    
Weaving segment capacity, cW               7310        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4446        420         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2300        1992         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.620        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-85SB                                           
Weaving Location:             US-276                                           
Analysis Year:                2010                                             
Description:                  I-85/I-385 Existing                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  420         ft                     
Freeway free-flow speed, FFS                60          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2300        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              3210    681     1046    0    veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                892     189     291     0               
Trucks and buses                       18      15      15      15        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.930   0.930   0.930           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           3888    813     1249    0     pc/h      
                                                                               
Volume ratio, VR                               0.347                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  68          lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              258         lc/h                    
Total lane changes, LCALL                  326         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.185                               



Average weaving speed, SW                  53.0        mi/h                    
Average non-weaving speed, SNW             52.9        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   52.9        mi/h                    
Weaving segment density, D                 28.1        pc/mi/ln                
Level of service, LOS                      D                                   
Weaving segment v/c ratio                  0.859                               
Weaving segment flow rate, v               5950        pc/h                    
Weaving segment capacity, cW               6354        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6089        420         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2300        1866         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.859        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-85NB C-D                                       
Weaving Location:             b/t Woodruff & I-385                             
Analysis Year:                2010                                             
Description:                  I-85/I-385 Existing                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  840         ft                     
Freeway free-flow speed, FFS                45          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              510     413     465     52   veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                142     115     129     14              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           618     500     563     63    pc/h      
                                                                               
Volume ratio, VR                               0.610                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  82          lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              18          lc/h                    
Total lane changes, LCALL                  100         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.042                               



Average weaving speed, SW                  43.8        mi/h                    
Average non-weaving speed, SNW             42.2        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   43.2        mi/h                    
Weaving segment density, D                 13.5        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.443                               
Weaving segment flow rate, v               1744        pc/h                    
Weaving segment capacity, cW               3612        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            9134        840         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1615         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.443        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-85SB C-D                                       
Weaving Location:             I-385                                            
Analysis Year:                2010                                             
Description:                  I-85/I-385 Existing                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  483         ft                     
Freeway free-flow speed, FFS                45          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              452     853     1107    0    veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                126     237     308     0               
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           547     1033    1341    0     pc/h      
                                                                               
Volume ratio, VR                               0.813                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.049                               
Weaving segment flow rate, v               2921        pc/h                    
Weaving segment capacity, cW               2554        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            11705       483         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1392         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.049        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-85SB C-D                                       
Weaving Location:             b/t I-385 & Woodruff                             
Analysis Year:                2010                                             
Description:                  I-85/I-385 Existing                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  556         ft                     
Freeway free-flow speed, FFS                45          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              832     473     537     21   veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                231     131     149     6               
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1008    573     650     25    pc/h      
                                                                               
Volume ratio, VR                               0.542                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  25          lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              129         lc/h                    
Total lane changes, LCALL                  154         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.082                               



Average weaving speed, SW                  42.7        mi/h                    
Average non-weaving speed, SNW             39.6        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   41.2        mi/h                    
Weaving segment density, D                 27.4        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.681                               
Weaving segment flow rate, v               2256        pc/h                    
Weaving segment capacity, cW               3039        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            8323        556         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1656         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.681        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               3/17/2011                                        
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-385NB                                          
Weaving Location:             Woodruff to I-85                                 
Analysis Year:                2010                                             
Description:                  I-85/I-385 Existing                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1240        ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              2397    749     866     217  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                666     208     241     60              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2903    907     1049    263   pc/h      
                                                                               
Volume ratio, VR                               0.382                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  108         lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              746         lc/h                    
Total lane changes, LCALL                  854         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.168                               



Average weaving speed, SW                  49.2        mi/h                    
Average non-weaving speed, SNW             46.8        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   47.7        mi/h                    
Weaving segment density, D                 35.8        pc/mi/ln                
Level of service, LOS                      E                                   
Weaving segment v/c ratio                  0.923                               
Weaving segment flow rate, v               5122        pc/h                    
Weaving segment capacity, cW               5089        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6479        1240        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1849         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.923        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-385SB                                          
Weaving Location:             I-85 & Woodruff                                  
Analysis Year:                2010                                             
Description:                  I-85/I-385 Existing                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  909         ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1572    425     1147    40   veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                437     118     319     11              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1904    515     1389    48    pc/h      
                                                                               
Volume ratio, VR                               0.494                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  87          lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              317         lc/h                    
Total lane changes, LCALL                  404         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.119                               



Average weaving speed, SW                  50.7        mi/h                    
Average non-weaving speed, SNW             48.8        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   49.8        mi/h                    
Weaving segment density, D                 25.8        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.793                               
Weaving segment flow rate, v               3856        pc/h                    
Weaving segment capacity, cW               4459        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7754        909         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1726         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.793        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-85NB                                           
Weaving Location:             US-276                                           
Analysis Year:                2010                                             
Description:                  I-85/I-385 Existing                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  420         ft                     
Freeway free-flow speed, FFS                60          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2300        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              2765    355     407     0    veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                768     99      113     0               
Trucks and buses                       18      15      15      15        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.930   0.930   0.930           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           3349    424     486     0     pc/h      
                                                                               
Volume ratio, VR                               0.214                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  68          lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              147         lc/h                    
Total lane changes, LCALL                  215         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.133                               



Average weaving speed, SW                  54.7        mi/h                    
Average non-weaving speed, SNW             54.9        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   54.9        mi/h                    
Weaving segment density, D                 19.4        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.539                               
Weaving segment flow rate, v               4259        pc/h                    
Weaving segment capacity, cW               7244        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4676        420         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2300        1974         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.539        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-85SB                                           
Weaving Location:             US-276                                           
Analysis Year:                2010                                             
Description:                  I-85/I-385 Existing                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  420         ft                     
Freeway free-flow speed, FFS                60          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2300        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              4830    438     624     0    veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                1342    122     173     0               
Trucks and buses                       18      15      15      15        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.930   0.930   0.930           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           5850    523     745     0     pc/h      
                                                                               
Volume ratio, VR                               0.178                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  68          lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              662         lc/h                    
Total lane changes, LCALL                  730         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.350                               



Average weaving speed, SW                  48.3        mi/h                    
Average non-weaving speed, SNW             51.5        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   50.9        mi/h                    
Weaving segment density, D                 35.0        pc/mi/ln                
Level of service, LOS                      D                                   
Weaving segment v/c ratio                  0.889                               
Weaving segment flow rate, v               7118        pc/h                    
Weaving segment capacity, cW               7347        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4314        420         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2300        2002         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.889        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-85NB C-D                                       
Weaving Location:             b/t Woodruff & I-385                             
Analysis Year:                2010                                             
Description:                  I-85/I-385 Existing                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  840         ft                     
Freeway free-flow speed, FFS                45          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              955     531     555     348  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                265     148     154     97              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1157    643     672     421   pc/h      
                                                                               
Volume ratio, VR                               0.455                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  82          lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              203         lc/h                    
Total lane changes, LCALL                  285         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.096                               



Average weaving speed, SW                  42.4        mi/h                    
Average non-weaving speed, SNW             40.4        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   41.3        mi/h                    
Weaving segment density, D                 23.4        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.549                               
Weaving segment flow rate, v               2893        pc/h                    
Weaving segment capacity, cW               4833        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7300        840         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1756         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.549        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-85SB C-D                                       
Weaving Location:             I-385                                            
Analysis Year:                2010                                             
Description:                  I-85/I-385 Existing                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  483         ft                     
Freeway free-flow speed, FFS                45          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              213     645     787     0    veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                59      179     219     0               
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           258     781     953     0     pc/h      
                                                                               
Volume ratio, VR                               0.870                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  21          lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              0           lc/h                    
Total lane changes, LCALL                  21          lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.019                               



Average weaving speed, SW                  44.4        mi/h                    
Average non-weaving speed, SNW             40.2        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   43.8        mi/h                    
Weaving segment density, D                 22.7        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.747                               
Weaving segment flow rate, v               1992        pc/h                    
Weaving segment capacity, cW               2446        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            12468       483         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1333         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.747        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-85SB C-D                                       
Weaving Location:             b/t I-385 & Woodruff                             
Analysis Year:                2010                                             
Description:                  I-85/I-385 Existing                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  556         ft                     
Freeway free-flow speed, FFS                45          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              679     321     685     135  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                189     89      190     38              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           822     389     830     164   pc/h      
                                                                               
Volume ratio, VR                               0.553                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  25          lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              119         lc/h                    
Total lane changes, LCALL                  144         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.078                               



Average weaving speed, SW                  42.8        mi/h                    
Average non-weaving speed, SNW             39.7        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   41.4        mi/h                    
Weaving segment density, D                 26.6        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.670                               
Weaving segment flow rate, v               2205        pc/h                    
Weaving segment capacity, cW               3020        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            8451        556         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1646         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.670        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-385NB                                          
Weaving Location:             b/t Woodruff & I-85                              
Analysis Year:                2010                                             
Description:                  I-85/I-385 Existing                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1240        ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              2820    821     868     181  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                783     228     241     50              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           3415    994     1051    219   pc/h      
                                                                               
Volume ratio, VR                               0.360                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.013                               
Weaving segment flow rate, v               5679        pc/h                    
Weaving segment capacity, cW               5141        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6237        1240        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1868         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.013        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-385SB                                          
Weaving Location:             b/t I-85 & Woodruff                              
Analysis Year:                2010                                             
Description:                  I-85/I-385 Existing                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  909         ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              3277    611     652     268  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                910     170     181     74              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           3969    740     790     325   pc/h      
                                                                               
Volume ratio, VR                               0.263                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.009                               
Weaving segment flow rate, v               5824        pc/h                    
Weaving segment capacity, cW               5293        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5187        909         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1923         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.009        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
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2015 NO‐BUILD CONDITIONS – FREEWAY SEGMENTS 



2015_AM_NML1_Begin - US276EB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                BEGIN TO US 276 EB                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4590           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1275           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1853           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1853           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              58.8           mi/h                
Number of lanes, N                          3                                  
Density, D                                  31.5           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_NML2_US276EB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                AT 276 EB                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4314           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1198           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1742           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1742           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              59.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  29.2           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_NML3_US276EB - US276WB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                US276 EB to US276 WB                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4551           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1264           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1837           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1837           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              59.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  31.1           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_NML4_US276WB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                at 276 WB                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3924           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1090           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1584           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1584           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  26.4           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_NML5_US276WB - Woodruff.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                US 276 to Woodruff Rd                                  
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4471           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1242           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1805           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1805           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              59.2           mi/h                
Number of lanes, N                          3                                  
Density, D                                  30.5           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_NML6_I-85NB C-D off - I-85NB C-D on.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                I-85NB CD off to I-85NB CD on                          
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2665           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     740            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1076           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1076           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  17.9           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_NML7_I-85NB C-D on - I-385 onramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                FROM NB C-D ROAD TO I385RAMP                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3054           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     848            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1233           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1233           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  20.5           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_NML8_I-385 onramp - PelhamEB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                I385 to Pelham Rd                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5209           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1447           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2103           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2103           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              55.4           mi/h                
Number of lanes, N                          3                                  
Density, D                                  38.0           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_NML9_PelhamEB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3351           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     931            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1353           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1353           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  22.5           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_NML10_PelhamEB - PelhamWB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Pelham Rd to Pelham Rd                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4102           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1139           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1656           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1656           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              59.9           mi/h                
Number of lanes, N                          3                                  
Density, D                                  27.6           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_NML11_Pelham - End.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Pelham Rd to End                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4641           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1289           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1874           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1874           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              58.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  32.0           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_NML1_Begin - US276EB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                BEGIN TO US 276 EB                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4760           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1322           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1922           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1922           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              58.1           mi/h                
Number of lanes, N                          3                                  
Density, D                                  33.1           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_NML2_US276EB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                AT 276 EB                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3482           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     967            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1406           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1406           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  23.4           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_NML3_US276EB - US276WB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                US276 EB to US276 WB                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3931           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1092           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1587           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1587           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  26.5           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_NML4_US276WB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                at 276 WB                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3546           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     985            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1432           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1432           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  23.9           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_NML5_US276WB - Woodruff.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                276 to Woodruff Rd                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4188           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1163           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1691           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1691           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              59.8           mi/h                
Number of lanes, N                          3                                  
Density, D                                  28.3           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_NML6_I-85NB C-D off - I-85NB C-D on.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                I-85NB CD off to I-85NB CD on                          
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2375           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     660            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               959            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               959            pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  16.0           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_NML7_I-85NB C-D on - I-385 onramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                FROM NB C-D ROAD TO I-385 RAMP                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3706           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1029           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1496           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1496           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  24.9           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_NML8_I-385 onramp - PelhamEB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                I385 to Pelham Rd                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6703           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1862           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2706           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2706           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              37.8           mi/h                
Number of lanes, N                          3                                  
Density, D                                  71.6           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_NML9_PelhamEB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4643           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1290           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1874           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1874           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              58.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  32.0           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_NML10_PelhamEB - PelhamWB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Pelham Rd to Pelham Rd                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5622           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1562           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2270           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2270           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              51.8           mi/h                
Number of lanes, N                          3                                  
Density, D                                  43.8           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_NML11_Pelham - End.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Pelham Rd to End                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6408           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1780           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2587           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2587           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              42.3           mi/h                
Number of lanes, N                          3                                  
Density, D                                  61.1           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_SML1_US276EB - Begin.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                US 276 EB TO END                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5185           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1440           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2093           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2093           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              55.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  37.7           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.

Page 1



2015_AM_SML2_US276EB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                276 EB                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4723           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1312           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1907           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1907           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              58.3           mi/h                
Number of lanes, N                          3                                  
Density, D                                  32.7           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_SML3_US276WB - US276EB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                276 EB to 276 WB                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5481           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1523           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2213           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2213           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              53.2           mi/h                
Number of lanes, N                          3                                  
Density, D                                  41.6           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_SML4_US276WB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                276 WB                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4346           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1207           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1754           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1754           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              59.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  29.4           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_SML5_Woodruff - US276WB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                Woodruff Rd to US 276                                  
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4824           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1340           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1947           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1947           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              57.8           mi/h                
Number of lanes, N                          3                                  
Density, D                                  33.7           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_SML6_I-85SB C-D on - Woodruff.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB CD on to Woodruff                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4278           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1188           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1727           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1727           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              59.7           mi/h                
Number of lanes, N                          3                                  
Density, D                                  28.9           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_SML7_I-85SB C-D off - I-85SB C-D on.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB CD off to I-85SB CD on                          
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2772           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     770            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1119           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1119           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  18.6           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_SML8_PelhamEB - I-85SB C-D off.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                Pelham Rd to I-385                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5805           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1613           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2344           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2344           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              49.9           mi/h                
Number of lanes, N                          3                                  
Density, D                                  46.9           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_SML9_PelhamWB - PelhamEB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4348           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1208           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1755           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1755           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              59.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  29.5           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_SML10_Pelham - PelhamLoop.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                Pelham Rd to Pelham Rd                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4013           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1115           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1620           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1620           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  27.0           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.

Page 1



2015_AM_SML11_End - Pelham.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                End to Pelham Rd                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5871           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1631           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2370           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2370           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              49.2           mi/h                
Number of lanes, N                          3                                  
Density, D                                  48.1           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.

Page 1



2015_PM_SML1_US276 - Begin.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                US 276 TO BEGIN                                        
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6624           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1840           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2674           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2674           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              39.1           mi/h                
Number of lanes, N                          3                                  
Density, D                                  68.5           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_SML2_US276EB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                276 EB                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6000           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1667           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2422           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2422           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              47.7           mi/h                
Number of lanes, N                          3                                  
Density, D                                  50.7           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.

Page 1



2015_PM_SML3_US276WB - US276EB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                276 EB to 276 WB                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6493           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1804           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2621           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2621           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              41.1           mi/h                
Number of lanes, N                          3                                  
Density, D                                  63.8           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_SML4_US276WB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                276 WB                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5816           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1616           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2348           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2348           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              49.8           mi/h                
Number of lanes, N                          3                                  
Density, D                                  47.1           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_SML5_Woodruff - US276WB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                Woodruff to US276WB                                    
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6247           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1735           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2522           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2522           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              44.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  56.6           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_SML6_I-85SB C-D on - Woodruff.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB C-D on to Woodruff                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5322           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1478           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2149           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2149           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              54.5           mi/h                
Number of lanes, N                          3                                  
Density, D                                  39.4           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_SML7_I-85SB C-D off - I-85SB C-D on.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB CD off to I-85SB CD on                          
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3832           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1064           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1547           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1547           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  25.8           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_SML8_PelhamEB - I-85SB C-D off.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                Pelham Rd to I-385                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6307           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1752           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2546           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2546           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              43.7           mi/h                
Number of lanes, N                          3                                  
Density, D                                  58.2           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_SML9_PelhamWB - PelhamEB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5158           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1433           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2082           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2082           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              55.8           mi/h                
Number of lanes, N                          3                                  
Density, D                                  37.3           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_SML10_Pelham - PelhamLoop.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                Pelham Rd to Pelham Rd                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4558           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1266           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1840           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1840           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              59.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  31.2           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_SML11_End - Pelham.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/30/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                End to Pelham Rd                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5315           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1476           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2146           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2146           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              54.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  39.3           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_NML1_Begin - Butler Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         6/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Begin to Butler Rd                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3839           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1066           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1550           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1550           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  28.2           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_NML2_Butler Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         6/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Butler Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3517           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     977            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1420           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1420           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  25.8           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_NML3_Butler - Woodruff.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Butler Rd to Woodruff Rd                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4442           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1234           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1793           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1793           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  32.6           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_NML4_Woodruff Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Woodruff Rd                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3665           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1018           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1480           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1480           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  26.9           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_NML5_Woodruff - I-85NB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Woodruff to I-85 nb off-ramp                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4884           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1357           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1972           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1972           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              54.3           mi/h                
Number of lanes, N                          3                                  
Density, D                                  36.3           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_NML6_I-85NB ramp - I-85SB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                I-85NB ramp to I-85SB ramp                             
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3745           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1040           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1512           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1512           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  27.5           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_NML7_I-85SB ramp - I-385NB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                I-85SB ramp to I-385NB ramp                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2826           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     785            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1141           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1141           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  20.7           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_NML8_I-385NB ramp - Roper Mtn.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                I-85 to Roper Mtn Rd                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4764           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1323           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1442           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1442           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  26.2           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_NML9_Roper Mountain Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Roper Mtn                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3171           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     881            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1280           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1280           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  23.3           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_NML10_Roper Mtn - End.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Roper Mtn Rd to End                                    
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3622           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1006           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1462           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1462           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  26.6           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_NML1_Begin - Butler Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         6/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Begin to Butler Rd                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4295           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1193           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1734           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1734           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  31.5           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_NML2_Butler Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         6/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Butler Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4033           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1120           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1628           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1628           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  29.6           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_NML3_Butler - Woodruff.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Butler Rd to Woodruff Rd                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5057           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1405           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2042           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2042           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              53.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  38.1           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_NML4_Woodruff Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Woodruff Rd                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4268           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1186           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1723           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1723           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  31.3           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_NML5_Woodruff - I-85NB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Woodruff Rd to I-85 nb off                             
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5399           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1500           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2180           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2180           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              51.4           mi/h                
Number of lanes, N                          3                                  
Density, D                                  42.4           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_NML6_I-85NB ramp - I-85SB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                I-85 nb off to I-85 sb off                             
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4185           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1163           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1690           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1690           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  30.7           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_NML7_I-85SB ramp - I-385NB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                I-85 sb off to I-385 on                                
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3355           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     932            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1354           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1354           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  24.6           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_NML8_I-385NB ramp - Roper Mtn.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                I-85 to Roper Mtn Rd                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5250           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1458           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1590           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1590           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  28.9           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_NML9_Roper Mountain Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4354           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1209           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1758           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1758           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  32.0           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_NML10_Roper Mtn - End.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Roper Mtn Rd to End                                    
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5179           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1439           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2091           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2091           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              52.9           mi/h                
Number of lanes, N                          3                                  
Density, D                                  39.5           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_SML1_Butler Rd - Begin.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         6/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                Butler Rd to Begin                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2058           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     572            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               831            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               831            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  15.1           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_SML2_Butler Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         6/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                Butler Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1814           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     504            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               732            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               732            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  13.3           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_SML3_Woodruff - Butler.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                Woodruff Rd to Butler Rd                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2616           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     727            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1056           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1056           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  19.2           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_SML4_Woodruff Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                Woodruff Rd                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2403           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     668            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               970            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               970            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  17.6           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_SML5_I-85NB ramp - Woodruff.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                I-85 nb on to Woodruff Rd                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3730           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1036           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1506           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1506           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  27.4           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_SML6_I-85SB ramp - I-85NB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                I-85SB ramp to I-85NB ramp                             
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3195           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     888            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1290           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1290           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  23.5           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_SML7_I-385SB ramp - I-85SB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                I-385 off to I85 sb on                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1896           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     527            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               765            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               765            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  13.9           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_SML8_Roper Mtn - I-385SB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                Roper Mtn Rd to I-85                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3548           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     986            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1074           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1074           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  19.5           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_SML9_Roper Mountain Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2704           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     751            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1092           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1092           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  19.9           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_AM_SML10_End - Roper Mtn.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                End to Roper Mtn Rd                                    
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3496           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     971            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1411           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1411           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  25.7           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_SML1_Butler Rd - Begin.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         6/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                Butler Rd to Begin                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4766           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1324           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1924           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1924           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              54.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  35.2           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_SML2_Butler Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         6/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                Butler Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4303           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1195           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1737           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1737           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  31.6           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_SML3_Woodruff - Butler.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                Woodruff Rd to Butler Rd                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5134           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1426           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2073           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2073           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              53.2           mi/h                
Number of lanes, N                          3                                  
Density, D                                  39.0           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_SML4_Woodruff Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                Woodruff Rd                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4513           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1254           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1822           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1822           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  33.1           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.

Page 1



2015_PM_SML5_I-85NB ramp - Woodruff.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                I-85 nb on to Woodruff Rd                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5632           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1564           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2274           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2274           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              49.5           mi/h                
Number of lanes, N                          3                                  
Density, D                                  46.0           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_SML6_I-85SB ramp - I-85NB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                I-85SB ramp to I-85NB ramp                             
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4614           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1282           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1863           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1863           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              54.9           mi/h                
Number of lanes, N                          3                                  
Density, D                                  33.9           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_SML7_I-385SB ramp - I-85SB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                I-385 of to I-85 sb on                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3864           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1073           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1560           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1560           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  28.4           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_SML8_Roper Mtn - I-385SB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                Roper Mtn Rd to I-85                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6594           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1832           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1997           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1997           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              54.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  37.0           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_SML9_Roper Mountain Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4798           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1333           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1937           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1937           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              54.5           mi/h                
Number of lanes, N                          3                                  
Density, D                                  35.5           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_PM_SML10_End - Roper Mtn.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NJ                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         3/31/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                End to Roper Mtn Rd                                    
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5569           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1547           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2248           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2248           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              50.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  44.9           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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CAPACITY ANALYSIS (HCS) 
2015 NO‐BUILD CONDITIONS – RAMPS 



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276 (EXIT48A)                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4590           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     30.0           mph                 
Volume on ramp                              276            vph                 
Length of first accel/decel lane            700            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     237            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4590        276         237       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1275        77          66        v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5559        334         287       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.606   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3499   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5559          6900            No                    
      Fi   F                                                                   
     v  = v - v            5225          6900            No                    
      FO   F   R                                                               
     v                     334           2000            No                    
      R                                                                        
     v  or v               2060 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3499                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3499          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   28.0+   pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.523                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.2    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4314           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              237            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     627            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4314        237         627       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1198        66          174       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5225        287         759       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    4911.35 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.948   Using Equation  3                            
                   FM                                                          
                  v  = v  (P  ) =  4951   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5512          6900            No                    
      FO                                                                       
     v  or v               274  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4951                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5512          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   43.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  E               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.034                        
                                              S                                
Space mean speed in ramp influence area,     S  = 41.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 42.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4314           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              237            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     276            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4314        237         276       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1198        66          77        v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5225        287         334       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    271.05  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.589   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3079   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5512          6900            No                    
      FO                                                                       
     v  or v               2146 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3079                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5512          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.413                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276 (EXIT48B)                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4551           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              627            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     547            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   450            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4551        627         547       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1264        174         152       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5512        759         662       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.587   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3550   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5512          6900            No                    
      Fi   F                                                                   
     v  = v - v            4753          6900            No                    
      FO   F   R                                                               
     v                     759           1900            No                    
      R                                                                        
     v  or v               1962 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3550                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3550          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   31.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.626                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.8    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276 (EXIT48B)                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4551           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              627            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     237            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   420            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4551        627         237       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1264        174         66        v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5512        759         287       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    2048.65 (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.915   Using Equation  6                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5107   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5512          6900            No                    
      Fi   F                                                                   
     v  = v - v            4753          6900            No                    
      FO   F   R                                                               
     v                     759           1900            No                    
      R                                                                        
     v  or v               405  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5107                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5107          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   44.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.626                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.7    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3924           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              547            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     627            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   450            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3924        547         627       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1090        152         174       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4752        662         759       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    569.40  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.585   Using Equation  2                            
                   FM                                                          
                  v  = v  (P  ) =  2781   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5414          6900            No                    
      FO                                                                       
     v  or v               1971 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2781                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5414          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.410                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276 (EXIT48B)                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4824           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     30.0           mph                 
Volume on ramp                              478            vph                 
Length of first accel/decel lane            650            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1135           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4824        478         1135      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1340        133         315       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5842        579         1375      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.587   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3670   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5842          6900            No                    
      Fi   F                                                                   
     v  = v - v            5263          6900            No                    
      FO   F   R                                                               
     v                     579           2000            No                    
      R                                                                        
     v  or v               2172 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3670                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3670          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   30.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.545                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.8    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4346           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1135           vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     758            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   420            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4346        1135        758       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1207        315         211       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5263        1375        918       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    5940.21 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  3                            
                   FM                                                          
                  v  = v  (P  ) =  5263   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6638          6900            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5263                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6638          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   54.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  E               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 3.278                        
                                              S                                
Space mean speed in ramp influence area,     S  = 1.0     mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 1.0     mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4346           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1135           vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     478            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4346        1135        478       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1207        315         133       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5263        1375        579       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    512.01  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.588   Using Equation  2                            
                   FM                                                          
                  v  = v  (P  ) =  3097   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6638          6900            No                    
      FO                                                                       
     v  or v               2166 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3097                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6638          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   37.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  E               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.641                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276 (EXIT 48A)                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5481           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              758            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     462            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   468            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5481        758         462       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1523        211         128       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6638        918         560       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.552   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4074   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6638          6900            No                    
      Fi   F                                                                   
     v  = v - v            5720          6900            No                    
      FO   F   R                                                               
     v                     918           1900            No                    
      R                                                                        
     v  or v               2564 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4074                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4074          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.641                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.3    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276 (EXIT 48A)                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5481           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              758            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1135           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   420            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5481        758         1135      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1523        211         315       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6638        918         1375      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    8934.02 (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  6                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  6638   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6638          6900            No                    
      Fi   F                                                                   
     v  = v - v            5720          6900            No                    
      FO   F   R                                                               
     v                     918           1900            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 6638                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6638          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   57.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.641                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 48.5    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4723           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              462            vph                 
Length of first accel/decel lane            500            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     758            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   470            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4723        462         758       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1312        128         211       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5720        560         918       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    470.92  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.591   Using Equation  2                            
                   FM                                                          
                  v  = v  (P  ) =  3382   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6280          6900            No                    
      FO                                                                       
     v  or v               2338 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3382                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6280          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.497                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276 (EXIT48A)                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4760           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     30.0           mph                 
Volume on ramp                              1278           vph                 
Length of first accel/decel lane            700            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     449            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4760        1278        449       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1322        355         125       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5765        1548        544       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.545   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3845   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5765          6900            No                    
      Fi   F                                                                   
     v  = v - v            4217          6900            No                    
      FO   F   R                                                               
     v                     1548          2000            No                    
      R                                                                        
     v  or v               1920 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3845                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3845          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   31.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.632                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.4    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3482           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              449            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     385            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   420            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3482        449         385       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                967         125         107       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4217        544         466       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    3015.40 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.840   Using Equation  3                            
                   FM                                                          
                  v  = v  (P  ) =  3543   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4761          6900            No                    
      FO                                                                       
     v  or v               674  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3543                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4761          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.532                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3482           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              449            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1278           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3482        449         1278      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                967         125         355       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4217        544         1548      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    110.33  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.589   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2485   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4761          6900            No                    
      FO                                                                       
     v  or v               1732 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2485                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4761          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.381                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 Nb                                                
Junction:               US 276 (EXIT48B)                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3931           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              385            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     642            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   450            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3931        385         642       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1092        107         178       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4761        466         778       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.620   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3127   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4761          6900            No                    
      Fi   F                                                                   
     v  = v - v            4295          6900            No                    
      FO   F   R                                                               
     v                     466           1900            No                    
      R                                                                        
     v  or v               1634 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3127                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3127          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   27.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.600                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.3    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276 (EXIT48B)                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3931           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              385            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     449            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   420            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3931        385         449       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1092        107         125       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4761        466         544       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    3749.47 (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  6                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4761   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4761          6900            No                    
      Fi   F                                                                   
     v  = v - v            4295          6900            No                    
      FO   F   R                                                               
     v                     466           1900            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4761                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4761          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   41.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.600                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.2    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3546           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              642            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     385            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   450            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3546        642         385       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                985         178         107       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4295        778         466       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    496.42  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.590   Using Equation  2                            
                   FM                                                          
                  v  = v  (P  ) =  2534   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5073          6900            No                    
      FO                                                                       
     v  or v               1761 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2534                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5073          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.395                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276 (EXIT48B)                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           6247           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     30.0           mph                 
Volume on ramp                              431            vph                 
Length of first accel/decel lane            650            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     677            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        6247        431         677       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1735        120         188       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7566        522         820       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.547   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4374   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7566          6900            Yes                   
      Fi   F                                                                   
     v  = v - v            7044          6900            Yes                   
      FO   F   R                                                               
     v                     522           2000            No                    
      R                                                                        
     v  or v               3192 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           Yes                                   
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4866                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4866          4400                  No                   
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   40.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.540                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.1    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5816           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              677            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     493            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   420            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5816        677         493       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1616        188         137       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7044        820         597       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    3863.08 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.922   Using Equation  3                            
                   FM                                                          
                  v  = v  (P  ) =  6496   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7864          6900            Yes                   
      FO                                                                       
     v  or v               548  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 6496                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                7864          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   59.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 6.166                        
                                              S                                
Space mean speed in ramp influence area,     S  = -51.0   mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  =         mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5816           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              677            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     431            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5816        677         431       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1616        188         120       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7044        820         522       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    774.38  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.572   Using Equation  2                            
                   FM                                                          
                  v  = v  (P  ) =  4028   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7864          6900            Yes                   
      FO                                                                       
     v  or v               3016 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           Yes                                   
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4344                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                7864          4600                  Yes                  
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   42.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.982                        
                                              S                                
Space mean speed in ramp influence area,     S  = 42.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 45.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276 (EXIT 48A)                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           6493           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              493            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     624            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   468            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        6493        493         624       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1804        137         173       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7864        597         756       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.536   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4492   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7864          6900            Yes                   
      Fi   F                                                                   
     v  = v - v            7267          6900            Yes                   
      FO   F   R                                                               
     v                     597           1900            No                    
      R                                                                        
     v  or v               3372 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           Yes                                   
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5164                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5164          4400                  Yes                  
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   44.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.612                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.1    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276 (EXIT 48A)                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           6493           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              493            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     677            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   420            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        6493        493         677       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1804        137         188       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7864        597         820       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    3970.94 (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  6                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  7864   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7864          6900            Yes                   
      Fi   F                                                                   
     v  = v - v            7267          6900            Yes                   
      FO   F   R                                                               
     v                     597           1900            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 7864                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                7864          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   68.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.612                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.0    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           6000           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              624            vph                 
Length of first accel/decel lane            500            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     493            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   470            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        6000        624         493       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1667        173         137       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7267        756         597       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    843.92  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.568   Using Equation  2                            
                   FM                                                          
                  v  = v  (P  ) =  4126   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8023          6900            Yes                   
      FO                                                                       
     v  or v               3141 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           Yes                                   
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4567                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                8023          4600                  Yes                  
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   43.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.095                        
                                              S                                
Space mean speed in ramp influence area,     S  = 40.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 43.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Woodruff Rd.                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4278           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              546            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1506           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4278        546         1506      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1188        152         418       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5181        661         1824      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3210   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5842          6900            No                    
      FO                                                                       
     v  or v               1971 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3210                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5842          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.373                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Woodruff Rd.                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5322           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              925            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1490           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5322        925         1490      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1478        257         414       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6446        1120        1805      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3993   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7566          6900            Yes                   
      FO                                                                       
     v  or v               2453 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3993                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                7566          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   35.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.834                        
                                              S                                
Space mean speed in ramp influence area,     S  = 45.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 52.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 47.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/30/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4471           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1806           vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     389            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   4500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4471        1806        389       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1242        502         108       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5415        2157        465       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.525   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3869   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5415          6900            No                    
      Fi   F                                                                   
     v  = v - v            3258          6900            No                    
      FO   F   R                                                               
     v                     2157          2100            Yes                   
      R                                                                        
     v  or v               1546 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3869                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3869          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   34.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.492                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.2    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/30/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2665           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              389            vph                 
Length of first accel/decel lane            650            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2155           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1060           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2665        389         2155      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                740         108         599       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3228        471         2610      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.596   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  1923   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3699          6900            No                    
      FO                                                                       
     v  or v               1305 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1923                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3699          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.305                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/30/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2665           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              389            vph                 
Length of first accel/decel lane            650            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1806           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   4500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2665        389         1806      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                740         108         502       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3228        471         2187      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    1031.59 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.596   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  1923   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3699          6900            No                    
      FO                                                                       
     v  or v               1305 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1923                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3699          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.305                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/30/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5805           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              3033           vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1506           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   5100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5805        3033        1506      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1613        843         418       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7031        3673        1824      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.415   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5067   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7031          6900            Yes                   
      Fi   F                                                                   
     v  = v - v            3358          6900            No                    
      FO   F   R                                                               
     v                     3673          2100            Yes                   
      R                                                                        
     v  or v               1964 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5067                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5067          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   42.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.629                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.8    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/30/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2772           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1506           vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     546            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2772        1506        546       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                770         418         152       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3357        1824        661       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.603   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2023   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5181          6900            No                    
      FO                                                                       
     v  or v               1334 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2023                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5181          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.423                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/30/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2772           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1506           vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     3033           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   5100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2772        1506        3033      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                770         418         843       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3357        1824        3673      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    1459.73 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.603   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2023   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5181          6900            No                    
      FO                                                                       
     v  or v               1334 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2023                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5181          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.423                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/30/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4188           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1813           vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1331           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   4500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4188        1813        1331      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1163        504         370       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5072        2196        1612      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.532   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3727   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5072          6900            No                    
      Fi   F                                                                   
     v  = v - v            2876          6900            No                    
      FO   F   R                                                               
     v                     2196          2100            Yes                   
      R                                                                        
     v  or v               1345 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3727                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3727          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.496                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.1    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/30/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2375           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1331           vph                 
Length of first accel/decel lane            650            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2997           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1060           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2375        1331        2997      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                660         370         833       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2876        1612        3630      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.596   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  1713   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4488          6900            No                    
      FO                                                                       
     v  or v               1163 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1713                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4488          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.371                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/30/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2375           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1331           vph                 
Length of first accel/decel lane            650            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1813           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   4500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2375        1331        1813      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                660         370         504       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2876        1612        2196      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    1200.43 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.596   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  1713   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4488          6900            No                    
      FO                                                                       
     v  or v               1163 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1713                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4488          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.371                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/30/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           6307           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              2475           vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1490           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   5100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        6307        2475        1490      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1752        688         414       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7638        2998        1805      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.431   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4998   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7638          6900            Yes                   
      Fi   F                                                                   
     v  = v - v            4640          6900            No                    
      FO   F   R                                                               
     v                     2998          2100            Yes                   
      R                                                                        
     v  or v               2640 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4998                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4998          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   41.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.568                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.7    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/30/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3832           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1490           vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     925            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3832        1490        925       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1064        414         257       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4641        1805        1120      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.603   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2797   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6446          6900            No                    
      FO                                                                       
     v  or v               1844 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2797                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6446          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.629                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/30/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3832           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1490           vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2475           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   5100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3832        1490        2475      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1064        414         688       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4641        1805        2998      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    1730.44 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.603   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2797   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6446          6900            No                    
      FO                                                                       
     v  or v               1844 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2797                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6446          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.629                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               I-385                                                  
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3054           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     55.0           mph                 
Volume on ramp                              2155           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     389            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1060           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3054        2155        389       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                848         599         108       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3699        2610        471       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2292   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6309          6900            No                    
      FO                                                                       
     v  or v               1407 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2292                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6309          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   33.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.681                        
                                              S                                
Space mean speed in ramp influence area,     S  = 47.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               I-385                                                  
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3706           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     55.0           mph                 
Volume on ramp                              2998           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1331           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1060           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3706        2998        1331      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1029        833         370       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4488        3631        1612      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2780   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8119          6900            Yes                   
      FO                                                                       
     v  or v               1708 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2780                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                8119          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   44.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 2.529                        
                                              S                                
Space mean speed in ramp influence area,     S  = 14.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 17.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Pelham Road                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5209           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1858           vph                 
Length of first accel/decel lane            625            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     751            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1325           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5209        1858        751       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1447        516         209       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6309        2250        910       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.499   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4275   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6309          6900            No                    
      Fi   F                                                                   
     v  = v - v            4059          6900            No                    
      FO   F   R                                                               
     v                     2250          2000            Yes                   
      R                                                                        
     v  or v               2034 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4275                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4275          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.631                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.2    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3351           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              751            vph                 
Length of first accel/decel lane            650            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     539            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3351        751         539       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                931         209         150       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4058        910         653       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.596   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2417   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4968          6900            No                    
      FO                                                                       
     v  or v               1641 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2417                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4968          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.391                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3351           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              751            vph                 
Length of first accel/decel lane            650            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1858           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1300           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3351        751         1858      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                931         209         516       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4058        910         2250      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    518.35  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.596   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2417   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4968          6900            No                    
      FO                                                                       
     v  or v               1641 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2417                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4968          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.391                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4102           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              539            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     751            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4102        539         751       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1139        150         209       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4968        653         910       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3078   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5621          6900            No                    
      FO                                                                       
     v  or v               1890 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3078                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5621          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.349                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Road                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5871           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1858           vph                 
Length of first accel/decel lane            1400           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     335            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5871        1858        335       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1631        516         93        v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7110        2250        406       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.479   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4577   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7110          6900            Yes                   
      Fi   F                                                                   
     v  = v - v            4860          6900            No                    
      FO   F   R                                                               
     v                     2250          2100            Yes                   
      R                                                                        
     v  or v               2533 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4577                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4577          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   31.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.501                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.8    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4013           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              335            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1457           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2760           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4013        335         1457      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1115        93          405       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4860        406         1765      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.593   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2881   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5266          6900            No                    
      FO                                                                       
     v  or v               1979 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2881                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5266          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.392                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4013           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              335            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1858           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4013        335         1858      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1115        93          516       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4860        406         2250      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    537.72  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.593   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2881   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5266          6900            No                    
      FO                                                                       
     v  or v               1979 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2881                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5266          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.392                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4348           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1457           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     335            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4348        1457        335       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1208        405         93        v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5266        1765        406       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3262   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7031          6900            Yes                   
      FO                                                                       
     v  or v               2004 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3262                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                7031          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.781                        
                                              S                                
Space mean speed in ramp influence area,     S  = 45.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 48.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Pelham Road                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           6704           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              2060           vph                 
Length of first accel/decel lane            625            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     979            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1325           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        6704        2060        979       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1862        572         272       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8119        2495        1186      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.442   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4982   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8119          6900            Yes                   
      Fi   F                                                                   
     v  = v - v            5624          6900            No                    
      FO   F   R                                                               
     v                     2495          2000            Yes                   
      R                                                                        
     v  or v               3137 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           Yes                                   
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5419                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5419          4400                  Yes                  
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   45.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.653                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.4    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4644           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              979            vph                 
Length of first accel/decel lane            650            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     786            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4644        979         786       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1290        272         218       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5624        1186        952       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.596   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3350   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6810          6900            No                    
      FO                                                                       
     v  or v               2274 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3350                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6810          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   36.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  E               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.646                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4644           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              979            vph                 
Length of first accel/decel lane            650            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2060           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1300           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4644        979         2060      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1290        272         572       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5624        1186        2495      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    912.54  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.596   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3350   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6810          6900            No                    
      FO                                                                       
     v  or v               2274 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3350                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6810          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   36.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  E               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.646                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5623           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              786            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     979            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5623        786         979       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1562        218         272       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6810        952         1186      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  4219   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7762          6900            Yes                   
      FO                                                                       
     v  or v               2591 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4219                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                7762          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   36.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.873                        
                                              S                                
Space mean speed in ramp influence area,     S  = 44.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 46.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Road                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5315           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              757            vph                 
Length of first accel/decel lane            1400           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     600            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5315        757         600       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1476        210         167       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6437        917         727       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.557   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3991   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6437          6900            No                    
      Fi   F                                                                   
     v  = v - v            5520          6900            No                    
      FO   F   R                                                               
     v                     917           2100            No                    
      R                                                                        
     v  or v               2446 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3991                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3991          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   26.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.381                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.6    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4558           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              600            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1149           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2760           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4558        600         1149      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1266        167         319       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5520        727         1392      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.593   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3273   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6247          6900            No                    
      FO                                                                       
     v  or v               2247 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3273                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6247          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.501                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4558           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              600            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     757            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4558        600         757       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1266        167         210       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5520        727         917       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    747.66  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.593   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3273   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6247          6900            No                    
      FO                                                                       
     v  or v               2247 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3273                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6247          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.501                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5158           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1149           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     600            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5158        1149        600       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1433        319         167       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6247        1392        727       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3870   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7639          6900            Yes                   
      FO                                                                       
     v  or v               2377 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3870                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                7639          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   36.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.938                        
                                              S                                
Space mean speed in ramp influence area,     S  = 43.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 45.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/20/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Butler Rd off-ramp                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3839           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              322            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     925            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2960           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3839        322         925       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1066        89          257       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4649        390         1120      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.626   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3055   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4649          6900            No                    
      Fi   F                                                                   
     v  = v - v            4259          6900            No                    
      FO   F   R                                                               
     v                     390           2100            No                    
      R                                                                        
     v  or v               1594 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3055                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3055          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.333                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.9    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/20/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Butler Rd on-ramp                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3517           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              925            vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     332            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2960           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3517        925         332       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                977         257         92        v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4259        1120        402       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    1590.91 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.608   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2591   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5379          6900            No                    
      FO                                                                       
     v  or v               1668 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2591                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5379          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.381                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/20/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Butler Rd off-ramp                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2615           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              802            vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     244            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2570           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2615        802         244       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                726         223         68        v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3167        971         296       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.636   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2368   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                3167          6900            No                    
      Fi   F                                                                   
     v  = v - v            2196          6900            No                    
      FO   F   R                                                               
     v                     971           2100            No                    
      R                                                                        
     v  or v               799  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2368                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2368          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.385                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.8    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/20/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Butler Rd on-ramp                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           1813           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              244            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     802            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2570           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1813        244         802       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                504         68          223       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2196        296         971       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    1150.69 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  1360   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2492          6900            No                    
      FO                                                                       
     v  or v               836  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1360                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2492          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   8.9     pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  A               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.206                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/20/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Butler Rd off-ramp                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4295           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              262            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1024           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2960           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4295        262         1024      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1193        73          284       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5202        317         1240      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.615   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3323   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5202          6900            No                    
      Fi   F                                                                   
     v  = v - v            4885          6900            No                    
      FO   F   R                                                               
     v                     317           2100            No                    
      R                                                                        
     v  or v               1879 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3323                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3323          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.327                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.8    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/20/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Butler Rd on-ramp                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4033           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1024           vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     262            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2960           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4033        1024        262       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1120        284         73        v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4884        1240        317       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    1750.34 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.608   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2971   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6124          6900            No                    
      FO                                                                       
     v  or v               1913 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2971                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6124          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.485                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/20/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Butler Rd off-ramp                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5134           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              831            vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     463            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2570           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5134        831         463       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1426        231         129       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6218        1006        561       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.558   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3916   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6218          6900            No                    
      Fi   F                                                                   
     v  = v - v            5212          6900            No                    
      FO   F   R                                                               
     v                     1006          2100            No                    
      R                                                                        
     v  or v               2302 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3916                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3916          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   28.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.389                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.6    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                NJ                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/20/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Butler Rd on-ramp                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4303           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              463            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     831            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2570           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4303        463         831       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1195        129         231       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5211        561         1006      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    1852.61 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3228   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5772          6900            No                    
      FO                                                                       
     v  or v               1983 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3228                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5772          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.358                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Woodruff                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4442           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              777            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1219           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4442        777         1219      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1234        216         339       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5380        941         1476      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.582   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3525   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5380          6750            No                    
      Fi   F                                                                   
     v  = v - v            4439          6750            No                    
      FO   F   R                                                               
     v                     941           2100            No                    
      R                                                                        
     v  or v               1855 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3525                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3525          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.383                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.2    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Woodruff                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           3665           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1219           vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1139           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1240           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3665        1219        1139      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1018        339         316       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4439        1476        1379      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    6066.87 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.841   Using Equation  3                            
                   FM                                                          
                  v  = v  (P  ) =  3733   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5915          6750            No                    
      FO                                                                       
     v  or v               706  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3733                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5915          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   38.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  E               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.935                        
                                              S                                
Space mean speed in ramp influence area,     S  = 42.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 43.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Woodruff                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           3665           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1219           vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     777            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2860           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3665        1219        777       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1018        339         216       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4439        1476        941       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    1705.61 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.608   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2700   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5915          6750            No                    
      FO                                                                       
     v  or v               1739 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2700                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5915          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.476                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 50.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Woodruff                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           3729           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1327           vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     213            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   3400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3729        1327        213       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1036        369         59        v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4516        1607        258       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.573   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3274   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4516          6750            No                    
      Fi   F                                                                   
     v  = v - v            2909          6750            No                    
      FO   F   R                                                               
     v                     1607          2100            No                    
      R                                                                        
     v  or v               1242 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3274                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3274          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   23.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.443                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.7    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Woodruff                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           3729           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1327           vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     535            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   910            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3729        1327        535       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1036        369         149       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4516        1607        648       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    12287.62 Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.971   Using Equation  6                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4432   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4516          6750            No                    
      Fi   F                                                                   
     v  = v - v            2909          6750            No                    
      FO   F   R                                                               
     v                     1607          2100            No                    
      R                                                                        
     v  or v               84   pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4432                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4432          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.443                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.4    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Woodruff                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2402           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              213            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1327           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   3000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2402        213         1327      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                667         59          369       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2909        258         1607      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    1295.14 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  1802   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3167          6750            No                    
      FO                                                                       
     v  or v               1107 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1802                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3167          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.217                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 52.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Woodruff                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           5057           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              789            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1131           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5057        789         1131      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1405        219         314       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6125        956         1370      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.563   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3866   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6125          6750            No                    
      Fi   F                                                                   
     v  = v - v            5169          6750            No                    
      FO   F   R                                                               
     v                     956           2100            No                    
      R                                                                        
     v  or v               2259 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3866                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3866          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.384                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.9    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Woodruff                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4268           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1131           vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1214           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1240           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4268        1131        1214      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1186        314         337       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5169        1370        1470      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    6467.22 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.860   Using Equation  3                            
                   FM                                                          
                  v  = v  (P  ) =  4447   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6539          6750            No                    
      FO                                                                       
     v  or v               722  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4447                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6539          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   43.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  E               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.532                        
                                              S                                
Space mean speed in ramp influence area,     S  = 35.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 36.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Woodruff                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4268           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1131           vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     789            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2860           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4268        1131        789       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1186        314         219       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5169        1370        956       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    1839.15 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.608   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3144   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6539          6750            No                    
      FO                                                                       
     v  or v               2025 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3144                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6539          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   33.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.578                        
                                              S                                
Space mean speed in ramp influence area,     S  = 47.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 49.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 48.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Woodruff                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           5632           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1119           vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     621            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   3400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5632        1119        621       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1564        311         173       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6821        1355        752       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.527   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4236   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6821          6750            Yes                   
      Fi   F                                                                   
     v  = v - v            5466          6750            No                    
      FO   F   R                                                               
     v                     1355          2100            No                    
      R                                                                        
     v  or v               2585 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4236                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4236          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   31.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.420                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.2    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Woodruff                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           5632           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1119           vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1018           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   910            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5632        1119        1018      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1564        311         283       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6821        1355        1233      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    9871.66 (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  6                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  6821   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6821          6750            Yes                   
      Fi   F                                                                   
     v  = v - v            5466          6750            No                    
      FO   F   R                                                               
     v                     1355          2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 6821                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6821          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   53.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.420                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.5    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Woodruff                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4513           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              621            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1119           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   3000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4513        621         1119      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1254        173         311       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5466        752         1355      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    1948.05 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3386   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6218          6750            No                    
      FO                                                                       
     v  or v               2080 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3386                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6218          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.0+   pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.430                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 49.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85                                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4884           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1139           vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     919            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4884        1139        919       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1357        316         255       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5915        1379        1113      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    2466.66 (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.568   Using Equation  7                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3958   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5915          6750            No                    
      Fi   F                                                                   
     v  = v - v            4536          6750            No                    
      FO   F   R                                                               
     v                     1379          2100            No                    
      R                                                                        
     v  or v               1957 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3958                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3958          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   29.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.422                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.7    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85                                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4884           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1139           vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1219           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4884        1139        1219      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1357        316         339       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5915        1379        1476      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    14436.48 Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  6                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5915   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5915          6750            No                    
      Fi   F                                                                   
     v  = v - v            4536          6750            No                    
      FO   F   R                                                               
     v                     1379          2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5915                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5915          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   46.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.422                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.5    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85                                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           3745           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              919            vph                 
Length of first accel/decel lane            940            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1938           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3745        919         1938      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1040        255         538       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4536        1113        2347      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.595   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3151   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4536          6750            No                    
      Fi   F                                                                   
     v  = v - v            3423          6750            No                    
      FO   F   R                                                               
     v                     1113          1900            No                    
      R                                                                        
     v  or v               1385 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3151                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3151          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.658                        
                                              S                                
Space mean speed in ramp influence area,     S  = 46.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.6    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85                                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           3745           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              919            vph                 
Length of first accel/decel lane            940            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1139           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3745        919         1139      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1040        255         316       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4536        1113        1379      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.595   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3151   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4536          6750            No                    
      Fi   F                                                                   
     v  = v - v            3423          6750            No                    
      FO   F   R                                                               
     v                     1113          1900            No                    
      R                                                                        
     v  or v               1385 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3151                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3151          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.658                        
                                              S                                
Space mean speed in ramp influence area,     S  = 46.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.6    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85                                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2826           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1938           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1593           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   3100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2826        1938        1593      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                785         538         443       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3423        2347        1929      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.555   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1900   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5770          6750            No                    
      FO                                                                       
     v  or v               1523 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            Yes                                   
      3     av34         12                                                    
If yes, v    = 1956                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5770          4600                  No                   
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   9.7     pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  A               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.204                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85                                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2826           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1938           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     919            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2826        1938        919       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                785         538         255       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3423        2347        1113      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.555   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1900   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5770          6750            No                    
      FO                                                                       
     v  or v               1523 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            Yes                                   
      3     av34         12                                                    
If yes, v    = 1956                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5770          4600                  No                   
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   9.7     pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  A               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.204                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-85                                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           3548           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1652           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1299           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3548        1652        1299      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                986         459         361       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4297        2001        1573      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2598   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4297          9000            No                    
      Fi   F                                                                   
     v  = v - v            2296          9000            No                    
      FO   F   R                                                               
     v                     2001          4200            No                    
      R                                                                        
     v  or v               849  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2598                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2598          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   -13.9   pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.478                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.8    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-85                                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           3548           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1652           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     844            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3548        1652        844       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                986         459         234       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4297        2001        1022      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2598   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4297          9000            No                    
      Fi   F                                                                   
     v  = v - v            2296          9000            No                    
      FO   F   R                                                               
     v                     2001          4200            No                    
      R                                                                        
     v  or v               849  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2598                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2598          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   -13.9   pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.478                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.8    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-85                                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           1896           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              1299           vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     535            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1896        1299        535       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                527         361         149       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2296        1573        648       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.608   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  1397   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3869          6750            No                    
      FO                                                                       
     v  or v               899  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1397                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3869          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.331                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-85                                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           1896           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              1299           vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1652           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2300           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1896        1299        1652      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                527         361         459       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2296        1573        2001      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    482.97  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.608   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  1397   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3869          6750            No                    
      FO                                                                       
     v  or v               899  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1397                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3869          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.331                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-85                                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           3194           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              535            vph                 
Length of first accel/decel lane            920            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1327           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   920            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3194        535         1327      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                887         149         369       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3868        648         1607      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    7724.48 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  3                            
                   FM                                                          
                  v  = v  (P  ) =  3868   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4516          6750            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3868                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4516          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.623                        
                                              S                                
Space mean speed in ramp influence area,     S  = 46.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 46.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-85                                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           3194           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              535            vph                 
Length of first accel/decel lane            920            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1299           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3194        535         1299      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                887         149         361       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3868        648         1573      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.603   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2333   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4516          6750            No                    
      FO                                                                       
     v  or v               1535 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2333                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4516          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.343                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85                                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           5399           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1214           vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     830            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5399        1214        830       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1500        337         231       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6539        1470        1005      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    2527.65 (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.548   Using Equation  7                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4247   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6539          6750            No                    
      Fi   F                                                                   
     v  = v - v            5069          6750            No                    
      FO   F   R                                                               
     v                     1470          2100            No                    
      R                                                                        
     v  or v               2292 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4247                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4247          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   31.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.430                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.3    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85                                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           5399           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1214           vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1131           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5399        1214        1131      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1500        337         314       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6539        1470        1370      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    12491.22 Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  6                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  6539   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6539          6750            No                    
      Fi   F                                                                   
     v  = v - v            5069          6750            No                    
      FO   F   R                                                               
     v                     1470          2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 6539                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6539          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   51.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.430                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.4    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85                                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4185           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              830            vph                 
Length of first accel/decel lane            940            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1895           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4185        830         1895      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1163        231         526       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5069        1005        2295      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.587   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3391   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5069          6750            No                    
      Fi   F                                                                   
     v  = v - v            4064          6750            No                    
      FO   F   R                                                               
     v                     1005          1900            No                    
      R                                                                        
     v  or v               1678 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3391                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3391          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   25.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.648                        
                                              S                                
Space mean speed in ramp influence area,     S  = 46.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.7    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85                                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4185           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              830            vph                 
Length of first accel/decel lane            940            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1214           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4185        830         1214      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1163        231         337       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5069        1005        1470      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.587   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3391   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5069          6750            No                    
      Fi   F                                                                   
     v  = v - v            4064          6750            No                    
      FO   F   R                                                               
     v                     1005          1900            No                    
      R                                                                        
     v  or v               1678 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3391                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3391          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   25.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.648                        
                                              S                                
Space mean speed in ramp influence area,     S  = 46.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.7    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85                                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           3355           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1895           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     896            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   3100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3355        1895        896       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                932         526         249       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4063        2295        1085      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.555   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2255   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6358          6750            No                    
      FO                                                                       
     v  or v               1808 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            Yes                                   
      3     av34         12                                                    
If yes, v    = 2321                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6358          4600                  Yes                  
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.310                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 50.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85                                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           3355           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1895           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     830            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3355        1895        830       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                932         526         231       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4063        2295        1005      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.555   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2255   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6358          6750            No                    
      FO                                                                       
     v  or v               1808 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            Yes                                   
      3     av34         12                                                    
If yes, v    = 2321                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6358          4600                  Yes                  
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.310                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 50.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-85                                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           6594           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              2730           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     750            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        6594        2730        750       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1832        758         208       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7986        3306        908       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4523   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7986          9000            No                    
      Fi   F                                                                   
     v  = v - v            4680          9000            No                    
      FO   F   R                                                               
     v                     3306          4200            No                    
      R                                                                        
     v  or v               1731 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4523                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4523          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   2.6     pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.596                        
                                              S                                
Space mean speed in ramp influence area,     S  = 47.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.2    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-85                                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           6594           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              2730           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1796           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        6594        2730        1796      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1832        758         499       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7986        3306        2175      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4523   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7986          9000            No                    
      Fi   F                                                                   
     v  = v - v            4680          9000            No                    
      FO   F   R                                                               
     v                     3306          4200            No                    
      R                                                                        
     v  or v               1731 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4523                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4523          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   2.6     pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.596                        
                                              S                                
Space mean speed in ramp influence area,     S  = 47.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.2    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-85                                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           3864           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              750            vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1018           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3864        750         1018      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1073        208         283       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4680        908         1233      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.608   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2847   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5588          6750            No                    
      FO                                                                       
     v  or v               1833 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2847                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5588          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.422                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 50.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-85                                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           3864           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              750            vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2730           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2300           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3864        750         2730      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1073        208         758       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4680        908         3306      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    850.83  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.608   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2847   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5588          6750            No                    
      FO                                                                       
     v  or v               1833 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2847                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5588          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.422                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 50.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-85                                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4614           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              1018           vph                 
Length of first accel/decel lane            920            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1119           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   920            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4614        1018        1119      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1282        283         311       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5588        1233        1355      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    6513.17 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.936   Using Equation  3                            
                   FM                                                          
                  v  = v  (P  ) =  5229   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6821          6750            Yes                   
      FO                                                                       
     v  or v               359  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5229                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6821          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   49.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 2.763                        
                                              S                                
Space mean speed in ramp influence area,     S  = 19.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 19.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-85                                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4614           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              1018           vph                 
Length of first accel/decel lane            920            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     750            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4614        1018        750       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1282        283         208       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5588        1233        908       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.603   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3371   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6821          6750            Yes                   
      FO                                                                       
     v  or v               2217 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3371                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6821          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   35.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.655                        
                                              S                                
Space mean speed in ramp influence area,     S  = 46.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 48.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 47.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4764           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1593           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     451            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4764        1593        451       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1323        443         125       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5770        1929        546       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2928   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5770          9000            No                    
      Fi   F                                                                   
     v  = v - v            3841          9000            No                    
      FO   F   R                                                               
     v                     1929          4200            No                    
      R                                                                        
     v  or v               1421 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2928                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2928          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   -11.1   pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.472                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.3    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4764           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1593           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1938           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   3100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4764        1593        1938      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1323        443         538       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5770        1929        2347      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2928   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5770          9000            No                    
      Fi   F                                                                   
     v  = v - v            3841          9000            No                    
      FO   F   R                                                               
     v                     1929          4200            No                    
      R                                                                        
     v  or v               1421 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2928                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2928          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   -11.1   pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.472                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.3    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           3171           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              451            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1593           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1950           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3171        451         1593      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                881         125         443       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3840        546         1929      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    1556.00 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2379   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4386          6750            No                    
      FO                                                                       
     v  or v               1461 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2379                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4386          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   18.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.259                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           3496           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              792            vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     844            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3496        792         844       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                971         220         234       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4234        959         1022      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.610   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2957   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4234          6750            No                    
      Fi   F                                                                   
     v  = v - v            3275          6750            No                    
      FO   F   R                                                               
     v                     959           2100            No                    
      R                                                                        
     v  or v               1277 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2957                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2957          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.384                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.5    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2704           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              844            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1652           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1780           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2704        844         1652      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                751         234         459       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3275        1022        2001      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    7408.37 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.844   Using Equation  3                            
                   FM                                                          
                  v  = v  (P  ) =  2765   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4297          6750            No                    
      FO                                                                       
     v  or v               510  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2765                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4297          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.358                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2704           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              844            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     792            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2704        844         792       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                751         234         220       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3275        1022        959       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    1536.96 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2029   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4297          6750            No                    
      FO                                                                       
     v  or v               1246 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2029                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4297          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.268                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 52.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           5250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              896            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     825            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5250        896         825       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1458        249         229       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6358        1085        999       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2456   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6358          9000            No                    
      Fi   F                                                                   
     v  = v - v            5273          9000            No                    
      FO   F   R                                                               
     v                     1085          4200            No                    
      R                                                                        
     v  or v               1951 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            Yes                                   
      3     av34         12                                                    
If yes, v    = 2543                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2543          4400                  No                   
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   -14.4   pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.396                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.8    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           5250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              896            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1895           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   3100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5250        896         1895      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1458        249         526       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6358        1085        2295      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2456   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6358          9000            No                    
      Fi   F                                                                   
     v  = v - v            5273          9000            No                    
      FO   F   R                                                               
     v                     1085          4200            No                    
      R                                                                        
     v  or v               1951 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            Yes                                   
      3     av34         12                                                    
If yes, v    = 2543                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2543          4400                  No                   
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   -14.4   pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.396                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.8    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4354           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              825            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     896            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1950           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4354        825         896       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1209        229         249       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5273        999         1085      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    1959.61 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  2                            
                   FM                                                          
                  v  = v  (P  ) =  3263   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6272          6750            No                    
      FO                                                                       
     v  or v               2010 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3263                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6272          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.463                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 49.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           5569           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              771            vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1796           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5569        771         1796      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1547        214         499       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6745        934         2175      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.548   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4121   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6745          6750            No                    
      Fi   F                                                                   
     v  = v - v            5811          6750            No                    
      FO   F   R                                                               
     v                     934           2100            No                    
      R                                                                        
     v  or v               2624 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4121                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4121          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   29.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.382                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.5    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4798           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1796           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2730           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1780           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4798        1796        2730      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1333        499         758       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5811        2175        3306      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    12239.91 Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  3                            
                   FM                                                          
                  v  = v  (P  ) =  5811   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7986          6750            Yes                   
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5811                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                7986          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   57.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 11.650                       
                                              S                                
Space mean speed in ramp influence area,     S  = -96.5   mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  =         mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         4/5/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4798           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1796           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     771            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4798        1796        771       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1333        499         214       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5811        2175        934       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    2326.40 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.613   Using Equation  2                            
                   FM                                                          
                  v  = v  (P  ) =  3560   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7986          6750            Yes                   
      FO                                                                       
     v  or v               2251 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3560                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                7986          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   39.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.393                        
                                              S                                
Space mean speed in ramp influence area,     S  = 36.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 48.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 39.6    mph                  
_______________________________________________________________________________
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                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-85NB                                           
Weaving Location:             US-276                                           
Analysis Year:                2015                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  420         ft                     
Freeway free-flow speed, FFS                60          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2300        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              3687    237     627     0    veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                1024    66      174     0               
Trucks and buses                       18      15      15      15        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.930   0.930   0.930           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           4465    283     749     0     pc/h      
                                                                               
Volume ratio, VR                               0.188                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  68          lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              377         lc/h                    
Total lane changes, LCALL                  445         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.237                               



Average weaving speed, SW                  51.4        mi/h                    
Average non-weaving speed, SNW             53.4        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   53.0        mi/h                    
Weaving segment density, D                 25.9        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.689                               
Weaving segment flow rate, v               5497        pc/h                    
Weaving segment capacity, cW               7321        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4411        420         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2300        1995         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.689        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-85SB                                           
Weaving Location:             US-276                                           
Analysis Year:                2015                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  420         ft                     
Freeway free-flow speed, FFS                60          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2300        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              3588    758     1135    0    veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                997     211     315     0               
Trucks and buses                       18      15      15      15        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.930   0.930   0.930           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           4345    905     1356    0     pc/h      
                                                                               
Volume ratio, VR                               0.342                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  68          lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              352         lc/h                    
Total lane changes, LCALL                  420         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.226                               



Average weaving speed, SW                  51.7        mi/h                    
Average non-weaving speed, SNW             52.1        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   51.9        mi/h                    
Weaving segment density, D                 31.8        pc/mi/ln                
Level of service, LOS                      D                                   
Weaving segment v/c ratio                  0.942                               
Weaving segment flow rate, v               6606        pc/h                    
Weaving segment capacity, cW               6433        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6042        420         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2300        1870         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.942        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-85NB C-D                                       
Weaving Location:             Woodruff & I-385                                 
Analysis Year:                2015                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  840         ft                     
Freeway free-flow speed, FFS                45          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              636     413     486     122  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                177     115     135     34              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           770     500     589     148   pc/h      
                                                                               
Volume ratio, VR                               0.543                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  82          lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              67          lc/h                    
Total lane changes, LCALL                  149         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.058                               



Average weaving speed, SW                  43.4        mi/h                    
Average non-weaving speed, SNW             41.8        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   42.6        mi/h                    
Weaving segment density, D                 15.7        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.454                               
Weaving segment flow rate, v               2007        pc/h                    
Weaving segment capacity, cW               4058        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            8329        840         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1677         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.454        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-85SB C-D                                       
Weaving Location:             I-385                                            
Analysis Year:                2015                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  483         ft                     
Freeway free-flow speed, FFS                45          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              529     919     1299    0    veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                147     255     361     0               
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           641     1113    1573    0     pc/h      
                                                                               
Volume ratio, VR                               0.807                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.191                               
Weaving segment flow rate, v               3327        pc/h                    
Weaving segment capacity, cW               2563        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            11634       483         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1397         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.191        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-85SB C-D                                       
Weaving Location:             I-385 & Woodruff                                 
Analysis Year:                2015                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  556         ft                     
Freeway free-flow speed, FFS                45          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              891     557     615     21   veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                248     155     171     6               
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1079    675     745     25    pc/h      
                                                                               
Volume ratio, VR                               0.563                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  25          lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              144         lc/h                    
Total lane changes, LCALL                  169         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.088                               



Average weaving speed, SW                  42.6        mi/h                    
Average non-weaving speed, SNW             38.9        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   40.9        mi/h                    
Weaving segment density, D                 30.9        pc/mi/ln                
Level of service, LOS                      D                                   
Weaving segment v/c ratio                  0.771                               
Weaving segment flow rate, v               2524        pc/h                    
Weaving segment capacity, cW               3004        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            8567        556         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1637         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.771        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-385NB                                          
Weaving Location:             Woodruff & I-85                                  
Analysis Year:                2015                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  1240        ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              2743    922     1002    217  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                762     256     278     60              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           3322    1117    1214    263   pc/h      
                                                                               
Volume ratio, VR                               0.394                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  191         lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              640         lc/h                    
Total lane changes, LCALL                  831         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.165                               



Average weaving speed, SW                  49.3        mi/h                    
Average non-weaving speed, SNW             47.9        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   48.5        mi/h                    
Weaving segment density, D                 30.5        pc/mi/ln                
Level of service, LOS                      D                                   
Weaving segment v/c ratio                  0.971                               
Weaving segment flow rate, v               5916        pc/h                    
Weaving segment capacity, cW               5588        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6614        1240        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1839         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.971        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               3/17/2011                                        
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-385SB                                          
Weaving Location:             I-85 & Woodruff                                  
Analysis Year:                2015                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  909         ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1907    495     1287    40   veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                530     138     358     11              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2310    600     1559    48    pc/h      
                                                                               
Volume ratio, VR                               0.478                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  154         lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              208         lc/h                    
Total lane changes, LCALL                  362         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.109                               



Average weaving speed, SW                  51.1        mi/h                    
Average non-weaving speed, SNW             49.6        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   50.3        mi/h                    
Weaving segment density, D                 22.5        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.900                               
Weaving segment flow rate, v               4517        pc/h                    
Weaving segment capacity, cW               4607        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7570        909         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1740         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.900        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-85NB                                           
Weaving Location:             US-276                                           
Analysis Year:                2015                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  420         ft                     
Freeway free-flow speed, FFS                60          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2300        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              3097    385     449     0    veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                860     107     125     0               
Trucks and buses                       18      15      15      15        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.930   0.930   0.930           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           3751    460     536     0     pc/h      
                                                                               
Volume ratio, VR                               0.210                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  68          lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              230         lc/h                    
Total lane changes, LCALL                  298         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.172                               



Average weaving speed, SW                  53.4        mi/h                    
Average non-weaving speed, SNW             54.3        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   54.1        mi/h                    
Weaving segment density, D                 21.9        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.600                               
Weaving segment flow rate, v               4747        pc/h                    
Weaving segment capacity, cW               7255        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4637        420         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2300        1977         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.600        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-85SB                                           
Weaving Location:             US-276                                           
Analysis Year:                2015                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  420         ft                     
Freeway free-flow speed, FFS                60          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2300        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              5323    493     677     0    veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                1479    137     188     0               
Trucks and buses                       18      15      15      15        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.930   0.930   0.930           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           6447    589     809     0     pc/h      
                                                                               
Volume ratio, VR                               0.178                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  68          lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              785         lc/h                    
Total lane changes, LCALL                  853         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.395                               



Average weaving speed, SW                  47.3        mi/h                    
Average non-weaving speed, SNW             50.6        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   50.0        mi/h                    
Weaving segment density, D                 39.3        pc/mi/ln                
Level of service, LOS                      E                                   
Weaving segment v/c ratio                  0.980                               
Weaving segment flow rate, v               7845        pc/h                    
Weaving segment capacity, cW               7347        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4315        420         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2300        2002         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.980        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-85NB C-D                                       
Weaving Location:             Woodruff & I-385                                 
Analysis Year:                2015                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  840         ft                     
Freeway free-flow speed, FFS                45          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1048    670     707     348  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                291     186     196     97              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1269    811     856     421   pc/h      
                                                                               
Volume ratio, VR                               0.497                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1667        lc/h                    
Weaving lane changes, LCW                  1749        lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              226         lc/h                    
Total lane changes, LCALL                  1975        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.444                               



Average weaving speed, SW                  35.8        mi/h                    
Average non-weaving speed, SNW             27.6        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   31.2        mi/h                    
Weaving segment density, D                 35.9        pc/mi/ln                
Level of service, LOS                      E                                   
Weaving segment v/c ratio                  0.695                               
Weaving segment flow rate, v               3357        pc/h                    
Weaving segment capacity, cW               4434        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7786        840         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1719         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.695        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-85SB C-D                                       
Weaving Location:             I-385                                            
Analysis Year:                2015                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  483         ft                     
Freeway free-flow speed, FFS                45          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              254     750     830     0    veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                71      208     231     0               
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           308     908     1005    0     pc/h      
                                                                               
Volume ratio, VR                               0.861                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  21          lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              0           lc/h                    
Total lane changes, LCALL                  21          lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.019                               



Average weaving speed, SW                  44.4        mi/h                    
Average non-weaving speed, SNW             39.7        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   43.7        mi/h                    
Weaving segment density, D                 25.4        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.828                               
Weaving segment flow rate, v               2221        pc/h                    
Weaving segment capacity, cW               2462        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            12346       483         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1342         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.828        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-85SB C-D                                       
Weaving Location:             I-385 & Woodruff                                 
Analysis Year:                2015                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  556         ft                     
Freeway free-flow speed, FFS                45          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              678     406     812     135  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                188     113     226     38              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           821     492     983     164   pc/h      
                                                                               
Volume ratio, VR                               0.600                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  25          lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              119         lc/h                    
Total lane changes, LCALL                  144         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.078                               



Average weaving speed, SW                  42.8        mi/h                    
Average non-weaving speed, SNW             39.1        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   41.3        mi/h                    
Weaving segment density, D                 29.8        pc/mi/ln                
Level of service, LOS                      D                                   
Weaving segment v/c ratio                  0.767                               
Weaving segment flow rate, v               2460        pc/h                    
Weaving segment capacity, cW               2941        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            9014        556         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1603         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.767        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-385NB                                          
Weaving Location:             Woodruff & I-85                                  
Analysis Year:                2015                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  1240        ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              3235    950     1033    181  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                899     264     287     50              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           3918    1151    1251    219   pc/h      
                                                                               
Volume ratio, VR                               0.367                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.001                               
Weaving segment flow rate, v               6539        pc/h                    
Weaving segment capacity, cW               5994        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6317        1240        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1862         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.001        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-385SB                                          
Weaving Location:             I-85 & Woodruff                                  
Analysis Year:                2015                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  909         ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              3763    750     851     268  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                1045    208     236     74              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           4557    908     1031    325   pc/h      
                                                                               
Volume ratio, VR                               0.284                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  154         lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              728         lc/h                    
Total lane changes, LCALL                  882         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.221                               



Average weaving speed, SW                  47.8        mi/h                    
Average non-weaving speed, SNW             46.8        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   47.1        mi/h                    
Weaving segment density, D                 36.2        pc/mi/ln                
Level of service, LOS                      E                                   
Weaving segment v/c ratio                  0.895                               
Weaving segment flow rate, v               6821        pc/h                    
Weaving segment capacity, cW               6991        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5416        909         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1905         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.895        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               





BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To Pelham Rd 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6960 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2810 pc/h/ln

S 33.4 mph 

D = vp / S 84.1 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To I-385 to Pelham Rd 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 9734 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

3930 pc/h/ln

S mph 

D = vp / S pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To
I-85NB C-D Ramp to I-385 
on 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 
Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 5346 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2158 pc/h/ln

S 54.3 mph 

D = vp / S 39.7 pc/mi/ln 

LOS E 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To
I-85NB CD off to I-85NB CD 

on 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 3259 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

1316 pc/h/ln

S 60.0 mph 

D = vp / S 21.9 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To US 276 to Woodruff Rd 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 5930 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2394 pc/h/ln

S 48.6 mph 

D = vp / S 49.3 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To at 276 WB 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 5044 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2036 pc/h/ln

S 56.5 mph 

D = vp / S 36.0 pc/mi/ln 

LOS E 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To 276 EB to 276 WB 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 5550 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2241 pc/h/ln

S 52.5 mph 

D = vp / S 42.7 pc/mi/ln 

LOS E 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To AT 276 EB 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 4933 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

1991 pc/h/ln

S 57.2 mph 

D = vp / S 34.8 pc/mi/ln 

LOS D 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To BEGIN TO US 276 EB 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6609 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2668 pc/h/ln

S 39.3 mph 

D = vp / S 67.9 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To End to Pelham Rd 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 9250 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

3734 pc/h/ln

S mph 

D = vp / S pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To Pelham Rd WB 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6467 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2611 pc/h/ln

S 41.4 mph 

D = vp / S 63.0 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To Pelham Rd 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6910 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2790 pc/h/ln

S 34.3 mph 

D = vp / S 81.4 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To Pelham Rd to I-385 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 8859 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

3576 pc/h/ln

S mph 

D = vp / S pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To
I-85SB C-D off - I-85SB C-D 

on 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 3949 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

1594 pc/h/ln

S 60.0 mph 

D = vp / S 26.6 pc/mi/ln 

LOS D 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To I-85SB C-D on - Woodruff 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6004 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2424 pc/h/ln

S 47.7 mph 

D = vp / S 50.8 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst TCA Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To Woodruff Rd to US 276 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6840 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2761 pc/h/ln

S 35.5 mph 

D = vp / S 77.7 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To 276 WB 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6172 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2492 pc/h/ln

S 45.6 mph 

D = vp / S 54.7 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To at US 276 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 7663 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

3094 pc/h/ln

S 19.5 mph 

D = vp / S 158.9 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To 276 EB 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6598 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2664 pc/h/ln

S 39.4 mph 

D = vp / S 67.5 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To US 276 EB TO BEGIN 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 7213 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2912 pc/h/ln

S 28.7 mph 

D = vp / S 101.3 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To Pelham Rd to End 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 7392 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2984 pc/h/ln

S 25.2 mph 

D = vp / S 118.3 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To Pelham Rd eb on to wb on 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6535 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2638 pc/h/ln

S 40.4 mph 

D = vp / S 65.2 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To Pelham Rd 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 5404 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2182 pc/h/ln

S 53.8 mph 

D = vp / S 40.5 pc/mi/ln 

LOS E 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To I-385 to Pelham Rd 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 7864 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

3175 pc/h/ln

S 15.0 mph 

D = vp / S 212.3 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 NB 
Agency or Company Florence & Hutcheson From/To C-D Ramp to I-385 on 
Date Performed 3/31/2011 Jurisdiction Greenville, SC 
Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 4384 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

1770 pc/h/ln

S 59.5 mph 

D = vp / S 29.8 pc/mi/ln 

LOS D 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To
I-85NB CD off to I-85NB CD 

on 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 3743 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

1511 pc/h/ln

S 60.0 mph 

D = vp / S 25.2 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To US 276 to Woodruff Rd 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6350 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2564 pc/h/ln

S 43.1 mph 

D = vp / S 59.5 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 

Copyright © 2010 University of Florida, All Rights Reserved     HCS 2010TM   Version 6.1 Generated:  8/20/2012    10:48 AM

Page 1 of 1BASIC FREEWAY WORKSHEET

8/20/2012file:///C:/Users/amay/AppData/Local/Temp/f2kCB12.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To at 276 WB 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 5563 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2246 pc/h/ln

S 52.4 mph 

D = vp / S 42.8 pc/mi/ln 

LOS E 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To 276 EB to 276 WB 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6388 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2579 pc/h/ln

S 42.6 mph 

D = vp / S 60.5 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To AT 276 EB 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6058 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2446 pc/h/ln

S 47.0 mph 

D = vp / S 52.0 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To BEGIN TO US 276 EB 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6412 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2589 pc/h/ln

S 42.2 mph 

D = vp / S 61.3 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To End to Pelham Rd 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 7927 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

3200 pc/h/ln

S 13.5 mph 

D = vp / S 236.9 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To Pelham Rd WB 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6789 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2741 pc/h/ln

S 36.4 mph 

D = vp / S 75.4 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To Pelham Rd 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 7579 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

3060 pc/h/ln

S 21.3 mph 

D = vp / S 143.7 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To Pelham Rd to I-385 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 9099 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

3673 pc/h/ln

S mph 

D = vp / S pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To
I-85SB C-D off - I-85SB C-D 

on 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 5200 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2099 pc/h/ln

S 55.5 mph 

D = vp / S 37.8 pc/mi/ln 

LOS E 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To
I-85SB C-D on - Woodruff 

Rd 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 7192 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2903 pc/h/ln

S 29.2 mph 

D = vp / S 99.5 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To Woodruff Rd to US 276 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 8610 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

3476 pc/h/ln

S mph 

D = vp / S pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To 276 WB 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 8006 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

3232 pc/h/ln

S 11.6 mph 

D = vp / S 277.8 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To at US 276 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 8897 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

3592 pc/h/ln

S mph 

D = vp / S pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 

Copyright © 2010 University of Florida, All Rights Reserved     HCS 2010TM   Version 6.1 Generated:  8/20/2012    2:25 PM

Page 1 of 1BASIC FREEWAY WORKSHEET

8/20/2012file:///C:/Users/amay/AppData/Local/Temp/f2kAE3.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To 276 EB 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 8183 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

3304 pc/h/ln

S 7.3 mph 

D = vp / S 454.4 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To US 276 EB TO BEGIN 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 9009 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

3637 pc/h/ln

S mph 

D = vp / S pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst Nj Highway/Direction of Travel I-85 NB 
Agency or Company Florence & Hutcheson From/To Pelham Rd to End 
Date Performed 3/31/2011 Jurisdiction Greenville, SC 
Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 9468 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

3822 pc/h/ln

S mph 

D = vp / S pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst NJ Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To Pelham Rd WB 

Date Performed 3/31/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 No-Build 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 8341 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

3367 pc/h/ln

S 3.3 mph 

D = vp / S 1020.5 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/14/2011                                        
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-85NB C-D                                       
Weaving Location:             Woodruff & I-385                                 
Analysis Year:                2035                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  840         ft                     
Freeway free-flow speed, FFS                45          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              921     636     790     181  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                256     177     219     50              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1115    770     957     219   pc/h      
                                                                               
Volume ratio, VR                               0.564                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1727        lc/h                    
Weaving lane changes, LCW                  1809        lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              152         lc/h                    
Total lane changes, LCALL                  1961        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.441                               



Average weaving speed, SW                  35.8        mi/h                    
Average non-weaving speed, SNW             27.7        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   31.7        mi/h                    
Weaving segment density, D                 32.1        pc/mi/ln                
Level of service, LOS                      D                                   
Weaving segment v/c ratio                  0.720                               
Weaving segment flow rate, v               3061        pc/h                    
Weaving segment capacity, cW               3903        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            8586        840         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1657         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.720        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



I-85/I-385 No-Build 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst NJ 

Agency/Company Florence & Hutcheson 
Date Performed 4/8/2011 
Analysis Time Period AM 

Freeway/Dir of Travel I-85 SB 
Weaving Segment Location US-276 
Analysis Year 2035 

Project Description  I-85/I-385 No-Build

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 

Weaving segment length, L
S 420ft

Freeway free-flow speed, FFS 60 mph 

Segment type Freeway 

Freeway minimum speed, S
MIN

15 

Freeway maximum capacity, C
IFL

2300 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 5107  0.90  18  0  1.5  1.2  0.917  1.00  6185  

V
RF 1491  0.90  18  0  1.5  1.2  0.917  1.00  1806  

V
FR 1065  0.90  18  0  1.5  1.2  0.917  1.00  1290  

V
RR 0  0.90  18  0  1.5  1.2  0.917  1.00  6185  

V
NW 6185 V = 9281  

V
W 3096  

VR 0.334  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.00 int/mi

Minimum RF lane changes, LC
RF 0 lc/pc

Minimum FR lane changes, LC
FR 0 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LC
MIN lc/h

Weaving lane changes, LC
W lc/h

Non-weaving lane changes, LC
NW lc/h

Total lane changes, LC
ALL lc/h

Non-weaving vehicle index, I
NW

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 9281 pc/h

Weaving segment capacity, c
w 6601 veh/h

Weaving segment v/c ratio 1.290 

Weaving segment density, D pc/mi/ln

Level of Service, LOS  F  

Weaving intensity factor, W 

Weaving segment speed, S mph

Average weaving speed, S
W mph

Average non-weaving speed, S
NW mph

Maximum weaving length, L
MAX 5947 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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I-85/I-385 No-Build 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst NJ 

Agency/Company Florence & Hutcheson 
Date Performed 4/8/2011 
Analysis Time Period AM 

Freeway/Dir of Travel I-85 NB 
Weaving Segment Location US-276 
Analysis Year 2035 

Project Description  I-85/I-385 No-Build

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 

Weaving segment length, L
S 416ft

Freeway free-flow speed, FFS 60 mph 

Segment type Freeway 

Freeway minimum speed, S
MIN

15 

Freeway maximum capacity, C
IFL

2300 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 5233  0.90  18  0  1.5  1.2  0.917  1.00  6338  

V
RF 825  0.90  18  0  1.5  1.2  0.917  1.00  999  

V
FR 330  0.90  18  0  1.5  1.2  0.917  1.00  400  

V
RR 0  0.90  18  0  1.5  1.2  0.917  1.00  6338  

V
NW 6338 V = 7737  

V
W 1399  

VR 0.181  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.00 int/mi

Minimum RF lane changes, LC
RF 0 lc/pc

Minimum FR lane changes, LC
FR 0 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LC
MIN 0 lc/h

Weaving lane changes, LC
W 67 lc/h

Non-weaving lane changes, LC
NW 761 lc/h

Total lane changes, LC
ALL 828 lc/h

Non-weaving vehicle index, I
NW 0.389 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 7737 pc/h

Weaving segment capacity, c
w 7339 veh/h

Weaving segment v/c ratio 0.967 

Weaving segment density, D 38.6 pc/mi/ln

Level of Service, LOS  E  

Weaving intensity factor, W 0.389 

Weaving segment speed, S 50.1 mph

Average weaving speed, S
W 47.4 mph

Average non-weaving speed, S
NW 50.7 mph

Maximum weaving length, L
MAX 4341 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-385SB                                          
Weaving Location:             Roper Mtn & I-85                                 
Analysis Year:                2035                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  1780        ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1977    1053    2290    306  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                549     293     636     85              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2394    1275    2773    371   pc/h      
                                                                               
Volume ratio, VR                               0.594                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.687                               
Weaving segment flow rate, v               6813        pc/h                    
Weaving segment capacity, cW               3706        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            8948        1780        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1702         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.687        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/8/2011                                         
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-385NB                                          
Weaving Location:             I-85 & Roper Mtn                                 
Analysis Year:                2035                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  2500        ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              3206    1284    1793    1283 veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                891     357     498     356             
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           3883    1555    2172    1554  pc/h      
                                                                               
Volume ratio, VR                               0.407                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.553                               
Weaving segment flow rate, v               9164        pc/h                    
Weaving segment capacity, cW               5414        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6756        2500        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1924         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.553        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/14/2011                                        
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-385SB                                          
Weaving Location:             I-85 & Woodruff                                  
Analysis Year:                2035                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  909         ft                     
Freeway free-flow speed, FFS                60          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2300        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              3293    730     1802    87   veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                915     203     501     24              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           3988    884     2182    105   pc/h      
                                                                               
Volume ratio, VR                               0.428                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.278                               
Weaving segment flow rate, v               7159        pc/h                    
Weaving segment capacity, cW               5141        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7000        909         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2300        1834         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.278        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/14/2011                                        
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-385NB                                          
Weaving Location:             Woodruff & I-85                                  
Analysis Year:                2035                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  1240        ft                     
Freeway free-flow speed, FFS                60          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2300        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              4244    1429    1498    335  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                1179    397     416     93              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           5140    1731    1814    406   pc/h      
                                                                               
Volume ratio, VR                               0.390                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.477                               
Weaving segment flow rate, v               9091        pc/h                    
Weaving segment capacity, cW               5647        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6569        1240        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2300        1892         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.477        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/14/2011                                        
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-85SB C-D                                       
Weaving Location:             I-385 & Woodruff                                 
Analysis Year:                2035                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  556         ft                     
Freeway free-flow speed, FFS                45          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1221    801     834     115  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                339     223     232     32              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1479    970     1010    139   pc/h      
                                                                               
Volume ratio, VR                               0.550                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.092                               
Weaving segment flow rate, v               3598        pc/h                    
Weaving segment capacity, cW               3024        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            8420        556         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1648         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.092        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/14/2011                                        
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-85SB C-D                                       
Weaving Location:             I-385                                            
Analysis Year:                2035                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  483         ft                     
Freeway free-flow speed, FFS                45          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              839     1183    2065    0    veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                233     329     574     0               
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1016    1433    2501    0     pc/h      
                                                                               
Volume ratio, VR                               0.795                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.757                               
Weaving segment flow rate, v               4950        pc/h                    
Weaving segment capacity, cW               2585        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            11470       483         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1409         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.757        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/14/2011                                        
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-85SB C-D                                       
Weaving Location:             I-385 & Woodruff                                 
Analysis Year:                2035                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  556         ft                     
Freeway free-flow speed, FFS                45          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              880     537     1112    344  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                244     149     309     96              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1066    650     1347    417   pc/h      
                                                                               
Volume ratio, VR                               0.574                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.070                               
Weaving segment flow rate, v               3480        pc/h                    
Weaving segment capacity, cW               2985        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            8702        556         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1627         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.070        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/14/2011                                        
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-85SB C-D                                       
Weaving Location:             I-385                                            
Analysis Year:                2035                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  483         ft                     
Freeway free-flow speed, FFS                45          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              416     1001    1172    0    veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                116     278     326     0               
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           504     1212    1419    0     pc/h      
                                                                               
Volume ratio, VR                               0.839                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.148                               
Weaving segment flow rate, v               3135        pc/h                    
Weaving segment capacity, cW               2505        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            12053       483         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1365         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.148        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/14/2011                                        
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-85NB C-D                                       
Weaving Location:             Woodruff & I-385                                 
Analysis Year:                2035                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  840         ft                     
Freeway free-flow speed, FFS                45          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1596    1047    1140    525  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                443     291     317     146             
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1933    1268    1381    636   pc/h      
                                                                               
Volume ratio, VR                               0.508                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.104                               
Weaving segment flow rate, v               5218        pc/h                    
Weaving segment capacity, cW               4337        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7916        840         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1709         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.104        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



I-85/I-385 No-Build 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst NJ 

Agency/Company Florence & Hutcheson 
Date Performed 4/4/2011 
Analysis Time Period PM 

Freeway/Dir of Travel I-85SB 
Weaving Segment Location US-276 
Analysis Year 2035 

Project Description  I-85/I-385 No-Build

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 

Weaving segment length, L
S 420ft

Freeway free-flow speed, FFS 60 mph 

Segment type Freeway 

Freeway minimum speed, S
MIN

15 

Freeway maximum capacity, C
IFL

2300 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 7292  0.90  18  0  1.5  1.2  0.917  1.00  8831  

V
RF 891  0.90  18  0  1.5  1.2  0.917  1.00  1079  

V
FR 714  0.90  18  0  1.5  1.2  0.917  1.00  865  

V
RR 0  0.90  18  0  1.5  1.2  0.917  1.00  8831  

V
NW 8831 V = 10775  

V
W 1944  

VR 0.180  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.00 int/mi

Minimum RF lane changes, LC
RF 0 lc/pc

Minimum FR lane changes, LC
FR 0 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LC
MIN lc/h

Weaving lane changes, LC
W lc/h

Non-weaving lane changes, LC
NW lc/h

Total lane changes, LC
ALL lc/h

Non-weaving vehicle index, I
NW

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 10775 pc/h

Weaving segment capacity, c
w 7339 veh/h

Weaving segment v/c ratio 1.347 

Weaving segment density, D pc/mi/ln

Level of Service, LOS  F  

Weaving intensity factor, W 

Weaving segment speed, S mph

Average weaving speed, S
W mph

Average non-weaving speed, S
NW mph

Maximum weaving length, L
MAX 4337 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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I-85/I-385 No-Build 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst NJ 

Agency/Company Florence & Hutcheson 
Date Performed 4/8/2011 
Analysis Time Period PM 

Freeway/Dir of Travel I-85 NB 
Weaving Segment Location US-276 
Analysis Year 2035 

Project Description  I-85/I-385 No-Build

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 

Weaving segment length, L
S 416ft

Freeway free-flow speed, FFS 60 mph 

Segment type Freeway 

Freeway minimum speed, S
MIN

15 

Freeway maximum capacity, C
IFL

2300 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 4427  0.90  18  0  1.5  1.2  0.917  1.00  5362  

V
RF 617  0.90  18  0  1.5  1.2  0.917  1.00  747  

V
FR 506  0.90  18  0  1.5  1.2  0.917  1.00  613  

V
RR 0  0.90  18  0  1.5  1.2  0.917  1.00  5362  

V
NW 5362 V = 6722  

V
W 1360  

VR 0.202  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.00 int/mi

Minimum RF lane changes, LC
RF 0 lc/pc

Minimum FR lane changes, LC
FR 0 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LC
MIN 0 lc/h

Weaving lane changes, LC
W 67 lc/h

Non-weaving lane changes, LC
NW 560 lc/h

Total lane changes, LC
ALL 627 lc/h

Non-weaving vehicle index, I
NW 0.312 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 6722 pc/h

Weaving segment capacity, c
w 7277 veh/h

Weaving segment v/c ratio 0.847 

Weaving segment density, D 32.7 pc/mi/ln

Level of Service, LOS  D  

Weaving intensity factor, W 0.312 

Weaving segment speed, S 51.4 mph

Average weaving speed, S
W 49.3 mph

Average non-weaving speed, S
NW 51.9 mph

Maximum weaving length, L
MAX 4560 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/14/2011                                        
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-385SB                                          
Weaving Location:             Roper Mtn & I-85                                 
Analysis Year:                2035                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  1780        ft                     
Freeway free-flow speed, FFS                60          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2300        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              3938    2242    3318    651  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                1094    623     922     181             
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           4769    2715    4018    788   pc/h      
                                                                               
Volume ratio, VR                               0.548                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  2.805                               
Weaving segment flow rate, v               12290       pc/h                    
Weaving segment capacity, cW               4019        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            8391        1780        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2300        1794         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        2.805        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/8/2011                                         
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-385NB                                          
Weaving Location:             I-85 & Roper Mtn                                 
Analysis Year:                2035                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  2500        ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              4634    724     2240    720  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                1287    201     622     200             
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           5612    877     2713    872   pc/h      
                                                                               
Volume ratio, VR                               0.356                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.496                               
Weaving segment flow rate, v               10074       pc/h                    
Weaving segment capacity, cW               6179        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6196        2500        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1967         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.496        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/14/2011                                        
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-385SB                                          
Weaving Location:             I-85 & Woodruff                                  
Analysis Year:                2035                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  909         ft                     
Freeway free-flow speed, FFS                60          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2300        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              5865    1145    1487    427  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                1629    318     413     119             
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           7103    1387    1801    517   pc/h      
                                                                               
Volume ratio, VR                               0.295                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.389                               
Weaving segment flow rate, v               10808       pc/h                    
Weaving segment capacity, cW               7141        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5530        909         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2300        1946         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.389        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/14/2011                                        
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-385NB                                          
Weaving Location:             Woodruff & I-85                                  
Analysis Year:                2035                                             
Description:                  I-85/I-385 No-Build                              
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  1240        ft                     
Freeway free-flow speed, FFS                60          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2300        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              4966    1393    1619    256  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                1379    387     450     71              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           6014    1687    1961    310   pc/h      
                                                                               
Volume ratio, VR                               0.366                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.520                               
Weaving segment flow rate, v               9972        pc/h                    
Weaving segment capacity, cW               6019        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6301        1240        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2300        1913         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.520        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               





                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         6/24/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           6789           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              790            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1520           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2760           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        6789        790         1520      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1886        219         422       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8222        957         1841      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.593   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  4875   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9179          6900            Yes                   
      FO                                                                       
     v  or v               3347 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           Yes                                   
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5522                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                9179          4600                  Yes                  
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   52.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 2.828                        
                                              S                                
Space mean speed in ramp influence area,     S  = 9.1     mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 12.0    mph                  
_______________________________________________________________________________
                                                                               



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction US 276 (EXIT48B)

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 650 

Freeway Volume, V
F 6840 

Ramp Volume, VR 668 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 30.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 500  ft 

V
D
 = 1491  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 6840 0.90 Level 18 0 0.917 1.00 8284

 Ramp 668 0.90 Level 18 0 0.917 1.00 809

 UpStream

 DownStream 1491 0.90 Level 18 0 0.917 1.00 1806

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.516  using Equation (Exhibit 13-7) 

V
12

 = 4664  pc/h 

V3 or Vav34 3620  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 5584  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 8284 Exhibit 13-8 6900 Yes

VFO = VF - VR 7475 Exhibit 13-8 6900 Yes

VR 809 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 4664 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 46.4 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.566 (Exhibit 13-12) 

S
R
= 49.8 mph (Exhibit 13-12) 

S
0
= 59.2 mph (Exhibit 13-12) 

S = 52.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction Pelham Rd

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 2800  ft 

Vu = 2783  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 550 

Deceleration Lane Length L
D

Freeway Volume, V
F 6467 

Ramp Volume, V
R 443 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 30.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6467 0.90 Level 18 0 0.917 1.00 7832

 Ramp 443 0.90 Level 18 0 0.917 1.00 537

 UpStream 2783 0.90 Level 18 0 0.917 1.00 3371

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 1201.77   (Equation 13-6 or 13-7)

P
FM

 = 0.593   using Equation  (Exhibit 13-6) 

V12 = 4644   pc/h 

V
3
 or V

av34
3188   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 5132   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 8369  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 5669   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 46.0 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 1.418 (Exibit 13-11) 

S
R
= 34.5 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 38.5 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         6/24/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           6467           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              443            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1949           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2760           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        6467        443         1949      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1796        123         541       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7832        537         2360      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.593   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  4644   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8369          6900            Yes                   
      FO                                                                       
     v  or v               3188 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           Yes                                   
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5132                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                8369          4600                  Yes                  
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   46.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.418                        
                                              S                                
Space mean speed in ramp influence area,     S  = 34.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 38.5    mph                  
_______________________________________________________________________________
                                                                               



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction C-D ROAD

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 5100  ft 

Vu = 3899  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 900 

Deceleration Lane Length L
D

Freeway Volume, V
F 5200 

Ramp Volume, V
R 1992 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5200 0.90 Level 18 0 0.917 1.00 6298

 Ramp 1992 0.90 Level 18 0 0.917 1.00 2413

 UpStream 3899 0.90 Level 18 0 0.917 1.00 4722

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 2215.15   (Equation 13-6 or 13-7)

P
FM

 = 0.603   using Equation  (Exhibit 13-6) 

V12 = 3796   pc/h 

V
3
 or V

av34
2502   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 8711  Exhibit 13-8 Yes 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 6209   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 47.2 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 2.179 (Exibit 13-11) 

SR= 20.8 mph (Exhibit 13-11) 

S
0
= 52.3 mph (Exhibit 13-11) 

S = 25.1 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction Pelham Road

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 1400 

Freeway Volume, V
F 7927 

Ramp Volume, VR 1138 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 2000  ft 

V
D
 = 790  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 7927 0.90 Level 18 0 0.917 1.00 9600

 Ramp 1138 0.90 Level 18 0 0.917 1.00 1378

 UpStream

 DownStream 790 0.90 Level 18 0 0.917 1.00 957

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.457  using Equation (Exhibit 13-7) 

V
12

 = 5132  pc/h 

V3 or Vav34 4468  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 6900  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 9600 Exhibit 13-8 6900 Yes

VFO = VF - VR 8222 Exhibit 13-8 6900 Yes

VR 1378 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 5132 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 51.0 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.422 (Exhibit 13-12) 

S
R
= 52.4 mph (Exhibit 13-12) 

S
0
= 59.2 mph (Exhibit 13-12) 

S = 54.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction C-D ROAD

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 900 

Deceleration Lane Length L
D

Freeway Volume, V
F 5200 

Ramp Volume, V
R 1992 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 2250  ft 

VD = 1418  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5200 0.90 Level 18 0 0.917 1.00 6298

 Ramp 1992 0.90 Level 18 0 0.917 1.00 2413

 UpStream

 DownStream 1418 0.90 Level 18 0 0.917 1.00 1717

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.603   using Equation  (Exhibit 13-6) 

V12 = 3796   pc/h 

V
3
 or V

av34
2502   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 8711  Exhibit 13-8 Yes 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 6209   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 47.2 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 2.179 (Exibit 13-11) 

SR= 20.8 mph (Exhibit 13-11) 

S
0
= 52.3 mph (Exhibit 13-11) 

S = 25.1 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction C-D ROAD

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 5100  ft 

Vu = 4910  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 900 

Deceleration Lane Length L
D

Freeway Volume, V
F 3949 

Ramp Volume, V
R 2055 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3949 0.90 Level 18 0 0.917 1.00 4783

 Ramp 2055 0.90 Level 18 0 0.917 1.00 2489

 UpStream 4910 0.90 Level 18 0 0.917 1.00 5947

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 1907.21   (Equation 13-6 or 13-7)

P
FM

 = 0.603   using Equation  (Exhibit 13-6) 

V12 = 2883   pc/h 

V
3
 or V

av34
1900   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 7272  Exhibit 13-8 Yes 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 5372   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 40.6 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 1.080 (Exibit 13-11) 

SR= 40.6 mph (Exhibit 13-11) 

S
0
= 55.0 mph (Exhibit 13-11) 

S = 43.5 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction Pelham Road

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 1400 

Freeway Volume, V
F 9250 

Ramp Volume, VR 2783 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 2000  ft 

V
D
 = 443  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 9250 0.90 Level 18 0 0.917 1.00 11203

 Ramp 2783 0.90 Level 18 0 0.917 1.00 3371

 UpStream

 DownStream 443 0.90 Level 18 0 0.917 1.00 537

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.325  using Equation (Exhibit 13-7) 

V
12

 = 5915  pc/h 

V3 or Vav34 5288  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 8503  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 11203 Exhibit 13-8 6900 Yes

VFO = VF - VR 7832 Exhibit 13-8 6900 Yes

VR 3371 Exhibit 13-10 2100 Yes

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 5915 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 64.8 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.601 (Exhibit 13-12) 

S
R
= 49.2 mph (Exhibit 13-12) 

S
0
= 59.2 mph (Exhibit 13-12) 

S = 51.3 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction C-D ROAD

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 900 

Deceleration Lane Length L
D

Freeway Volume, V
F 3949 

Ramp Volume, V
R 2055 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 2250  ft 

VD = 836  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3949 0.90 Level 18 0 0.917 1.00 4783

 Ramp 2055 0.90 Level 18 0 0.917 1.00 2489

 UpStream

 DownStream 836 0.90 Level 18 0 0.917 1.00 1012

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.603   using Equation  (Exhibit 13-6) 

V12 = 2883   pc/h 

V
3
 or V

av34
1900   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 7272  Exhibit 13-8 Yes 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 5372   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 40.6 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 1.080 (Exibit 13-11) 

SR= 40.6 mph (Exhibit 13-11) 

S
0
= 55.0 mph (Exhibit 13-11) 

S = 43.5 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 881 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: C

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 No-Build

_________1__________

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

I-85 SB C-D

1430
1910
2250

Florence & Hutcheson
8/24/2011

PM

1066.99

I-85 SB C-D to Woodruff
Greenville, SC



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 1992 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: F

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

I-85 SB C-D

1430
1910
2250

Florence & Hutcheson
8/25/2011

PM

2412.53

I-85 SB C-D to I-85SB
Greenville, SC

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 No-Build

_________1__________



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 916 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: C

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

I-85 SB C-D

1430
1910
2250

Florence & Hutcheson
8/24/2011

AM

1109.38

I-85 SB C-D to Woodruff
Greenville, SC

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 No-Build

_________1__________



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 2055 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: F

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 No-Build

_________1__________

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

I-85 SB C-D

1430
1910
2250

Florence & Hutcheson
8/25/2011

AM

2488.83

I-85 SB C-D to I-85SB
Greenville, SC



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 1456 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: D

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 No-Build

_________1__________

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

I-85 SB C-D

1430
1910
2250

Florence & Hutcheson
8/24/2011

PM

1763.38

I-385SB to I-85SB/Woodruff
Greenville, SC



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 949 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: C

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

I-85 SB C-D

1430
1910
2250

Florence & Hutcheson
8/24/2011

AM

1149.34

I-385SB to I-85SB/Woodruff
Greenville, SC

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 No-Build

_________1__________



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 1172 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: C

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

I-85 SB C-D

1430
1910
2250

Florence & Hutcheson
8/24/2011

PM

1419.42

I-85SB C-D to I-385 SB
Greenville, SC

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 No-Build

_________1__________



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 2065 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: F

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 No-Build

_________1__________

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

I-85 SB C-D

1430
1910
2250

Florence & Hutcheson
8/24/2011

AM

2500.94

I-85SB C-D to I-385 SB
Greenville, SC



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 1001 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: C

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 No-Build

_________1__________

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

I-85 SB C-D

1430
1910
2250

Florence & Hutcheson
8/24/2011

PM

1212.32

I-385 NB Entrance to I-85SB C-D
Greenville, SC



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 1183 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: D

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

I-85 SB C-D

1430
1910
2250

Florence & Hutcheson
8/24/2011

AM

1432.74

I-385 NB Entrance to I-85SB C-D
Greenville, SC

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 No-Build

_________1__________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         8/24/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB C-D                                            
Junction:               I-385 NB                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           3899           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              2311           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1001           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   800            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3899        2311        1001      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1083        642         278       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4722        2799        1212      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4722   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4722          4500            Yes                   
      Fi   F                                                                   
     v  = v - v            1923          4500            No                    
      FO   F   R                                                               
     v                     2799          2100            Yes                   
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4722                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4722          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   31.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.550                        
                                              S                                
Space mean speed in ramp influence area,     S  = 47.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 47.9    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         8/24/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB C-D                                            
Junction:               I-385 NB                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4910           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              2006           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1183           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   800            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4910        2006        1183      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1364        557         329       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5947        2429        1433      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5947   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5947          4500            Yes                   
      Fi   F                                                                   
     v  = v - v            3518          4500            No                    
      FO   F   R                                                               
     v                     2429          2100            Yes                   
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5947                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5947          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   41.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.517                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 48.3    mph                  
_______________________________________________________________________________



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction C-D ROAD

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 600 

Freeway Volume, V
F 9099 

Ramp Volume, VR 3899 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 5100  ft 

V
D
 = 1992  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 9099 0.90 Level 18 0 0.917 1.00 11020

 Ramp 3899 0.90 Level 18 0 0.917 1.00 4722

 UpStream

 DownStream 1992 0.90 Level 18 0 0.917 1.00 2413

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.267  using Equation (Exhibit 13-7) 

V
12

 = 6405  pc/h 

V3 or Vav34 4615  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 8320  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 11020 Exhibit 13-8 6900 Yes

VFO = VF - VR 6298 Exhibit 13-8 6900 No

VR 4722 Exhibit 13-10 2100 Yes

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 6405 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 70.4 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.723 (Exhibit 13-12) 

S
R
= 47.0 mph (Exhibit 13-12) 

S
0
= 59.2 mph (Exhibit 13-12) 

S = 49.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction C-D ROAD

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 600 

Freeway Volume, V
F 8859 

Ramp Volume, VR 4910 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 5100  ft 

V
D
 = 2055  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 8859 0.90 Level 18 0 0.917 1.00 10729

 Ramp 4910 0.90 Level 18 0 0.917 1.00 5947

 UpStream

 DownStream 2055 0.90 Level 18 0 0.917 1.00 2489

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.218  using Equation (Exhibit 13-7) 

V
12

 = 6990  pc/h 

V3 or Vav34 3739  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 8029  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 10729 Exhibit 13-8 6900 Yes

VFO = VF - VR 4782 Exhibit 13-8 6900 No

VR 5947 Exhibit 13-10 2100 Yes

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 6990 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 67.9 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.833 (Exhibit 13-12) 

S
R
= 45.0 mph (Exhibit 13-12) 

S
0
= 59.2 mph (Exhibit 13-12) 

S = 47.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction Woodruff Rd.

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 2250  ft 

Vu = 1992  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 1500 

Deceleration Lane Length L
D

Freeway Volume, V
F 7192 

Ramp Volume, V
R 1418 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 7192 0.90 Level 18 0 0.917 1.00 8710

 Ramp 1418 0.90 Level 18 0 0.917 1.00 1717

 UpStream 1992 0.90 Level 18 0 0.917 1.00 2413

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.619   using Equation  (Exhibit 13-6) 

V12 = 5396   pc/h 

V
3
 or V

av34
3314   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 6010   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 10427  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 7727   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 55.6 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 9.034 (Exibit 13-11) 

S
R
= -102.6 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction Woodruff Rd.

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 2250  ft 

Vu = 2055  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 1500 

Deceleration Lane Length L
D

Freeway Volume, V
F 6004 

Ramp Volume, V
R 836 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6004 0.90 Level 18 0 0.917 1.00 7272

 Ramp 836 0.90 Level 18 0 0.917 1.00 1012

 UpStream 2055 0.90 Level 18 0 0.917 1.00 2489

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.619   using Equation  (Exhibit 13-6) 

V12 = 4505   pc/h 

V
3
 or V

av34
2767   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 4572   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 8284  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 5584   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 39.2 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 1.224 (Exibit 13-11) 

S
R
= 38.0 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 41.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction US 276

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 450  ft 

Vu = 506  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 550 

Deceleration Lane Length L
D

Freeway Volume, V
F 5044 

Ramp Volume, V
R 886 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 30.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5044 0.90 Level 18 0 0.917 1.00 6109

 Ramp 886 0.90 Level 18 0 0.917 1.00 1073

 UpStream 506 0.90 Level 18 0 0.917 1.00 613

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 947.75   (Equation 13-6 or 13-7)

P
FM

 = 0.561   using Equation  (Exhibit 13-6) 

V12 = 3430   pc/h 

V
3
 or V

av34
2679   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 3490   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7182  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 4563   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 37.1 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.662 (Exibit 13-11) 

S
R
= 48.1 mph (Exhibit 13-11) 

S
0
= 51.6 mph (Exhibit 13-11) 

S = 49.3 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction US 276

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 450  ft 

Vu = 825  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 550 

Deceleration Lane Length L
D

Freeway Volume, V
F 5563 

Ramp Volume, V
R 787 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 30.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5563 0.90 Level 18 0 0.917 1.00 6737

 Ramp 787 0.90 Level 18 0 0.917 1.00 953

 UpStream 825 0.90 Level 18 0 0.917 1.00 999

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 1056.46   (Equation 13-6 or 13-7)

P
FM

 = 0.555   using Equation  (Exhibit 13-6) 

V12 = 3736   pc/h 

V
3
 or V

av34
3001   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 4037   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7690  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 4990   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 40.5 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.861 (Exibit 13-11) 

S
R
= 44.5 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 46.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction US 276 (EXIT48B)

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 420  ft 

Vu = 617  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 420 

Freeway Volume, V
F 5550 

Ramp Volume, VR 506 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 5550 0.90 Level 18 0 0.917 1.00 6722

 Ramp 506 0.90 Level 18 0 0.917 1.00 613

 UpStream 617 0.90 Level 18 0 0.917 1.00 747

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

LEQ =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 = 4172.76  (Equation 13-12 or 13-13) 

PFD = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 6722  pc/h 

V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V12a =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6722 Exhibit 13-8 6900 No

VFO = VF - VR 6109 Exhibit 13-8 6900 No

VR 613 Exhibit 13-10 1900 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 6722 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 58.3 (pc/mi/ln)

LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.613 (Exhibit 13-12) 

S
R
= 49.0 mph (Exhibit 13-12) 

S
0
= 65.8 mph (Exhibit 13-12) 

S = 49.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction Pelham Rd

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 2800  ft 

Vu = 1381  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 1500 

Deceleration Lane Length L
D

Freeway Volume, V
F 8341 

Ramp Volume, V
R 1127 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 8341 0.90 Level 18 0 0.917 1.00 10102

 Ramp 1127 0.90 Level 18 0 0.917 1.00 1365

 UpStream 1381 0.90 Level 18 0 0.917 1.00 1673

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.619   using Equation  (Exhibit 13-6) 

V12 = 6258   pc/h 

V
3
 or V

av34
3844   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 7402   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 11467  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 8767   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 63.8 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 25.220 (Exibit 13-11) 

S
R
= -394.0 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 374.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction US 276 (EXIT48B)

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 420 

Freeway Volume, V
F 5550 

Ramp Volume, VR 506 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 450  ft 

V
D
 = 886  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 5550 0.90 Level 18 0 0.917 1.00 6722

 Ramp 506 0.90 Level 18 0 0.917 1.00 613

 UpStream

 DownStream 886 0.90 Level 18 0 0.917 1.00 1073

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

LEQ =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.564  using Equation (Exhibit 13-7) 

V
12

 = 4057  pc/h 

V3 or Vav34 2665  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V12a =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6722 Exhibit 13-8 6900 No

VFO = VF - VR 6109 Exhibit 13-8 6900 No

VR 613 Exhibit 13-10 1900 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 4057 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 35.4 (pc/mi/ln)

LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.613 (Exhibit 13-12) 

S
R
= 49.0 mph (Exhibit 13-12) 

S
0
= 59.3 mph (Exhibit 13-12) 

S = 52.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction US 276 (EXIT48B)

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 420  ft 

Vu = 330  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 420 

Freeway Volume, V
F 6388 

Ramp Volume, VR 825 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 6388 0.90 Level 18 0 0.917 1.00 7737

 Ramp 825 0.90 Level 18 0 0.917 1.00 999

 UpStream 330 0.90 Level 18 0 0.917 1.00 400

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

LEQ =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 = 2311.78  (Equation 13-12 or 13-13) 

PFD = 0.990  using Equation (Exhibit 13-7) 

V
12

 = 7673  pc/h 

V3 or Vav34 64  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V12a =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7737 Exhibit 13-8 6900 Yes

VFO = VF - VR 6738 Exhibit 13-8 6900 No

VR 999 Exhibit 13-10 1900 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 7673 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 66.5 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.648 (Exhibit 13-12) 

S
R
= 48.3 mph (Exhibit 13-12) 

S
0
= 65.8 mph (Exhibit 13-12) 

S = 48.4 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction Pelham Rd

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 2800  ft 

Vu = 1131  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 1500 

Deceleration Lane Length L
D

Freeway Volume, V
F 6535 

Ramp Volume, V
R 857 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6535 0.90 Level 18 0 0.917 1.00 7915

 Ramp 857 0.90 Level 18 0 0.917 1.00 1038

 UpStream 1131 0.90 Level 18 0 0.917 1.00 1370

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.619   using Equation  (Exhibit 13-6) 

V12 = 4903   pc/h 

V
3
 or V

av34
3012   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 5215   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 8953  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 6253   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 44.4 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 2.212 (Exibit 13-11) 

S
R
= 20.2 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 24.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction US 276 (EXIT48B)

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 420 

Freeway Volume, V
F 6388 

Ramp Volume, VR 825 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 450  ft 

V
D
 = 787  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 6388 0.90 Level 18 0 0.917 1.00 7737

 Ramp 825 0.90 Level 18 0 0.917 1.00 999

 UpStream

 DownStream 787 0.90 Level 18 0 0.917 1.00 953

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.521  using Equation (Exhibit 13-7) 

V
12

 = 4507  pc/h 

V3 or Vav34 3230  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 5037  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7737 Exhibit 13-8 6900 Yes

VFO = VF - VR 6738 Exhibit 13-8 6900 No

VR 999 Exhibit 13-10 1900 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 4507 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 43.8 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.648 (Exhibit 13-12) 

S
R
= 48.3 mph (Exhibit 13-12) 

S
0
= 59.2 mph (Exhibit 13-12) 

S = 51.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction US 276

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 500  ft 

Vu = 1676  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 420 

Deceleration Lane Length L
D

Freeway Volume, V
F 4933 

Ramp Volume, V
R 617 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4933 0.90 Level 18 0 0.917 1.00 5974

 Ramp 617 0.90 Level 18 0 0.917 1.00 747

 UpStream 1676 0.90 Level 18 0 0.917 1.00 2030

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 529.77   (Equation 13-6 or 13-7)

P
FM

 = 0.587   using Equation  (Exhibit 13-6) 

V12 = 3508   pc/h 

V
3
 or V

av34
2466   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 6721  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 4255   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 35.7 (pc/mi/ln) 

LOS = E (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.575 (Exibit 13-11) 

SR= 49.7 mph (Exhibit 13-11) 

S
0
= 52.5 mph (Exhibit 13-11) 

S = 50.7 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction Pelham Rd

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 1300  ft 

Vu = 2774  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 650 

Deceleration Lane Length L
D

Freeway Volume, V
F 6960 

Ramp Volume, V
R 1381 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 30.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6960 0.90 Level 18 0 0.917 1.00 8429

 Ramp 1381 0.90 Level 18 0 0.917 1.00 1673

 UpStream 2774 0.90 Level 18 0 0.917 1.00 3360

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 1617.03   (Equation 13-6 or 13-7)

P
FM

 = 0.576   using Equation  (Exhibit 13-6) 

V12 = 4851   pc/h 

V
3
 or V

av34
3578   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 5729   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 10102  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 7402   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 58.4 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 6.675 (Exibit 13-11) 

S
R
= -60.2 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 

Copyright © 2010 University of Florida, All Rights Reserved     HCS2010
TM   Version 6.1 Generated:  8/21/2012    9:01 AM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

8/21/2012file:///C:/Users/amay/AppData/Local/Temp/r2k64AB.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction C-D ROAD

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 4500  ft 

Vu = 2671  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 650 

Deceleration Lane Length L
D

Freeway Volume, V
F 3259 

Ramp Volume, V
R 2087 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3259 0.90 Level 18 0 0.917 1.00 3947

 Ramp 2087 0.90 Level 18 0 0.917 1.00 2528

 UpStream 2671 0.90 Level 18 0 0.917 1.00 3235

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 1625.65   (Equation 13-6 or 13-7)

P
FM

 = 0.596   using Equation  (Exhibit 13-6) 

V12 = 2351   pc/h 

V
3
 or V

av34
1596   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 6475  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 4879   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 38.3 (pc/mi/ln) 

LOS = E (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.775 (Exibit 13-11) 

SR= 46.0 mph (Exhibit 13-11) 

S
0
= 56.1 mph (Exhibit 13-11) 

S = 48.2 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction US 276

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 420 

Deceleration Lane Length L
D

Freeway Volume, V
F 4933 

Ramp Volume, V
R 617 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 420  ft 

VD = 506  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4933 0.90 Level 18 0 0.917 1.00 5974

 Ramp 617 0.90 Level 18 0 0.917 1.00 747

 UpStream

 DownStream 506 0.90 Level 18 0 0.917 1.00 613

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 3966.61   (Equation 13-6 or 13-7)

P
FM

 = 0.932   using Equation  (Exhibit 13-6) 

V12 = 5569   pc/h 

V
3
 or V

av34
405   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 6721  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 6316   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 51.8 (pc/mi/ln) 

LOS = E (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 2.458 (Exibit 13-11) 

SR= 15.8 mph (Exhibit 13-11) 

S
0
= 60.0 mph (Exhibit 13-11) 

S = 16.5 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction Pelham Rd

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 650 

Deceleration Lane Length L
D

Freeway Volume, V
F 6960 

Ramp Volume, V
R 1381 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 30.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 2900  ft 

VD = 1127  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6960 0.90 Level 18 0 0.917 1.00 8429

 Ramp 1381 0.90 Level 18 0 0.917 1.00 1673

 UpStream

 DownStream 1127 0.90 Level 18 0 0.917 1.00 1365

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.596   using Equation  (Exhibit 13-6) 

V12 = 5021   pc/h 

V
3
 or V

av34
3408   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 5729   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 10102  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 7402   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 58.4 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 6.675 (Exibit 13-11) 

S
R
= -60.2 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 

Copyright © 2010 University of Florida, All Rights Reserved     HCS2010
TM   Version 6.1 Generated:  8/21/2012    9:01 AM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

8/21/2012file:///C:/Users/amay/AppData/Local/Temp/r2k1811.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction C-D ROAD

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 650 

Deceleration Lane Length L
D

Freeway Volume, V
F 3259 

Ramp Volume, V
R 2087 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 1060  ft 

VD = 4388  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3259 0.90 Level 18 0 0.917 1.00 3947

 Ramp 2087 0.90 Level 18 0 0.917 1.00 2528

 UpStream

 DownStream 4388 0.90 Level 18 0 0.917 1.00 5314

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.596   using Equation  (Exhibit 13-6) 

V12 = 2351   pc/h 

V
3
 or V

av34
1596   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 6475  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 4879   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 38.3 (pc/mi/ln) 

LOS = E (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.775 (Exibit 13-11) 

SR= 46.0 mph (Exhibit 13-11) 

S
0
= 56.1 mph (Exhibit 13-11) 

S = 48.2 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction US 276

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 500  ft 

Vu = 354  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 420 

Deceleration Lane Length L
D

Freeway Volume, V
F 6058 

Ramp Volume, V
R 330 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6058 0.90 Level 18 0 0.917 1.00 7337

 Ramp 330 0.90 Level 18 0 0.917 1.00 400

 UpStream 354 0.90 Level 18 0 0.917 1.00 429

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 747.20   (Equation 13-6 or 13-7)

P
FM

 = 0.574   using Equation  (Exhibit 13-6) 

V12 = 4208   pc/h 

V
3
 or V

av34
3129   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 4637   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7737  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 5037   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 41.9 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.901 (Exibit 13-11) 

S
R
= 43.8 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 46.1 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction Pelham Rd

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 1300  ft 

Vu = 2460  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 650 

Deceleration Lane Length L
D

Freeway Volume, V
F 5404 

Ramp Volume, V
R 1131 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 30.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5404 0.90 Level 18 0 0.917 1.00 6545

 Ramp 1131 0.90 Level 18 0 0.917 1.00 1370

 UpStream 2460 0.90 Level 18 0 0.917 1.00 2979

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 1149.01   (Equation 13-6 or 13-7)

P
FM

 = 0.596   using Equation  (Exhibit 13-6) 

V12 = 3899   pc/h 

V
3
 or V

av34
2646   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 7915  Exhibit 13-8 Yes 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 5269   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 41.9 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 1.039 (Exibit 13-11) 

SR= 41.3 mph (Exhibit 13-11) 

S
0
= 51.4 mph (Exhibit 13-11) 

S = 44.2 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction C-D ROAD

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 4500  ft 

Vu = 2607  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 650 

Deceleration Lane Length L
D

Freeway Volume, V
F 3743 

Ramp Volume, V
R 641 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3743 0.90 Level 18 0 0.917 1.00 4533

 Ramp 641 0.90 Level 18 0 0.917 1.00 776

 UpStream 2607 0.90 Level 18 0 0.917 1.00 3157

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 1376.13   (Equation 13-6 or 13-7)

P
FM

 = 0.596   using Equation  (Exhibit 13-6) 

V12 = 2700   pc/h 

V
3
 or V

av34
1833   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 5309  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 3476   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 28.2 (pc/mi/ln) 

LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.389 (Exibit 13-11) 

SR= 53.0 mph (Exhibit 13-11) 

S
0
= 55.2 mph (Exhibit 13-11) 

S = 53.7 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction US 276

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 420 

Deceleration Lane Length L
D

Freeway Volume, V
F 6058 

Ramp Volume, V
R 330 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 = 420  ft 

V
D
 = 825  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 6058 0.90 Level 18 0 0.917 1.00 7337

 Ramp 330 0.90 Level 18 0 0.917 1.00 400

 UpStream

 DownStream 825 0.90 Level 18 0 0.917 1.00 999

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 6464.35   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 7337   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 7737  Exhibit 13-8 Yes 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 7737   Exhibit 13-8 4600:All Yes V

12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 63.0 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 9.237 (Exibit 13-11) 

S
R
= -106.3 mph (Exhibit 13-11) 

S
0
= 60.0 mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction Pelham Rd

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 650 

Deceleration Lane Length L
D

Freeway Volume, V
F 5404 

Ramp Volume, V
R 1131 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 30.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 2900  ft 

VD = 857  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5404 0.90 Level 18 0 0.917 1.00 6545

 Ramp 1131 0.90 Level 18 0 0.917 1.00 1370

 UpStream

 DownStream 857 0.90 Level 18 0 0.917 1.00 1038

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.596   using Equation  (Exhibit 13-6) 

V12 = 3899   pc/h 

V
3
 or V

av34
2646   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 7915  Exhibit 13-8 Yes 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 5269   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 41.9 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 1.039 (Exibit 13-11) 

SR= 41.3 mph (Exhibit 13-11) 

S
0
= 51.4 mph (Exhibit 13-11) 

S = 44.2 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction C-D ROAD

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 650 

Deceleration Lane Length L
D

Freeway Volume, V
F 3743 

Ramp Volume, V
R 641 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 1060  ft 

VD = 3480  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3743 0.90 Level 18 0 0.917 1.00 4533

 Ramp 641 0.90 Level 18 0 0.917 1.00 776

 UpStream

 DownStream 3480 0.90 Level 18 0 0.917 1.00 4215

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.596   using Equation  (Exhibit 13-6) 

V12 = 2700   pc/h 

V
3
 or V

av34
1833   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 5309  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 3476   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 28.2 (pc/mi/ln) 

LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.389 (Exibit 13-11) 

SR= 53.0 mph (Exhibit 13-11) 

S
0
= 55.2 mph (Exhibit 13-11) 

S = 53.7 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 2087 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: F

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 No-Build

_________1__________

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

I-85 NB C-D

1430
1910
2250

Florence & Hutcheson
8/25/2011

PM

2527.59

I-85NB C-D to I-85NB
Greenville, SC



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 641 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: B

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

I-85 NB C-D

1430
1910
2250

Florence & Hutcheson
8/25/2011

AM

776.32

I-85NB C-D to I-85NB
Greenville, SC

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 No-Build

_________1__________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         8/24/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB C-D                                            
Junction:               I-385 SB from I-85 NB C-D                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4308           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1572           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1665           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   700            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4308        1572        1665      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1197        437         463       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5217        1878        1989      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5217   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5217          4500            Yes                   
      Fi   F                                                                   
     v  = v - v            3339          4500            No                    
      FO   F   R                                                               
     v                     1878          2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5217                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5217          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.467                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 48.9    mph                  
_______________________________________________________________________________



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 1572 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: D

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

I-85 NB C-D

1430
1910
2250

Florence & Hutcheson
1/26/2012

PM

1903.87

I-85NB C-D to I-385
Greenville, SC

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 No-Build

_________1__________



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         1/26/2012                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Woodruff I-85NB CD Pre-Diverge                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4308           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1197           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Grade                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1739           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1739           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  31.6           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         1/26/2012                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Woodruff I-85NB CD PostDiverge                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2736           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     760            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Grade                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1657           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1657           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  30.1           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         8/24/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB C-D                                            
Junction:               I-385 SB from I-85 NB C-D                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4308           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1572           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     649            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   700            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4308        1572        649       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1197        437         180       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5217        1878        775       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5217   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5217          4500            Yes                   
      Fi   F                                                                   
     v  = v - v            3339          4500            No                    
      FO   F   R                                                               
     v                     1878          2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5217                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5217          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.467                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 48.9    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         8/24/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB C-D                                            
Junction:               I-385 SB from I-85 NB C-D                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2528           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              817            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     971            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   700            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2528        817         971       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                702         227         270       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3062        976         1160      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3062   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                3062          4500            No                    
      Fi   F                                                                   
     v  = v - v            2086          4500            No                    
      FO   F   R                                                               
     v                     976           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3062                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3062          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.386                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.0    mph                  
_______________________________________________________________________________



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 949 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: C

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

I-85 NB C-D

1430
1910
2250

Florence & Hutcheson
1/26/2012

AM

1149.34

I-85NB C-D to I-385
Greenville, SC

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2015 No-Build

_________1__________



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         1/26/2012                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Woodruff I-85NB CD Pre-Diverge                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2596           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     721            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Grade                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1048           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1048           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  19.1           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         1/26/2012                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Woodruff I-85NB CD PostDiverge                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1711           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     475            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Grade                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1036           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1036           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  18.8           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         8/24/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB C-D                                            
Junction:               I-385 SB from I-85 NB C-D                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2528           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              817            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1070           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   700            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2528        817         1070      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                702         227         297       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3062        976         1278      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3062   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                3062          4500            No                    
      Fi   F                                                                   
     v  = v - v            2086          4500            No                    
      FO   F   R                                                               
     v                     976           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3062                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3062          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.386                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.0    mph                  
_______________________________________________________________________________



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 1665 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: E

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 No-Build

_________1__________

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

I-85 NB C-D

1430
1910
2250

Florence & Hutcheson
1/26/2012

PM

2016.50

Woodruff NB - I-85NB C-D
Greenville, SC



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         1/26/2012                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Woodruff I-85NB CD Pre-Merge                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2643           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     734            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Grade                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1600           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1600           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  29.1           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         1/26/2012                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Woodruff I-85NB CD Post-Merge                          
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4308           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1197           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1739           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1739           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  31.6           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         8/24/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Woodruff NB to I-85NB C-D                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2643           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1665           vph                 
Length of first accel/decel lane            700            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1548           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   700            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2643        1665        1548      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                734         463         430       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3201        2017        1875      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  3201   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5218          4500            Yes                   
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3201                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5218          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   40.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.978                        
                                              S                                
Space mean speed in ramp influence area,     S  = 42.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 42.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         8/24/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Woodruff NB to I-85NB C-D                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2643           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1665           vph                 
Length of first accel/decel lane            700            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1572           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   700            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2643        1665        1572      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                734         463         437       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3201        2017        1904      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  3201   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5218          4500            Yes                   
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3201                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5218          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   40.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.978                        
                                              S                                
Space mean speed in ramp influence area,     S  = 42.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 42.3    mph                  
_______________________________________________________________________________
                                                                               



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 971 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: C

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 No-Build

_________1__________

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

I-85 NB C-D

1430
1910
2250

Florence & Hutcheson
1/26/2012

AM

1175.99

Woodruff NB - I-85NB C-D
Greenville, SC



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         1/26/2012                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Woodruff I-85NB CD Pre-Merge                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1557           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     433            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Grade                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               943            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               943            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  17.1           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         1/26/2012                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Woodruff I-85NB CD Post-Merge                          
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2528           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     702            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1021           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1021           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  18.6           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         8/24/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Woodruff NB to I-85NB C-D                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           1557           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              971            vph                 
Length of first accel/decel lane            700            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     255            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   700            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1557        971         255       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                433         270         71        v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1886        1176        309       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1886   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3062          4500            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1886                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3062          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.341                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         8/24/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Woodruff NB to I-85NB C-D                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           1557           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              971            vph                 
Length of first accel/decel lane            700            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     817            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   700            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1557        971         817       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                433         270         227       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1886        1176        989       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1886   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3062          4500            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1886                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3062          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.341                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.6    mph                  
_______________________________________________________________________________
                                                                               



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 1548 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: D

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

I-85 NB C-D

1430
1910
2250

Florence & Hutcheson
8/24/2011

PM

1874.80

Woodruff Loop to I-85NB C-D
Greenville, SC

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 No-Build

_________1__________



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 255 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: A

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 No-Build

_________1__________

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

I-85 NB C-D

1430
1910
2250

Florence & Hutcheson
8/24/2011

AM

308.83

Woodruff Loop to I-85NB C-D
Greenville, SC



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         8/24/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB C-D                                            
Junction:               Woodruff Rd                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2671           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1576           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1548           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2671        1576        1548      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                742         438         430       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3235        1882        1849      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3235   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                3235          4500            No                    
      Fi   F                                                                   
     v  = v - v            1353          4500            No                    
      FO   F   R                                                               
     v                     1882          2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3235                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3235          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.467                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 48.9    mph                  
_______________________________________________________________________________



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 1576 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: D

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 No-Build

_________1__________

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

I-85 NB C-D

1430
1910
2250

Florence & Hutcheson
8/24/2011

AM

1908.71

Woodruff Loop to I-85NB C-D
Greenville, SC



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         8/24/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB C-D                                            
Junction:               Woodruff Rd                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 No-Build                                              
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2607           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1305           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     255            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2607        1305        255       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                724         363         71        v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3157        1559        305       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3157   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                3157          4500            No                    
      Fi   F                                                                   
     v  = v - v            1598          4500            No                    
      FO   F   R                                                               
     v                     1559          2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3157                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3157          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.438                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.3    mph                  
_______________________________________________________________________________



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 1305 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: D

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

I-85 NB C-D

1430
1910
2250

Florence & Hutcheson
8/24/2011

AM

1580.50

Woodruff Loop to I-85NB C-D
Greenville, SC

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 No-Build

_________1__________



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction US 276 (EXIT48A)

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 700 

Freeway Volume, V
F 6609 

Ramp Volume, VR 1676 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 30.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 500  ft 

V
D
 = 617  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 6609 0.90 Level 18 0 0.917 1.00 8004

 Ramp 1676 0.90 Level 18 0 0.917 1.00 2030

 UpStream

 DownStream 617 0.90 Level 18 0 0.917 1.00 747

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.467  using Equation (Exhibit 13-7) 

V
12

 = 4817  pc/h 

V3 or Vav34 3187  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 5304  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 8004 Exhibit 13-8 6900 Yes

VFO = VF - VR 5974 Exhibit 13-8 6900 No

VR 2030 Exhibit 13-10 2000 Yes

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 4817 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 43.6 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.676 (Exhibit 13-12) 

S
R
= 47.8 mph (Exhibit 13-12) 

S
0
= 59.2 mph (Exhibit 13-12) 

S = 51.1 mph (Exhibit 13-13) 

Copyright © 2010 University of Florida, All Rights Reserved     HCS2010
TM   Version 6.1 Generated:  8/20/2012    3:25 PM
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction Pelham Road

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 625 

Freeway Volume, V
F 9734 

Ramp Volume, VR 2774 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 1325  ft 

V
D
 = 1381  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 9734 0.90 Level 18 0 0.917 1.00 11789

 Ramp 2774 0.90 Level 18 0 0.917 1.00 3360

 UpStream

 DownStream 1381 0.90 Level 18 0 0.917 1.00 1673

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.311  using Equation (Exhibit 13-7) 

V
12

 = 5979  pc/h 

V3 or Vav34 5810  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 9089  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 11789 Exhibit 13-8 6900 Yes

VFO = VF - VR 8429 Exhibit 13-8 6900 Yes

VR 3360 Exhibit 13-10 2000 Yes

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 5979 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 76.8 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.730 (Exhibit 13-12) 

S
R
= 46.9 mph (Exhibit 13-12) 

S
0
= 59.2 mph (Exhibit 13-12) 

S = 49.2 mph (Exhibit 13-13) 

Copyright © 2010 University of Florida, All Rights Reserved     HCS2010
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction I385

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 1060  ft 

Vu = 2087  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 1500 

Deceleration Lane Length L
D

Freeway Volume, V
F 5346 

Ramp Volume, V
R 4388 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 55.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5346 0.90 Level 18 0 0.917 1.00 6475

 Ramp 4388 0.90 Level 18 0 0.917 1.00 5314

 UpStream 2087 0.90 Level 18 0 0.917 1.00 2528

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.619   using Equation  (Exhibit 13-6) 

V12 = 4011   pc/h 

V
3
 or V

av34
2464   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 11789  Exhibit 13-8 Yes 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 9325   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 66.4 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 43.894 (Exibit 13-11) 

SR= -730.1 mph (Exhibit 13-11) 

S
0
= 52.5 mph (Exhibit 13-11) 

S = 345.0 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction C-D ROAD

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 350 

Freeway Volume, V
F 5930 

Ramp Volume, VR 2671 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 4500  ft 

V
D
 = 2087  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 5930 0.90 Level 18 0 0.917 1.00 7182

 Ramp 2671 0.90 Level 18 0 0.917 1.00 3235

 UpStream

 DownStream 2087 0.90 Level 18 0 0.917 1.00 2528

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

LEQ =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.432  using Equation (Exhibit 13-7) 

V
12

 = 4939  pc/h 

V3 or Vav34 2243  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V12a =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7182 Exhibit 13-8 6900 Yes

VFO = VF - VR 3947 Exhibit 13-8 6900 No

VR 3235 Exhibit 13-10 2100 Yes

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 4939 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 43.6 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.589 (Exhibit 13-12) 

S
R
= 49.4 mph (Exhibit 13-12) 

S
0
= 61.0 mph (Exhibit 13-12) 

S = 52.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction US 276 (EXIT48A)

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 700 

Freeway Volume, V
F 6412 

Ramp Volume, VR 354 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 30.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 500  ft 

V
D
 = 330  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 6412 0.90 Level 18 0 0.917 1.00 7766

 Ramp 354 0.90 Level 18 0 0.917 1.00 429

 UpStream

 DownStream 330 0.90 Level 18 0 0.917 1.00 400

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.546  using Equation (Exhibit 13-7) 

V
12

 = 4436  pc/h 

V3 or Vav34 3330  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 5066  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7766 Exhibit 13-8 6900 Yes

VFO = VF - VR 7337 Exhibit 13-8 6900 Yes

VR 429 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 4436 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 41.5 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.532 (Exhibit 13-12) 

S
R
= 50.4 mph (Exhibit 13-12) 

S
0
= 59.2 mph (Exhibit 13-12) 

S = 53.2 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction Pelham Road

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 625 

Freeway Volume, V
F 7864 

Ramp Volume, VR 2460 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 1325  ft 

V
D
 = 1131  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 7864 0.90 Level 18 0 0.917 1.00 9524

 Ramp 2460 0.90 Level 18 0 0.917 1.00 2979

 UpStream

 DownStream 1131 0.90 Level 18 0 0.917 1.00 1370

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.385  using Equation (Exhibit 13-7) 

V
12

 = 5498  pc/h 

V3 or Vav34 4026  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 6824  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 9524 Exhibit 13-8 6900 Yes

VFO = VF - VR 6545 Exhibit 13-8 6900 No

VR 2979 Exhibit 13-10 2000 Yes

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 5498 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 57.3 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.696 (Exhibit 13-12) 

S
R
= 47.5 mph (Exhibit 13-12) 

S
0
= 59.2 mph (Exhibit 13-12) 

S = 50.3 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction I385

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 1060  ft 

Vu = 641  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 1500 

Deceleration Lane Length L
D

Freeway Volume, V
F 4384 

Ramp Volume, V
R 3480 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 55.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4384 0.90 Level 18 0 0.917 1.00 5310

 Ramp 3480 0.90 Level 18 0 0.917 1.00 4215

 UpStream 641 0.90 Level 18 0 0.917 1.00 776

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.619   using Equation  (Exhibit 13-6) 

V12 = 3290   pc/h 

V
3
 or V

av34
2020   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 9525  Exhibit 13-8 Yes 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 7505   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 52.7 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 7.243 (Exibit 13-11) 

SR= -70.4 mph (Exhibit 13-11) 

S
0
= 54.5 mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12)

SR= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction C-D ROAD

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 350 

Freeway Volume, V
F 6350 

Ramp Volume, VR 2607 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 4500  ft 

V
D
 = 641  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 6350 0.90 Level 18 0 0.917 1.00 7691

 Ramp 2607 0.90 Level 15 0 0.930 1.00 3114

 UpStream

 DownStream 641 0.90 Level 15 0 0.930 1.00 766

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

LEQ =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.424  using Equation (Exhibit 13-7) 

V
12

 = 5057  pc/h 

V3 or Vav34 2634  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V12a =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7691 Exhibit 13-8 6900 Yes

VFO = VF - VR 4577 Exhibit 13-8 6900 No

VR 3114 Exhibit 13-10 2100 Yes

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 5057 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 44.6 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.578 (Exhibit 13-12) 

S
R
= 49.6 mph (Exhibit 13-12) 

S
0
= 59.4 mph (Exhibit 13-12) 

S = 52.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction US 276

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 470  ft 

Vu = 714  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 500 

Deceleration Lane Length L
D

Freeway Volume, V
F 8183 

Ramp Volume, V
R 826 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 8183 0.90 Level 18 0 0.917 1.00 9911

 Ramp 826 0.90 Level 18 0 0.917 1.00 1000

 UpStream 714 0.90 Level 18 0 0.917 1.00 865

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 1461.95   (Equation 13-6 or 13-7)

P
FM

 = 0.529   using Equation  (Exhibit 13-6) 

V12 = 5241   pc/h 

V
3
 or V

av34
4670   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 7211   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 10911  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 8211   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 65.9 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 14.653 (Exibit 13-11) 

S
R
= -203.7 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 868.1 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction US 276

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 470  ft 

Vu = 1065  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 500 

Deceleration Lane Length L
D

Freeway Volume, V
F 6598 

Ramp Volume, V
R 615 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6598 0.90 Level 18 0 0.917 1.00 7991

 Ramp 615 0.90 Level 18 0 0.917 1.00 745

 UpStream 1065 0.90 Level 18 0 0.917 1.00 1290

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 996.50   (Equation 13-6 or 13-7)

P
FM

 = 0.558   using Equation  (Exhibit 13-6) 

V12 = 4460   pc/h 

V
3
 or V

av34
3531   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 5291   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 8736  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 6036   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 49.1 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 1.927 (Exibit 13-11) 

S
R
= 25.3 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 30.0 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction US 276 (EXIT 48A)

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 420  ft 

Vu = 891  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 420 

Freeway Volume, V
F 8897 

Ramp Volume, VR 714 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 8897 0.90 Level 18 0 0.917 1.00 10775

 Ramp 714 0.90 Level 18 0 0.917 1.00 865

 UpStream 891 0.90 Level 18 0 0.917 1.00 1079

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

LEQ =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 = 4263.39  (Equation 13-12 or 13-13) 

PFD = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 10775  pc/h 

V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V12a =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 10775 Exhibit 13-8 6900 Yes

VFO = VF - VR 9910 Exhibit 13-8 6900 Yes

VR 865 Exhibit 13-10 1900 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 10775 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 93.1 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.636 (Exhibit 13-12) 

S
R
= 48.6 mph (Exhibit 13-12) 

S
0
= 65.8 mph (Exhibit 13-12) 

S = 48.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction US 276 (EXIT 48A)

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 420 

Freeway Volume, V
F 8897 

Ramp Volume, VR 714 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 468  ft 

V
D
 = 826  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 8897 0.90 Level 18 0 0.917 1.00 10775

 Ramp 714 0.90 Level 18 0 0.917 1.00 865

 UpStream

 DownStream 826 0.90 Level 18 0 0.917 1.00 1000

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.451  using Equation (Exhibit 13-7) 

V
12

 = 5333  pc/h 

V3 or Vav34 5442  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 8075  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 10775 Exhibit 13-8 6900 Yes

VFO = VF - VR 9910 Exhibit 13-8 6900 Yes

VR 865 Exhibit 13-10 1900 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 5333 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 69.9 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.636 (Exhibit 13-12) 

S
R
= 48.6 mph (Exhibit 13-12) 

S
0
= 59.2 mph (Exhibit 13-12) 

S = 50.8 mph (Exhibit 13-13) 

Copyright © 2010 University of Florida, All Rights Reserved     HCS2010
TM   Version 6.1 Generated:  8/20/2012    3:36 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

8/20/2012file:///C:/Users/amay/AppData/Local/Temp/r2kA954.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction US 276 (EXIT 48A)

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 420  ft 

Vu = 1491  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 420 

Freeway Volume, V
F 7663 

Ramp Volume, VR 1065 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 7663 0.90 Level 18 0 0.917 1.00 9281

 Ramp 1065 0.90 Level 18 0 0.917 1.00 1290

 UpStream 1491 0.90 Level 18 0 0.917 1.00 1806

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

LEQ =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 = 9687.65  (Equation 13-12 or 13-13) 

PFD = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 9281  pc/h 

V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V12a =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 9281 Exhibit 13-8 6900 Yes

VFO = VF - VR 7991 Exhibit 13-8 6900 Yes

VR 1290 Exhibit 13-10 1900 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 9281 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 80.3 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.674 (Exhibit 13-12) 

S
R
= 47.9 mph (Exhibit 13-12) 

S
0
= 65.8 mph (Exhibit 13-12) 

S = 47.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction US 276 (EXIT 48A)

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 420 

Freeway Volume, V
F 7663 

Ramp Volume, VR 1065 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 468  ft 

V
D
 = 615  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 7663 0.90 Level 18 0 0.917 1.00 9281

 Ramp 1065 0.90 Level 18 0 0.917 1.00 1290

 UpStream

 DownStream 615 0.90 Level 18 0 0.917 1.00 745

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.469  using Equation (Exhibit 13-7) 

V
12

 = 5035  pc/h 

V3 or Vav34 4246  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 6581  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 9281 Exhibit 13-8 6900 Yes

VFO = VF - VR 7991 Exhibit 13-8 6900 Yes

VR 1290 Exhibit 13-10 1900 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 5035 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 57.1 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.674 (Exhibit 13-12) 

S
R
= 47.9 mph (Exhibit 13-12) 

S
0
= 59.2 mph (Exhibit 13-12) 

S = 50.7 mph (Exhibit 13-13) 

Copyright © 2010 University of Florida, All Rights Reserved     HCS2010
TM   Version 6.1 Generated:  8/20/2012    3:15 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

8/20/2012file:///C:/Users/amay/AppData/Local/Temp/r2kADF6.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction US 276

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 500  ft 

Vu = 604  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 420 

Deceleration Lane Length L
D

Freeway Volume, V
F 8006 

Ramp Volume, V
R 891 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 8006 0.90 Level 18 0 0.917 1.00 9696

 Ramp 891 0.90 Level 18 0 0.917 1.00 1079

 UpStream 604 0.90 Level 18 0 0.917 1.00 732

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 1397.33   (Equation 13-6 or 13-7)

P
FM

 = 0.533   using Equation  (Exhibit 13-6) 

V12 = 5163   pc/h 

V
3
 or V

av34
4533   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 6996   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 10775  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 8075   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 65.3 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 12.831 (Exibit 13-11) 

S
R
= -171.0 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 1911.9 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction Pelham Rd

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 2800  ft 

Vu = 790  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 1500 

Deceleration Lane Length L
D

Freeway Volume, V
F 7579 

Ramp Volume, V
R 1520 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 7579 0.90 Level 18 0 0.917 1.00 9179

 Ramp 1520 0.90 Level 18 0 0.917 1.00 1841

 UpStream 790 0.90 Level 18 0 0.917 1.00 957

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.619   using Equation  (Exhibit 13-6) 

V12 = 5686   pc/h 

V
3
 or V

av34
3493   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 6479   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 11020  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 8320   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 60.1 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 16.196 (Exibit 13-11) 

S
R
= -231.5 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 650.8 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction US 276

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 420 

Deceleration Lane Length L
D

Freeway Volume, V
F 8006 

Ramp Volume, V
R 891 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 = 420  ft 

V
D
 = 714  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 8006 0.90 Level 18 0 0.917 1.00 9696

 Ramp 891 0.90 Level 18 0 0.917 1.00 1079

 UpStream

 DownStream 714 0.90 Level 18 0 0.917 1.00 865

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 5597.26   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 9696   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 10775  Exhibit 13-8 Yes 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 10775   Exhibit 13-8 4600:All Yes V

12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 86.4 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 186.761 (Exibit 13-11) 

S
R
= -3301.7 mph (Exhibit 13-11) 

S
0
= 60.0 mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction US 276

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 500  ft 

Vu = 668  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 420 

Deceleration Lane Length L
D

Freeway Volume, V
F 6172 

Ramp Volume, V
R 1491 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6172 0.90 Level 18 0 0.917 1.00 7475

 Ramp 1491 0.90 Level 18 0 0.917 1.00 1806

 UpStream 668 0.90 Level 18 0 0.917 1.00 809

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 1077.61   (Equation 13-6 or 13-7)

P
FM

 = 0.553   using Equation  (Exhibit 13-6) 

V12 = 4131   pc/h 

V
3
 or V

av34
3344   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 4775   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 9281  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 6581   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 53.3 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 3.113 (Exibit 13-11) 

S
R
= 4.0 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 5.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction Pelham Rd

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 2800  ft 

Vu = 443  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 1500 

Deceleration Lane Length L
D

Freeway Volume, V
F 6910 

Ramp Volume, V
R 1949 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6910 0.90 Level 18 0 0.917 1.00 8369

 Ramp 1949 0.90 Level 18 0 0.917 1.00 2360

 UpStream 443 0.90 Level 18 0 0.917 1.00 537

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.619   using Equation  (Exhibit 13-6) 

V12 = 5185   pc/h 

V
3
 or V

av34
3184   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 5669   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 10729  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 8029   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 57.6 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 12.154 (Exibit 13-11) 

S
R
= -158.8 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 4668.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction US 276

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 420 

Deceleration Lane Length L
D

Freeway Volume, V
F 6172 

Ramp Volume, V
R 1491 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 = 420  ft 

V
D
 = 1065  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 6172 0.90 Level 18 0 0.917 1.00 7475

 Ramp 1491 0.90 Level 18 0 0.917 1.00 1806

 UpStream

 DownStream 1065 0.90 Level 18 0 0.917 1.00 1290

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 8347.35   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 7475   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 9281  Exhibit 13-8 Yes 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 9281   Exhibit 13-8 4600:All Yes V

12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 74.4 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 42.155 (Exibit 13-11) 

S
R
= -698.8 mph (Exhibit 13-11) 

S
0
= 60.0 mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction US 276 (EXIT48B)

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 650 

Freeway Volume, V
F 8610 

Ramp Volume, VR 604 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 30.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 500  ft 

V
D
 = 891  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 8610 0.90 Level 18 0 0.917 1.00 10428

 Ramp 604 0.90 Level 18 0 0.917 1.00 732

 UpStream

 DownStream 891 0.90 Level 18 0 0.917 1.00 1079

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.466  using Equation (Exhibit 13-7) 

V
12

 = 5247  pc/h 

V3 or Vav34 5181  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 7728  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 10428 Exhibit 13-8 6900 Yes

VFO = VF - VR 9696 Exhibit 13-8 6900 Yes

VR 732 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 5247 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 64.9 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.559 (Exhibit 13-12) 

S
R
= 49.9 mph (Exhibit 13-12) 

S
0
= 59.2 mph (Exhibit 13-12) 

S = 52.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction Pelham Rd

Date Performed 4/5/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 No-Build 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 2800  ft 

Vu = 1138  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 550 

Deceleration Lane Length L
D

Freeway Volume, V
F 6789 

Ramp Volume, V
R 790 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 30.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6789 0.90 Level 18 0 0.917 1.00 8222

 Ramp 790 0.90 Level 18 0 0.917 1.00 957

 UpStream 1138 0.90 Level 18 0 0.917 1.00 1378

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 1375.11   (Equation 13-6 or 13-7)

P
FM

 = 0.593   using Equation  (Exhibit 13-6) 

V12 = 4875   pc/h 

V
3
 or V

av34
3347   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 5522   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 9179  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 6479   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 52.1 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 2.828 (Exibit 13-11) 

S
R
= 9.1 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 12.0 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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2015_Alt4A_AM_NML1_Begin - US276EB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                BEGIN TO US 276 EB                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4590           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1275           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1853           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1853           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              58.8           mi/h                
Number of lanes, N                          3                                  
Density, D                                  31.5           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_NML2_US276EB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                AT 276 EB                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4314           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1198           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1742           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1742           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              59.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  29.2           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_NML3_US276EB - US276WB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                276 EB to 276 WB                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4551           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1264           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1837           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1837           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              59.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  31.1           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_NML4_US276WB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                at 276 WB                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3924           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1090           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1584           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1584           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  26.4           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_NML5_US276WB - Woodruff.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                US 276 to Woodruff Rd                                  
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4471           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1242           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1805           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1805           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              59.2           mi/h                
Number of lanes, N                          3                                  
Density, D                                  30.5           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_NML6_I-85NB C-D off - I-85NB C-D on.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                I-85NB CD off to I-85NB CD on                          
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2665           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     740            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1076           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1076           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  17.9           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_NML7_I-85NB C-D on - I-385 onramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                C-D Ramp to I-385 on                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3054           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     848            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1233           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1233           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  20.5           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_NML8_I-385 onramp - PelhamEB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                I-385 to Pelham Rd                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5209           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1447           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1577           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1577           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  26.3           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_NML9_PelhamEB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3351           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     931            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1353           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1353           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  22.5           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_NML10_PelhamEB - PelhamWB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Pelham Rd eb on to wb on                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4102           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1139           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1656           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1656           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              59.9           mi/h                
Number of lanes, N                          3                                  
Density, D                                  27.6           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_NML11_Pelham - End.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Pelham Rd to End                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4641           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1289           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1874           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1874           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              58.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  32.0           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_NML1_Begin - US276EB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                BEGIN TO US 276 EB                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4760           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1322           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1922           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1922           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              58.1           mi/h                
Number of lanes, N                          3                                  
Density, D                                  33.1           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_NML2_US276EB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                AT 276 EB                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3482           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     967            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1406           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1406           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  23.4           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_NML3_US276EB - US276WB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                276 EB to 276 WB                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3931           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1092           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1587           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1587           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  26.5           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_NML4_US276WB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                at 276 WB                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3546           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     985            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1432           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1432           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  23.9           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_NML5_US276WB - Woodruff.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                US 276 to Woodruff Rd                                  
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4188           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1163           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1691           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1691           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              59.8           mi/h                
Number of lanes, N                          3                                  
Density, D                                  28.3           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_NML6_I-85NB C-D off - I-85NB C-D on.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                I-85NB CD off to I-85NB CD on                          
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2375           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     660            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               959            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               959            pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  16.0           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_NML7_I-85NB C-D on - I-385 onramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                I-85NB C-D Ramp to I-385 on                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3706           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1029           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1496           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1496           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  24.9           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_NML8_I-385 onramp - PelhamEB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                I-385 to Pelham Rd                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6703           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1862           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2030           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2030           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              56.6           mi/h                
Number of lanes, N                          4                                  
Density, D                                  35.8           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_NML9_PelhamEB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4642           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1289           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1874           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1874           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              58.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  32.0           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_NML10_PelhamEB - PelhamWB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Pelham Rd WB                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5621           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1561           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2269           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2269           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              51.9           mi/h                
Number of lanes, N                          3                                  
Density, D                                  43.7           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_NML11_Pelham - End.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Pelham Rd to End                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6407           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1780           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2587           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2587           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              42.3           mi/h                
Number of lanes, N                          3                                  
Density, D                                  61.1           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_SML1_US276EB - Begin.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                US 276 EB TO BEGIN                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5185           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1440           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2093           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2093           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              55.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  37.7           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_SML2_US276EB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                276 EB                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4723           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1312           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1907           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1907           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              58.3           mi/h                
Number of lanes, N                          3                                  
Density, D                                  32.7           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_SML3_US276WB - US276EB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                at US 276                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5481           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1523           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2213           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2213           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              53.2           mi/h                
Number of lanes, N                          3                                  
Density, D                                  41.6           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_SML4_US276WB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                276 WB                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4346           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1207           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1754           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1754           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              59.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  29.4           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_SML5_Woodruff - US276WB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                Woodruff Rd to US 276                                  
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4824           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1340           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1947           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1947           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              57.8           mi/h                
Number of lanes, N                          3                                  
Density, D                                  33.7           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_SML6_I-385 on - Woodruff.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-385 ON to Woodruff                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4278           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1188           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1727           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1727           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              59.7           mi/h                
Number of lanes, N                          3                                  
Density, D                                  28.9           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_SML7_I-385 off - I-385 on.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-385 OFF to I-385 ON                                  
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2772           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     770            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1119           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1119           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  18.6           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_SML8_PelhamEB - I-385 ramps.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                Pelham Rd to I-385                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5805           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1613           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1758           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1758           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              59.5           mi/h                
Number of lanes, N                          4                                  
Density, D                                  29.5           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_SML9_PelhamWB - PelhamEB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4348           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1208           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1755           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1755           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              59.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  29.5           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_SML10_Pelham - PelhamLoop.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                Pelham Rd WB                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4013           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1115           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1620           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1620           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  27.0           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_SML11_End - Pelham.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                End to Pelham Rd                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5871           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1631           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2370           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2370           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              49.2           mi/h                
Number of lanes, N                          3                                  
Density, D                                  48.1           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_SML1_US276 - Begin.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                US 276 EB TO BEGIN                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6624           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1840           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2674           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2674           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              39.1           mi/h                
Number of lanes, N                          3                                  
Density, D                                  68.5           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_SML2_US276EB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                276 EB                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6000           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1667           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2422           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2422           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              47.7           mi/h                
Number of lanes, N                          3                                  
Density, D                                  50.7           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_SML3_US276WB - US276EB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                at US 276                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6493           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1804           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2621           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2621           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              41.1           mi/h                
Number of lanes, N                          3                                  
Density, D                                  63.8           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_SML4_US276WB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                276 WB                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5816           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1616           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2348           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2348           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              49.8           mi/h                
Number of lanes, N                          3                                  
Density, D                                  47.1           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_SML5_Woodruff - US276WB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                Woodruff Rd to US 276                                  
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6247           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1735           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2522           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2522           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              44.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  56.6           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_SML6_I-385 on - Woodruff.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-385 ON to Woodruff Rd                                
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5322           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1478           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2149           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2149           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              54.5           mi/h                
Number of lanes, N                          3                                  
Density, D                                  39.4           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_SML7_I-385 off - I-385 on.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-385 off to I-385 on                                  
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3832           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1064           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1547           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1547           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  25.8           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_SML8_PelhamEB - I-385 ramps.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                Pelham Rd to I-385                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6307           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1752           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1910           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1910           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              58.3           mi/h                
Number of lanes, N                          4                                  
Density, D                                  32.8           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_SML9_PelhamWB - PelhamEB.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5158           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1433           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2082           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2082           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              55.8           mi/h                
Number of lanes, N                          3                                  
Density, D                                  37.3           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_SML10_Pelham - PelhamLoop.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                Pelham Rd WB                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4558           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1266           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1840           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1840           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              59.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  31.2           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_SML11_End - Pelham.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                End to Pelham Rd                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5315           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1476           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2146           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2146           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              54.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  39.3           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_NML1_Begin - Butler Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Begin to Butler Rd                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3839           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1066           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1550           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1550           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  28.2           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.

Page 1



2015_Alt4A_AM_NML2_Butler Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Butler Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3517           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     977            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1420           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1420           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  25.8           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_NML3_Butler - Woodruff.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Butler Rd to Woodruff Rd                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4442           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1234           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1793           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1793           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  32.6           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_NML4_Woodruff Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Woodruff Rd                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1843           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     512            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               744            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               744            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  13.5           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_NML5_Woodruff - I-85SB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Woodruff Rd to I-85 SB on                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2826           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     785            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1141           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1141           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  20.7           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_NML6_I-85SB ramp - I-85NB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                I-85SB ramp - I-85NB ramp                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4031           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1120           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1220           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1220           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  22.2           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_NML8_I-85NB ramp - Roper Mtn.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                I-85 to Roper Mtn Rd                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4764           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1323           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1154           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          5                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1154           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          5                                  
Density, D                                  21.0           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_NML9_Roper Mountain Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3171           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     881            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1280           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1280           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  23.3           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_NML10_Roper Mtn - End.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Roper Mtn Rd to End                                    
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3622           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1006           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1462           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1462           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  26.6           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_NML1_Begin - Butler Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Begin to Butler Rd                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4295           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1193           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1734           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1734           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  31.5           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_NML2_Butler Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Butler Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4033           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1120           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1628           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1628           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  29.6           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_NML3_Butler - Woodruff.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Butler Rd to Woodruff Rd                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5057           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1405           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2042           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2042           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              53.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  38.1           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.

Page 1



2015_Alt4A_PM_NML4_Woodruff Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Woodruff Rd                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2452           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     681            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               990            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               990            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  18.0           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_NML5_Woodruff - I-85SB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Woodruff Rd to I-85 SB on                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3355           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     932            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1354           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1354           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  24.6           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_NML6_I-85SB ramp - I-85NB ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                I-85SB ramp - I-85NB ramp                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4826           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1341           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1461           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1461           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  26.6           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_NML8_I-85NB ramp - Roper Mtn.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                I-85 to Roper Mtn Rd                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5250           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1458           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1272           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          5                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1272           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          5                                  
Density, D                                  23.1           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_NML9_Roper Mountain Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4354           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1209           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1758           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1758           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  32.0           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_NML10_Roper Mtn - End.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                Roper Mtn Rd to End                                    
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5179           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1439           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2091           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2091           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              52.9           mi/h                
Number of lanes, N                          3                                  
Density, D                                  39.5           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_SML1_Butler Rd - Begin.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                Butler Rd to Begin                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2058           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     572            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               831            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               831            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  15.1           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_SML2_Butler Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                Butler Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1814           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     504            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               732            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               732            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  13.3           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_SML3_Woodruff - Butler.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                Woodruff Rd to Butler Rd                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2616           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     727            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1056           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1056           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  19.2           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_SML4_Woodruff Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                Woodruff Rd                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1393           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     387            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               562            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               562            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  10.2           pc/mi/ln            
Level of service, LOS                       A                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_SML5_I-85 ramp - Woodruff.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                I-85 to Woodruff Rd                                    
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1916           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     532            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               773            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               773            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  14.1           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_SML8_Roper Mtn - I-85 ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                Roper Mtn Rd to I-85                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3528           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     980            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1068           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1068           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  19.4           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_SML9_Roper Mountain Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2684           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     746            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1084           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1084           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  19.7           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_AM_SML10_End - Roper Mtn.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                End to Roper Mtn Rd                                    
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3496           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     971            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1411           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1411           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  25.7           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_SML1_Butler Rd - Begin.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                Butler Rd to Begin                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4766           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1324           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1924           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1924           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              54.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  35.2           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_SML2_Butler Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                Butler Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4303           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1195           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1737           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1737           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  31.6           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_SML3_Woodruff - Butler.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                Woodruff Rd to Butler Rd                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5134           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1426           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2073           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2073           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              53.2           mi/h                
Number of lanes, N                          3                                  
Density, D                                  39.0           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_SML4_Woodruff Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                Woodruff Rd                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3110           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     864            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1256           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1256           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  22.8           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_SML5_I-85 ramp - Woodruff.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                I-85 to Woodruff Rd                                    
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3976           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1104           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1605           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1605           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  29.2           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_SML8_Roper Mtn - I-85 ramp.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                Roper Mtn Rd to I-85                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6482           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1801           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1963           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1963           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              54.3           mi/h                
Number of lanes, N                          4                                  
Density, D                                  36.1           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_SML9_Roper Mountain Rd.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4686           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1302           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1892           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1892           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              54.8           mi/h                
Number of lanes, N                          3                                  
Density, D                                  34.5           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_PM_SML10_End - Roper Mtn.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                End to Roper Mtn Rd                                    
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5569           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1547           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2248           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2248           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              50.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  44.9           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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CAPACITY ANALYSIS (HCS) 
2015 ALTERNATE 4A CONDITIONS – RAMPS 



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276 (EXIT48A)                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4590           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     30.0           mph                 
Volume on ramp                              276            vph                 
Length of first accel/decel lane            700            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     237            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4590        276         237       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1275        77          66        v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5559        334         287       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.606   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3499   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5559          6900            No                    
      Fi   F                                                                   
     v  = v - v            5225          6900            No                    
      FO   F   R                                                               
     v                     334           2000            No                    
      R                                                                        
     v  or v               2060 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3499                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3499          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   28.0+   pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.523                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.2    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4314           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              237            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     627            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   420            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4314        237         627       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1198        66          174       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5225        287         759       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    4911.35 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  3                            
                   FM                                                          
                  v  = v  (P  ) =  5225   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5512          6900            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5225                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5512          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   45.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  E               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.266                        
                                              S                                
Space mean speed in ramp influence area,     S  = 37.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 37.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4314           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              237            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     276            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4314        237         276       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1198        66          77        v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5225        287         334       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    271.05  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.589   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3079   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5512          6900            No                    
      FO                                                                       
     v  or v               2146 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3079                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5512          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.413                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276 (EXIT48B)                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4551           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              627            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     547            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   450            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4551        627         547       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1264        174         152       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5512        759         662       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.587   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3550   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5512          6900            No                    
      Fi   F                                                                   
     v  = v - v            4753          6900            No                    
      FO   F   R                                                               
     v                     759           1900            No                    
      R                                                                        
     v  or v               1962 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3550                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3550          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   31.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.626                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.8    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276 (EXIT48B)                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4551           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              627            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     237            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   420            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4551        627         237       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1264        174         66        v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5512        759         287       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    2048.65 (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.915   Using Equation  6                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5107   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5512          6900            No                    
      Fi   F                                                                   
     v  = v - v            4753          6900            No                    
      FO   F   R                                                               
     v                     759           1900            No                    
      R                                                                        
     v  or v               405  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5107                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5107          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   44.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.626                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.7    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3924           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              547            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     627            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   450            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3924        547         627       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1090        152         174       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4752        662         759       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    569.40  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.585   Using Equation  2                            
                   FM                                                          
                  v  = v  (P  ) =  2781   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5414          6900            No                    
      FO                                                                       
     v  or v               1971 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2781                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5414          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.410                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276 (EXIT48B)                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4824           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     30.0           mph                 
Volume on ramp                              478            vph                 
Length of first accel/decel lane            650            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1135           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4824        478         1135      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1340        133         315       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5842        579         1375      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.587   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3670   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5842          6900            No                    
      Fi   F                                                                   
     v  = v - v            5263          6900            No                    
      FO   F   R                                                               
     v                     579           2000            No                    
      R                                                                        
     v  or v               2172 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3670                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3670          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   30.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.545                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.8    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4346           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1135           vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     758            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   420            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4346        1135        758       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1207        315         211       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5263        1375        918       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    5940.21 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  3                            
                   FM                                                          
                  v  = v  (P  ) =  5263   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6638          6900            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5263                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6638          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   54.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  E               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 3.278                        
                                              S                                
Space mean speed in ramp influence area,     S  = 1.0     mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 1.0     mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4346           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1135           vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     478            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4346        1135        478       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1207        315         133       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5263        1375        579       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    512.01  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.588   Using Equation  2                            
                   FM                                                          
                  v  = v  (P  ) =  3097   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6638          6900            No                    
      FO                                                                       
     v  or v               2166 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3097                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6638          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   37.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  E               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.641                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276 (EXIT 48A)                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5481           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              758            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     462            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   468            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5481        758         462       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1523        211         128       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6638        918         560       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.552   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4074   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6638          6900            No                    
      Fi   F                                                                   
     v  = v - v            5720          6900            No                    
      FO   F   R                                                               
     v                     918           1900            No                    
      R                                                                        
     v  or v               2564 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4074                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4074          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.641                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.3    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276 (EXIT 48A)                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5481           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              758            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1135           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   420            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5481        758         1135      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1523        211         315       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6638        918         1375      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    8934.02 (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  6                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  6638   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6638          6900            No                    
      Fi   F                                                                   
     v  = v - v            5720          6900            No                    
      FO   F   R                                                               
     v                     918           1900            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 6638                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6638          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   57.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.641                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 48.5    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4723           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              462            vph                 
Length of first accel/decel lane            500            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     758            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   470            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4723        462         758       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1312        128         211       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5720        560         918       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    470.92  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.591   Using Equation  2                            
                   FM                                                          
                  v  = v  (P  ) =  3382   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6280          6900            No                    
      FO                                                                       
     v  or v               2338 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3382                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6280          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.497                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276 (EXIT48A)                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4760           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     30.0           mph                 
Volume on ramp                              1278           vph                 
Length of first accel/decel lane            700            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     449            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4760        1278        449       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1322        355         125       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5765        1548        544       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.545   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3845   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5765          6900            No                    
      Fi   F                                                                   
     v  = v - v            4217          6900            No                    
      FO   F   R                                                               
     v                     1548          2000            No                    
      R                                                                        
     v  or v               1920 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3845                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3845          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   31.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.632                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.4    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3482           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              449            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     385            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   420            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3482        449         385       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                967         125         107       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4217        544         466       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    3015.40 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.840   Using Equation  3                            
                   FM                                                          
                  v  = v  (P  ) =  3543   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4761          6900            No                    
      FO                                                                       
     v  or v               674  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3543                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4761          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.532                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3482           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              449            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1278           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3482        449         1278      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                967         125         355       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4217        544         1548      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    110.33  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.589   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2485   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4761          6900            No                    
      FO                                                                       
     v  or v               1732 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2485                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4761          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.381                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276 (EXIT48B)                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3931           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              385            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     642            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   450            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3931        385         642       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1092        107         178       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4761        466         778       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.620   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3127   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4761          6900            No                    
      Fi   F                                                                   
     v  = v - v            4295          6900            No                    
      FO   F   R                                                               
     v                     466           1900            No                    
      R                                                                        
     v  or v               1634 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3127                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3127          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   27.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.600                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.3    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276 (EXIT48B)                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3931           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              385            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     449            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   420            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3931        385         449       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1092        107         125       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4761        466         544       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    3749.47 (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  6                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4761   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4761          6900            No                    
      Fi   F                                                                   
     v  = v - v            4295          6900            No                    
      FO   F   R                                                               
     v                     466           1900            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4761                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4761          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   41.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.600                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.2    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               US 276                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3546           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              642            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     385            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   450            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3546        642         385       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                985         178         107       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4295        778         466       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    496.42  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.590   Using Equation  2                            
                   FM                                                          
                  v  = v  (P  ) =  2534   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5073          6900            No                    
      FO                                                                       
     v  or v               1761 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2534                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5073          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.395                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276 (EXIT48B)                                       
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           6247           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     30.0           mph                 
Volume on ramp                              431            vph                 
Length of first accel/decel lane            650            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     677            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        6247        431         677       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1735        120         188       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7566        522         820       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.547   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4374   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7566          6900            Yes                   
      Fi   F                                                                   
     v  = v - v            7044          6900            Yes                   
      FO   F   R                                                               
     v                     522           2000            No                    
      R                                                                        
     v  or v               3192 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           Yes                                   
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4866                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4866          4400                  No                   
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   40.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.540                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.1    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5816           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              677            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     493            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   420            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5816        677         493       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1616        188         137       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7044        820         597       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    3863.08 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.922   Using Equation  3                            
                   FM                                                          
                  v  = v  (P  ) =  6496   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7864          6900            Yes                   
      FO                                                                       
     v  or v               548  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 6496                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                7864          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   59.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 6.166                        
                                              S                                
Space mean speed in ramp influence area,     S  = -51.0   mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  =         mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5816           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              677            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     431            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   500            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5816        677         431       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1616        188         120       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7044        820         522       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    774.38  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.572   Using Equation  2                            
                   FM                                                          
                  v  = v  (P  ) =  4028   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7864          6900            Yes                   
      FO                                                                       
     v  or v               3016 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           Yes                                   
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4344                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                7864          4600                  Yes                  
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   42.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.982                        
                                              S                                
Space mean speed in ramp influence area,     S  = 42.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 45.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276 (EXIT 48A)                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           6493           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              493            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     624            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   468            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        6493        493         624       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1804        137         173       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7864        597         756       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.536   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4492   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7864          6900            Yes                   
      Fi   F                                                                   
     v  = v - v            7267          6900            Yes                   
      FO   F   R                                                               
     v                     597           1900            No                    
      R                                                                        
     v  or v               3372 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           Yes                                   
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5164                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5164          4400                  Yes                  
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   44.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.612                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.1    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276 (EXIT 48A)                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           6493           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              493            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     677            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   420            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        6493        493         677       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1804        137         188       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7864        597         820       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    3970.94 (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  6                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  7864   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7864          6900            Yes                   
      Fi   F                                                                   
     v  = v - v            7267          6900            Yes                   
      FO   F   R                                                               
     v                     597           1900            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 7864                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                7864          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   68.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.612                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.0    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               US 276                                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           6000           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              624            vph                 
Length of first accel/decel lane            500            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     493            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   470            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        6000        624         493       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1667        173         137       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7267        756         597       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    843.92  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.568   Using Equation  2                            
                   FM                                                          
                  v  = v  (P  ) =  4126   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8023          6900            Yes                   
      FO                                                                       
     v  or v               3141 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           Yes                                   
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4567                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                8023          4600                  Yes                  
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   43.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.095                        
                                              S                                
Space mean speed in ramp influence area,     S  = 40.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 43.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Woodruff Rd.                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4278           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              546            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1506           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4278        546         1506      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1188        152         418       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5181        661         1824      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3210   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5842          6900            No                    
      FO                                                                       
     v  or v               1971 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3210                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5842          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.373                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Woodruff Rd.                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5322           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              925            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1490           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5322        925         1490      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1478        257         414       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6446        1120        1805      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3993   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7566          6900            Yes                   
      FO                                                                       
     v  or v               2453 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3993                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                7566          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   35.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.834                        
                                              S                                
Space mean speed in ramp influence area,     S  = 45.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 52.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 47.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4471           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1806           vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane           0              ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     389            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   7300           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4471        1806        389       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1242        502         108       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5415        2157        465       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.450   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3623   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5415          6900            No                    
      Fi   F                                                                   
     v  = v - v            3258          6900            No                    
      FO   F   R                                                               
     v                     2157          4200            No                    
      R                                                                        
     v  or v               1792 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3623                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3623          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   29.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.492                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.5    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         1/24/2012                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2665           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              389            vph                 
Length of first accel/decel lane            1450           ft                  
Length of second accel/decel lane           285            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2155           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   5000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2665        389         2155      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                740         108         599       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3228        471         2610      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.555   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1792   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3699          6900            No                    
      FO                                                                       
     v  or v               1436 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            Yes                                   
      3     av34         12                                                    
If yes, v    = 1844                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3699          4600                  No                   
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   3.3     pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  A               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.074                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         1/24/2012                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2665           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              389            vph                 
Length of first accel/decel lane            1450           ft                  
Length of second accel/decel lane           285            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1806           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   5600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2665        389         1806      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                740         108         502       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3228        471         2187      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.555   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1792   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3699          6900            No                    
      FO                                                                       
     v  or v               1436 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            Yes                                   
      3     av34         12                                                    
If yes, v    = 1844                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3699          4600                  No                   
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   3.3     pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  A               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.074                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.0    mph                  
_______________________________________________________________________________
                                                                               



2015_Alt4A_SRAMP3_PM_I-85SB C-D from I-85SB (Post-Diverge).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB - I-85SB CD PostDiverge                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3832           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1064           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1547           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1547           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  25.8           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.

Page 1



2015_Alt4A_SRAMP3_AM_I-85SB C-D from I-85SB (Pre-Diverge).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB - I-85SB CD Pre-Diverge                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5805           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1613           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1406           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          5                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1406           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          5                                  
Density, D                                  23.4           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.

Page 1



2015_Alt4A_SRAMP3_AM_I-85SB C-D from I-85SB (Ramp).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB - I-85SB CD (RAMP)                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3033           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     843            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1224           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1224           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  22.3           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               I-385 Ramps                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2772           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1506           vph                 
Length of first accel/decel lane            750            ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     546            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   4300           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2772        1506        546       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                770         418         152       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3357        1824        661       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.555   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1863   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5181          6900            No                    
      FO                                                                       
     v  or v               1494 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            Yes                                   
      3     av34         12                                                    
If yes, v    = 1918                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5181          4600                  No                   
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.216                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               I-385 Ramps                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2772           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1506           vph                 
Length of first accel/decel lane            750            ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     3033           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   7500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2772        1506        3033      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                770         418         843       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3357        1824        3673      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.555   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1863   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5181          6900            No                    
      FO                                                                       
     v  or v               1494 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            Yes                                   
      3     av34         12                                                    
If yes, v    = 1918                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5181          4600                  No                   
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.216                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4188           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1813           vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane           0              ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1331           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   7300           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4188        1813        1331      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1163        504         370       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5072        2166        1590      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.450   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3474   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5072          6900            No                    
      Fi   F                                                                   
     v  = v - v            2906          6900            No                    
      FO   F   R                                                               
     v                     2166          4200            No                    
      R                                                                        
     v  or v               1598 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3474                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3474          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   27.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.493                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.5    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2375           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1331           vph                 
Length of first accel/decel lane            1450           ft                  
Length of second accel/decel lane           285            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2997           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   5000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2375        1331        2997      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                660         370         833       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2876        1612        3630      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.555   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1596   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4488          6900            No                    
      FO                                                                       
     v  or v               1280 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            Yes                                   
      3     av34         12                                                    
If yes, v    = 1643                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4488          4600                  No                   
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   10.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.135                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               C-D ROAD                                               
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2375           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1331           vph                 
Length of first accel/decel lane            1450           ft                  
Length of second accel/decel lane           285            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1813           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   5600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2375        1331        1813      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                660         370         504       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2876        1612        2196      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.555   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1596   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4488          6900            No                    
      FO                                                                       
     v  or v               1280 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            Yes                                   
      3     av34         12                                                    
If yes, v    = 1643                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4488          4600                  No                   
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   10.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.135                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.5    mph                  
_______________________________________________________________________________
                                                                               



2015_Alt4A_SRAMP3_PM_I-85SB C-D from I-85SB (Post-Diverge).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB - I-85SB CD PostDiverge                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3832           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1064           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1547           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1547           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  25.8           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.

Page 1



2015_Alt4A_SRAMP3_PM_I-85SB C-D from I-85SB (Pre-Diverge).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB - I-85SB CD Pre-Diverge                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6307           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1752           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1528           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          5                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1528           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          5                                  
Density, D                                  25.5           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_SRAMP3_PM_I-85SB C-D from I-85SB (Ramp).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB - I-85SB CD (RAMP)                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2475           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     688            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               999            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               999            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  18.2           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               I-385 Ramps                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3832           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1490           vph                 
Length of first accel/decel lane            750            ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     925            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   4300           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3832        1490        925       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1064        414         257       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4641        1805        1120      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.555   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2576   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6446          6900            No                    
      FO                                                                       
     v  or v               2065 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            Yes                                   
      3     av34         12                                                    
If yes, v    = 2652                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6446          4600                  No                   
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.387                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               I-385 Ramps                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3832           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1490           vph                 
Length of first accel/decel lane            750            ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2475           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   7500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3832        1490        2475      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1064        414         688       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4641        1805        2998      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.555   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2576   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6446          6900            No                    
      FO                                                                       
     v  or v               2065 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            Yes                                   
      3     av34         12                                                    
If yes, v    = 2652                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6446          4600                  No                   
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.387                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.5    mph                  
_______________________________________________________________________________
                                                                               



2015_Alt4A_NRAMP1_AM_I-385 to I-85NB (Post-Merge).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                I-85 to I-85NB (Post-Merge)                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5209           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1447           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1262           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          5                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1262           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          5                                  
Density, D                                  21.0           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_NRAMP1_AM_I-385 to I-85NB (Pre-Merge).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                I-85 to I-85NB (Pre-Merge)                             
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3054           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     848            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1233           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1233           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  20.5           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_NRAMP1_AM_I-385 to I-85NB (Ramp).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                I-85 to I-85NB (RAMP)                                  
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2155           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     599            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               870            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               870            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  15.8           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_NRAMP1_PM_I-385 to I-85NB (Post-Merge).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                I-85 to I-85NB (Post-Merge)                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6703           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1862           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1624           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          5                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1624           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          5                                  
Density, D                                  27.1           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_NRAMP1_PM_I-385 to I-85NB (Pre-Merge).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                I-85 to I-85NB (Pre-Merge)                             
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3706           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1029           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1496           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1496           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  24.9           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_NRAMP1_PM_I-385 to I-85NB (Ramp).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                I-85 to I-85NB (RAMP)                                  
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2997           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     833            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1210           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1210           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  22.0           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Pelham Road                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5209           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1858           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     751            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1325           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5209        1858        751       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1447        516         209       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6309        2250        910       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.499   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4275   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6309          6900            No                    
      Fi   F                                                                   
     v  = v - v            4059          6900            No                    
      FO   F   R                                                               
     v                     2250          2000            Yes                   
      R                                                                        
     v  or v               2034 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4275                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4275          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   27.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.631                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.2    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3351           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              751            vph                 
Length of first accel/decel lane            650            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     539            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3351        751         539       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                931         209         150       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4058        910         653       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.596   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2417   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4968          6900            No                    
      FO                                                                       
     v  or v               1641 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2417                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4968          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.391                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3351           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              751            vph                 
Length of first accel/decel lane            650            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1858           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1300           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3351        751         1858      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                931         209         516       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4058        910         2250      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    518.35  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.596   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2417   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4968          6900            No                    
      FO                                                                       
     v  or v               1641 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2417                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4968          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.391                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4102           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              539            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     751            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4102        539         751       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1139        150         209       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4968        653         910       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3078   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5621          6900            No                    
      FO                                                                       
     v  or v               1890 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3078                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5621          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.349                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Road                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5871           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1858           vph                 
Length of first accel/decel lane            1400           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     335            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5871        1858        335       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1631        516         93        v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7110        2250        406       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.479   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4577   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7110          6900            Yes                   
      Fi   F                                                                   
     v  = v - v            4860          6900            No                    
      FO   F   R                                                               
     v                     2250          2100            Yes                   
      R                                                                        
     v  or v               2533 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4577                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4577          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   31.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.501                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.8    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4013           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              335            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1457           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2760           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4013        335         1457      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1115        93          405       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4860        406         1765      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.593   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2881   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5266          6900            No                    
      FO                                                                       
     v  or v               1979 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2881                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5266          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.392                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4013           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              335            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1858           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4013        335         1858      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1115        93          516       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4860        406         2250      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    537.72  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.593   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2881   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5266          6900            No                    
      FO                                                                       
     v  or v               1979 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2881                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5266          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.392                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4348           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1457           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     335            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4348        1457        335       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1208        405         93        v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5266        1765        406       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3262   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7031          6900            Yes                   
      FO                                                                       
     v  or v               2004 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3262                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                7031          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.781                        
                                              S                                
Space mean speed in ramp influence area,     S  = 45.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 48.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Pelham Road                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           6703           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              2061           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     979            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1325           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        6703        2061        979       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1862        573         272       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8118        2496        1186      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.442   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4982   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8118          6900            Yes                   
      Fi   F                                                                   
     v  = v - v            5622          6900            No                    
      FO   F   R                                                               
     v                     2496          2000            Yes                   
      R                                                                        
     v  or v               3136 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           Yes                                   
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5418                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5418          4400                  Yes                  
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.653                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.4    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4642           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              979            vph                 
Length of first accel/decel lane            650            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     786            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4642        979         786       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1289        272         218       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5622        1186        952       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.596   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3349   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6808          6900            No                    
      FO                                                                       
     v  or v               2273 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3349                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6808          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   36.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  E               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.646                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4642           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              979            vph                 
Length of first accel/decel lane            650            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2061           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1300           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4642        979         2061      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1289        272         573       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5622        1186        2496      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    912.11  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.596   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3349   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6808          6900            No                    
      FO                                                                       
     v  or v               2273 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3349                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6808          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   36.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  E               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.646                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5621           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              786            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     979            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5621        786         979       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1561        218         272       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6808        952         1186      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  4218   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7760          6900            Yes                   
      FO                                                                       
     v  or v               2590 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4218                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                7760          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   36.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.872                        
                                              S                                
Space mean speed in ramp influence area,     S  = 44.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 46.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Road                                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5315           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              757            vph                 
Length of first accel/decel lane            1400           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     600            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5315        757         600       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1476        210         167       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6437        917         727       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.557   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3991   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6437          6900            No                    
      Fi   F                                                                   
     v  = v - v            5520          6900            No                    
      FO   F   R                                                               
     v                     917           2100            No                    
      R                                                                        
     v  or v               2446 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3991                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3991          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   26.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.381                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.6    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4558           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              600            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1149           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2760           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4558        600         1149      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1266        167         319       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5520        727         1392      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.593   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3273   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6247          6900            No                    
      FO                                                                       
     v  or v               2247 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3273                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6247          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.501                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4558           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              600            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     757            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4558        600         757       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1266        167         210       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5520        727         917       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    747.66  (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.593   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3273   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6247          6900            No                    
      FO                                                                       
     v  or v               2247 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3273                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6247          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.501                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5158           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1149           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     600            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5158        1149        600       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1433        319         167       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6247        1392        727       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3870   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7639          6900            Yes                   
      FO                                                                       
     v  or v               2377 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3870                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                7639          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   36.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.938                        
                                              S                                
Space mean speed in ramp influence area,     S  = 43.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 45.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Butler Rd off-ramp                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3839           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              322            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     925            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2960           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3839        322         925       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1066        89          257       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4649        390         1120      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.626   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3055   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4649          6900            No                    
      Fi   F                                                                   
     v  = v - v            4259          6900            No                    
      FO   F   R                                                               
     v                     390           2100            No                    
      R                                                                        
     v  or v               1594 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3055                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3055          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.333                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.9    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Butler Rd on-ramp                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           3517           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              925            vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     322            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2960           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3517        925         322       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                977         257         89        v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4259        1120        390       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    1590.91 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.608   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2591   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5379          6900            No                    
      FO                                                                       
     v  or v               1668 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2591                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5379          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.381                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Butler Rd off-ramp                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2616           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              802            vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     244            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2570           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2616        802         244       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                727         223         68        v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3168        971         296       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.636   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2369   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                3168          6900            No                    
      Fi   F                                                                   
     v  = v - v            2197          6900            No                    
      FO   F   R                                                               
     v                     971           2100            No                    
      R                                                                        
     v  or v               799  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2369                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2369          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.385                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.8    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Butler Rd on-ramp                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           1814           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              244            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     802            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2570           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1814        244         802       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                504         68          223       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2197        296         971       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    1150.90 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  1361   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2493          6900            No                    
      FO                                                                       
     v  or v               836  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1361                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2493          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   8.9     pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  A               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.206                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Butler Rd off-ramp                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4295           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              262            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1024           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2960           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4295        262         1024      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1193        73          284       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5202        317         1240      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.615   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3323   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5202          6900            No                    
      Fi   F                                                                   
     v  = v - v            4885          6900            No                    
      FO   F   R                                                               
     v                     317           2100            No                    
      R                                                                        
     v  or v               1879 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3323                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3323          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.327                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.8    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Butler Rd on-ramp                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4033           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1024           vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     262            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2960           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4033        1024        262       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1120        284         73        v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4884        1240        317       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    1750.34 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.608   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2971   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6124          6900            No                    
      FO                                                                       
     v  or v               1913 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2971                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6124          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.485                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Butler Rd off-ramp                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           5134           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              831            vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     463            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2570           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5134        831         463       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1426        231         129       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6218        1006        561       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.558   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3916   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6218          6900            No                    
      Fi   F                                                                   
     v  = v - v            5212          6900            No                    
      FO   F   R                                                               
     v                     1006          2100            No                    
      R                                                                        
     v  or v               2302 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3916                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3916          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   28.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.389                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.6    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Butler Rd on-ramp                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4303           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              463            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     831            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2570           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4303        463         831       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1195        129         231       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5211        561         1006      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    1852.61 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  3228   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5772          6900            No                    
      FO                                                                       
     v  or v               1983 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3228                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5772          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.358                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.9    mph                  
_______________________________________________________________________________
                                                                               



2015_Alt4A_NRAMP1_AM_I-385NB C-D from I-385NB (Post-Diverge).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                I-385NB - I-385NB CD Post-Div                          
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1843           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     512            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               744            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               744            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  13.5           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.

Page 1



2015_Alt4A_NRAMP1_AM_I-385NB C-D from I-385NB (Pre-Diverge).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                I-385NB - I-385NB CD (Pre-Div)                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4442           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1234           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1076           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          5                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1076           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          5                                  
Density, D                                  19.6           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.

Page 1



2015_Alt4A_NRAMP1_AM_I-385NB C-D from I-385NB (Ramp).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                I-385NB - I-385NB CD (Ramp)                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2599           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     722            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1049           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1049           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  19.1           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Woodruff - I-385 NB                                    
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           1843           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              983            vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1843        983                   vph   
Peak-hour factor, PHF                  0.90        0.90                        
Peak 15-min volume, v15                512         273                   v     
Trucks and buses                       18          18                    %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.917       0.917                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          2232        1191                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.594   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  1326   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3423          6750            No                    
      FO                                                                       
     v  or v               906  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1326                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3423          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.315                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-385 SB to Woodruff                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           1916           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              523            vph                 
Length of first accel/decel lane            0              ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1612           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1916        523         1612      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                532         145         448       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2320        633         1952      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.673   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1768   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2320          6750            No                    
      Fi   F                                                                   
     v  = v - v            1687          6750            No                    
      FO   F   R                                                               
     v                     633           2100            No                    
      R                                                                        
     v  or v               552  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1768                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1768          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.355                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.4    mph                  
_______________________________________________________________________________



2015_Alt4A_SRAMP4_AM_I-385SB C-D to I-385SB (Post-Merge).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                I-385SB C-D - I-385SB PostMrge                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2616           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     727            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               634            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          5                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               634            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          5                                  
Density, D                                  11.5           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_SRAMP4_AM_I-385SB C-D to I-385SB (Pre-Merge).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                I-385SB C-D - I-385SB PreMerge                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1393           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     387            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               562            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               562            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  10.2           pc/mi/ln            
Level of service, LOS                       A                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_SRAMP4_AM_I-385SB C-D to I-385SB (Ramp).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                I-385SB C-D - I-385SB (Ramp)                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1223           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     340            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               494            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               494            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  9.0            pc/mi/ln            
Level of service, LOS                       A                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-385 SB C-D - I-385SB                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           1393           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1223           vph                 
Length of first accel/decel lane            1150           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1393        1223                  vph   
Peak-hour factor, PHF                  0.90        0.90                        
Peak 15-min volume, v15                387         340                   v     
Trucks and buses                       18          18                    %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.917       0.917                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          1687        1481                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.555   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  936    pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3168          6750            No                    
      FO                                                                       
     v  or v               751  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            Yes                                   
      3     av34         12                                                    
If yes, v    = 964                    (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3168          4600                  No                   
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   0.0+    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  A               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.024                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.6    mph                  
_______________________________________________________________________________
                                                                               



2015_Alt4A_NRAMP1_PM_I-385NB C-D from I-385NB (Post-Diverge).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                I-385NB - I-385NB CD Post-Div                          
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2452           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     681            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               990            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               990            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  18.0           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_NRAMP1_PM_I-385NB C-D from I-385NB (Pre-Diverge).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                I-385NB - I-385NB CD (Pre-Div)                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5057           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1405           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1225           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          5                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1225           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          5                                  
Density, D                                  22.3           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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2015_Alt4A_NRAMP1_PM_I-385NB C-D from I-385NB (Ramp).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 NB                                               
From/To:                I-385NB - I-385NB CD (Ramp)                            
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2605           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     724            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1052           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1052           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  19.1           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Woodruff - I-385 NB                                    
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2452           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              903            vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2452        903                   vph   
Peak-hour factor, PHF                  0.90        0.90                        
Peak 15-min volume, v15                681         251                   v     
Trucks and buses                       18          18                    %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.917       0.917                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          2970        1094                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.594   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  1765   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4064          6750            No                    
      FO                                                                       
     v  or v               1205 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1765                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4064          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.335                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 52.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-385 SB to Woodruff                                   
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           3976           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              866            vph                 
Length of first accel/decel lane            0              ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     2506           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3976        866         2506      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1104        241         696       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4815        1049        3035      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.591   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3276   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4815          6750            No                    
      Fi   F                                                                   
     v  = v - v            3766          6750            No                    
      FO   F   R                                                               
     v                     1049          2100            No                    
      R                                                                        
     v  or v               1539 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3276                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3276          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   32.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.392                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.3    mph                  
_______________________________________________________________________________



2015_Alt4A_SRAMP4_PM_I-385SB C-D to I-385SB (Post-Merge).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                I-385SB C-D - I-385SB PostMrge                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5134           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1426           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1244           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          5                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1244           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          5                                  
Density, D                                  22.6           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.

Page 1



2015_Alt4A_SRAMP4_PM_I-385SB C-D to I-385SB (Pre-Merge).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                I-385SB C-D - I-385SB PreMerge                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3110           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     864            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1256           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1256           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  22.8           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.

Page 1



2015_Alt4A_SRAMP4_PM_I-385SB C-D to I-385SB (Ramp).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/23/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-385 SB                                               
From/To:                I-385SB C-D - I-385SB (Ramp)                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2024           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     562            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               817            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               817            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  14.9           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.

Page 1



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-385 SB C-D - I-385SB                                 
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           3110           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              2024           vph                 
Length of first accel/decel lane            1150           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3110        2024                  vph   
Peak-hour factor, PHF                  0.90        0.90                        
Peak 15-min volume, v15                864         562                   v     
Trucks and buses                       18          18                    %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.917       0.917                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          3767        2451                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.555   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2091   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6218          6750            No                    
      FO                                                                       
     v  or v               1676 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            Yes                                   
      3     av34         12                                                    
If yes, v    = 2152                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6218          4600                  Yes                  
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.368                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85SB to I-385NB                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2826           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-flow speed on ramp                     55.0           mph                 
Volume on ramp                              1205           vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     733            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2826        1205        733       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                785         335         204       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3423        1459        888       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.555   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1900   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4882          6750            No                    
      FO                                                                       
     v  or v               1523 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            Yes                                   
      3     av34         12                                                    
If yes, v    = 1956                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4882          4600                  No                   
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.154                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85NB to I-385NB                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4031           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     55.0           mph                 
Volume on ramp                              733            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1205           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4031        733         1205      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1120        204         335       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4882        888         1459      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.107   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  521    pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5770          9000            No                    
      FO                                                                       
     v  or v               2180 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            Yes                                   
      3     av34         12                                                    
If yes, v    = 1952                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5770          4600                  No                   
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.223                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-385SB to I-85                                        
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           3528           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     55.0           mph                 
Volume on ramp                              1612           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           0              ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     523            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3528        1612        523       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                980         448         145       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4273        1952        633       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2555   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4273          9000            No                    
      Fi   F                                                                   
     v  = v - v            2321          9000            No                    
      FO   F   R                                                               
     v                     1952          4400            No                    
      R                                                                        
     v  or v               859  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2555                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2555          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   -0.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.344                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.1    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85SB to I-385NB                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           3355           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-flow speed on ramp                     55.0           mph                 
Volume on ramp                              1471           vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     424            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3355        1471        424       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                932         409         118       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4063        1782        514       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.555   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2255   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5845          6750            No                    
      FO                                                                       
     v  or v               1808 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            Yes                                   
      3     av34         12                                                    
If yes, v    = 2321                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5845          4600                  No                   
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.271                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 50.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               I-85NB to I-385NB                                      
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4826           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     55.0           mph                 
Volume on ramp                              424            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1471           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4826        424         1471      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1341        118         409       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5845        514         1782      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.154   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  897    pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6359          9000            No                    
      FO                                                                       
     v  or v               2474 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            Yes                                   
      3     av34         12                                                    
If yes, v    = 2338                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6359          4600                  No                   
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   18.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.224                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 50.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               I-385SB to I-85                                        
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           6482           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     55.0           mph                 
Volume on ramp                              2506           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           0              ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     866            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        6482        2506        866       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1801        696         241       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7850        3035        1049      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4287   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7850          9000            No                    
      Fi   F                                                                   
     v  = v - v            4815          9000            No                    
      FO   F   R                                                               
     v                     3035          4400            No                    
      R                                                                        
     v  or v               1781 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4287                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4287          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.441                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.6    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4764           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     55.0           mph                 
Volume on ramp                              1593           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     451            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4764        1593        451       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1323        443         125       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5770        1929        546       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2703   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4905          9000            No                    
      Fi   F                                                                   
     v  = v - v            2976          9000            No                    
      FO   F   R                                                               
     v                     1929          4400            No                    
      R                                                                        
     v  or v               1101 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2703                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2703          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   -13.0   pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.342                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.4    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4764           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     55.0           mph                 
Volume on ramp                              1593           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     733            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   3100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4764        1593        733       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1323        443         204       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5770        1929        888       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2703   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4905          9000            No                    
      Fi   F                                                                   
     v  = v - v            2976          9000            No                    
      FO   F   R                                                               
     v                     1929          4400            No                    
      R                                                                        
     v  or v               1101 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2703                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2703          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   -13.0   pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.342                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.4    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           3171           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     55.0           mph                 
Volume on ramp                              451            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1593           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1950           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3171        451         1593      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                881         125         443       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3840        546         1929      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    2079.20 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.611   Using Equation  2                            
                   FM                                                          
                  v  = v  (P  ) =  2347   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4386          6750            No                    
      FO                                                                       
     v  or v               1493 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2347                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4386          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   18.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.226                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385                                                  
Junction:               Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           3496           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     55.0           mph                 
Volume on ramp                              812            vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     844            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3496        812         844       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                971         226         234       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4234        983         1022      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.609   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2963   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4234          6750            No                    
      Fi   F                                                                   
     v  = v - v            3251          6750            No                    
      FO   F   R                                                               
     v                     983           2200            No                    
      R                                                                        
     v  or v               1271 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2963                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2963          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.256                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.7    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2684           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     55.0           mph                 
Volume on ramp                              844            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1612           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1780           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2684        844         1612      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                746         234         448       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3251        1022        1952      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    7226.95 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.837   Using Equation  3                            
                   FM                                                          
                  v  = v  (P  ) =  2721   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4273          6750            No                    
      FO                                                                       
     v  or v               530  pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2721                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4273          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.321                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2684           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     55.0           mph                 
Volume on ramp                              844            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     812            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2684        844         812       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                746         234         226       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3251        1022        983       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    2055.02 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.619   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2014   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4273          6750            No                    
      FO                                                                       
     v  or v               1237 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2014                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4273          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.237                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 52.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           5250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     55.0           mph                 
Volume on ramp                              896            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     825            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5250        896         825       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1458        249         229       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6358        1085        999       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2208   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5405          9000            No                    
      Fi   F                                                                   
     v  = v - v            4320          9000            No                    
      FO   F   R                                                               
     v                     1085          4400            No                    
      R                                                                        
     v  or v               1598 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2208                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2208          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   -17.3   pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.266                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.2    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           5250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     55.0           mph                 
Volume on ramp                              896            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     424            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   3100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5250        896         424       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1458        249         118       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6358        1085        514       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2208   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5405          9000            No                    
      Fi   F                                                                   
     v  = v - v            4320          9000            No                    
      FO   F   R                                                               
     v                     1085          4400            No                    
      R                                                                        
     v  or v               1598 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2208                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2208          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   -17.3   pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.266                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.2    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 NB                                               
Junction:               Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4354           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     55.0           mph                 
Volume on ramp                              825            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     896            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1950           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4354        825         896       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1209        229         249       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5273        999         1085      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    2482.81 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.586   Using Equation  2                            
                   FM                                                          
                  v  = v  (P  ) =  3089   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6272          6750            No                    
      FO                                                                       
     v  or v               2184 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3089                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                6272          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.389                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 48.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385                                                  
Junction:               Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           5569           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     55.0           mph                 
Volume on ramp                              883            vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1796           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        5569        883         1796      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1547        245         499       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          6745        1069        2175      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.542   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4147   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6745          6750            No                    
      Fi   F                                                                   
     v  = v - v            5676          6750            No                    
      FO   F   R                                                               
     v                     1069          2200            No                    
      R                                                                        
     v  or v               2598 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4147                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4147          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   30.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.264                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.5    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4686           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     55.0           mph                 
Volume on ramp                              1796           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2506           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1780           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4686        1796        2506      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1302        499         696       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5675        2175        3035      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    11236.58 Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.997   Using Equation  3                            
                   FM                                                          
                  v  = v  (P  ) =  5657   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7850          6750            Yes                   
      FO                                                                       
     v  or v               18   pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5657                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                7850          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   56.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 9.984                        
                                              S                                
Space mean speed in ramp influence area,     S  = -74.8   mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  =         mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         9/23/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-385 SB                                               
Junction:               Roper Mtn Rd                                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           4686           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     55.0           mph                 
Volume on ramp                              1796           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     883            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4686        1796        883       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1302        499         245       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5675        2175        1069      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    2820.50 (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.582   Using Equation  2                            
                   FM                                                          
                  v  = v  (P  ) =  3300   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7850          6900            Yes                   
      FO                                                                       
     v  or v               2375 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3300                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                7850          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   37.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.087                        
                                              S                                
Space mean speed in ramp influence area,     S  = 40.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 43.6    mph                  
_______________________________________________________________________________
                                                                               



CAPACITY ANALYSIS (HCS) 
2015 ALTERNATE 4A CONDITIONS – WEAVE AREAS 



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JP                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               9/28/2011                                        
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-85NB                                           
Weaving Location:             I-85NB @ US276                                   
Analysis Year:                2015                                             
Description:                  I-85/I-385 Alternate 4A                          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  416         ft                     
Freeway free-flow speed, FFS                60          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2300        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              3687    237     627     0    veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                1024    66      174     0               
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           4465    287     759     0     pc/h      
                                                                               
Volume ratio, VR                               0.190                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  67          lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              375         lc/h                    
Total lane changes, LCALL                  442         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.237                               



Average weaving speed, SW                  51.4        mi/h                    
Average non-weaving speed, SNW             53.4        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   53.0        mi/h                    
Weaving segment density, D                 26.0        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.691                               
Weaving segment flow rate, v               5511        pc/h                    
Weaving segment capacity, cW               7314        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4432        416         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2300        1993         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.691        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JP                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               9/28/2011                                        
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-85SB                                           
Weaving Location:             I-85SB @ US276                                   
Analysis Year:                2015                                             
Description:                  I-85/I-385 Alternate 4A                          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  420         ft                     
Freeway free-flow speed, FFS                60          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2300        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              3588    758     1135    0    veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                997     211     315     0               
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           4345    918     1375    0     pc/h      
                                                                               
Volume ratio, VR                               0.345                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  68          lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              352         lc/h                    
Total lane changes, LCALL                  420         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.226                               



Average weaving speed, SW                  51.7        mi/h                    
Average non-weaving speed, SNW             52.0        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   51.9        mi/h                    
Weaving segment density, D                 32.0        pc/mi/ln                
Level of service, LOS                      D                                   
Weaving segment v/c ratio                  0.955                               
Weaving segment flow rate, v               6638        pc/h                    
Weaving segment capacity, cW               6374        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6076        420         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2300        1867         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.955        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JP                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               9/28/2011                                        
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-85NB                                           
Weaving Location:             I-85NB CD bt Woodruff & I-385                    
Analysis Year:                2015                                             
Description:                  I-85/I-385 Alternate 4A                          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  840         ft                     
Freeway free-flow speed, FFS                45          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              636     413     486     122  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                177     115     135     34              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           770     500     589     148   pc/h      
                                                                               
Volume ratio, VR                               0.543                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  82          lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              67          lc/h                    
Total lane changes, LCALL                  149         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.058                               



Average weaving speed, SW                  43.4        mi/h                    
Average non-weaving speed, SNW             41.8        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   42.6        mi/h                    
Weaving segment density, D                 15.7        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.454                               
Weaving segment flow rate, v               2007        pc/h                    
Weaving segment capacity, cW               4058        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            8329        840         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1677         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.454        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JP                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               9/28/2011                                        
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-385 NB C-D                                     
Weaving Location:             Woodruff to I-85                                 
Analysis Year:                2015                                             
Description:                  I-85/I-385 Alternate 4A                          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       Two-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  2000        ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              908     231     914     5    veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                252     64      254     1               
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1100    280     1107    6     pc/h      
                                                                               
Volume ratio, VR                               0.002                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              0           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF                          lc/pc                   
Minimum FR lane changes, LCFR                          lc/pc                   
Minimum RR lane changes, LCRR              2           lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        12          lc/h                    
Weaving lane changes, LCW                  76          lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              1211        lc/h                    
Total lane changes, LCALL                  1287        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.160                               



Average weaving speed, SW                  49.5        mi/h                    
Average non-weaving speed, SNW             48.9        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   48.9        mi/h                    
Weaving segment density, D                 25.5        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.635                               
Weaving segment flow rate, v               2493        pc/h                    
Weaving segment capacity, cW               3602        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5750        2000        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1963         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.635        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JP                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               9/28/2011                                        
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-385 SB C-D                                     
Weaving Location:             I-85 to Woodruff                                 
Analysis Year:                2015                                             
Description:                  I-85/I-385 Alternate 4A                          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1335        ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              536     474     1286    61   veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                149     132     357     17              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           649     574     1557    74    pc/h      
                                                                               
Volume ratio, VR                               0.747                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              3           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        2131        lc/h                    
Weaving lane changes, LCW                  2244        lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              295         lc/h                    
Total lane changes, LCALL                  2539        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.375                               



Average weaving speed, SW                  44.1        mi/h                    
Average non-weaving speed, SNW             35.1        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   41.4        mi/h                    
Weaving segment density, D                 23.0        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.609                               
Weaving segment flow rate, v               2854        pc/h                    
Weaving segment capacity, cW               4300        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            9283        1335        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1642         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.609        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JP                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               9/28/2011                                        
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-85NB                                           
Weaving Location:             I-85NB @ US276                                   
Analysis Year:                2015                                             
Description:                  I-85/I-385 Alternate 4A                          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  416         ft                     
Freeway free-flow speed, FFS                60          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2300        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              3097    385     449     0    veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                860     107     125     0               
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           3751    466     544     0     pc/h      
                                                                               
Volume ratio, VR                               0.212                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  67          lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              228         lc/h                    
Total lane changes, LCALL                  295         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.172                               



Average weaving speed, SW                  53.4        mi/h                    
Average non-weaving speed, SNW             54.3        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   54.1        mi/h                    
Weaving segment density, D                 22.0        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.603                               
Weaving segment flow rate, v               4761        pc/h                    
Weaving segment capacity, cW               7248        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4661        416         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2300        1975         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.603        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JP                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               9/28/2011                                        
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-85SB                                           
Weaving Location:             I-85SB @ US276                                   
Analysis Year:                2015                                             
Description:                  I-85/I-385 Alternate 4A                          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  420         ft                     
Freeway free-flow speed, FFS                60          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2300        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              5323    493     677     0    veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                1479    137     188     0               
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           6447    597     820     0     pc/h      
                                                                               
Volume ratio, VR                               0.180                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        0           lc/h                    
Weaving lane changes, LCW                  68          lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              785         lc/h                    
Total lane changes, LCALL                  853         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.395                               



Average weaving speed, SW                  47.3        mi/h                    
Average non-weaving speed, SNW             50.6        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   49.9        mi/h                    
Weaving segment density, D                 39.4        pc/mi/ln                
Level of service, LOS                      E                                   
Weaving segment v/c ratio                  0.983                               
Weaving segment flow rate, v               7864        pc/h                    
Weaving segment capacity, cW               7343        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4335        420         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2300        2001         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.983        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JP                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               9/28/2011                                        
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-85NB                                           
Weaving Location:             I-85NB CD bt Woodruff & I-385                    
Analysis Year:                2015                                             
Description:                  I-85/I-385 Alternate 4A                          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  840         ft                     
Freeway free-flow speed, FFS                45          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1048    670     707     348  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                291     186     196     97              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1269    811     856     421   pc/h      
                                                                               
Volume ratio, VR                               0.497                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1667        lc/h                    
Weaving lane changes, LCW                  1749        lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              226         lc/h                    
Total lane changes, LCALL                  1975        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.444                               



Average weaving speed, SW                  35.8        mi/h                    
Average non-weaving speed, SNW             27.6        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   31.2        mi/h                    
Weaving segment density, D                 35.9        pc/mi/ln                
Level of service, LOS                      D                                   
Weaving segment v/c ratio                  0.695                               
Weaving segment flow rate, v               3357        pc/h                    
Weaving segment capacity, cW               4434        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7786        840         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1719         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.695        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JP                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               9/28/2011                                        
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-385 NB C-D                                     
Weaving Location:             Woodruff to I-85                                 
Analysis Year:                2015                                             
Description:                  I-85/I-385 Alternate 4A                          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       Two-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  2000        ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1049    165     767     63   veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                291     46      213     18              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1270    200     929     76    pc/h      
                                                                               
Volume ratio, VR                               0.031                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              0           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF                          lc/pc                   
Minimum FR lane changes, LCFR                          lc/pc                   
Minimum RR lane changes, LCRR              2           lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        152         lc/h                    
Weaving lane changes, LCW                  216         lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              1193        lc/h                    
Total lane changes, LCALL                  1409        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.171                               



Average weaving speed, SW                  49.1        mi/h                    
Average non-weaving speed, SNW             48.0        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   48.0        mi/h                    
Weaving segment density, D                 25.8        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.637                               
Weaving segment flow rate, v               2475        pc/h                    
Weaving segment capacity, cW               3565        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6012        2000        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1943         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.637        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JP                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               9/28/2011                                        
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-385 CD SB                                      
Weaving Location:             I-85 to Woodruff                                 
Analysis Year:                2015                                             
Description:                  I-85/I-385 Alternate 4A                          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1335        ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              613     790     1003    228  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                170     219     279     63              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           742     957     1215    276   pc/h      
                                                                               
Volume ratio, VR                               0.681                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              3           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        2172        lc/h                    
Weaving lane changes, LCW                  2285        lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              355         lc/h                    
Total lane changes, LCALL                  2640        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.387                               



Average weaving speed, SW                  43.8        mi/h                    
Average non-weaving speed, SNW             34.3        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   40.2        mi/h                    
Weaving segment density, D                 26.4        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.623                               
Weaving segment flow rate, v               3190        pc/h                    
Weaving segment capacity, cW               4695        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            8450        1335        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1706         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.623        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To US 276 EB TO BEGIN 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 9009 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

3637 pc/h/ln

S mph 

D = vp / S pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To Pelham Rd to End 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 9468 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

3822 pc/h/ln

S mph 

D = vp / S pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To Pelham Rd WB 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 8341 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

3367 pc/h/ln

S 3.3 mph 

D = vp / S 1020.5 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To Pelham Rd 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6960 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2810 pc/h/ln

S 33.4 mph 

D = vp / S 84.1 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To I-385 to Pelham Rd 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 9734 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 4 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2947 pc/h/ln

S 27.1 mph 

D = vp / S 108.9 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To
I-85NB C-D Ramp to I-385 
on 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 
Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 5346 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2158 pc/h/ln

S 54.3 mph 

D = vp / S 39.7 pc/mi/ln 

LOS E 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To
I-85NB CD off to I-85NB CD 

on 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 3259 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

1316 pc/h/ln

S 60.0 mph 

D = vp / S 21.9 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To US 276 to Woodruff Rd 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 5930 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2394 pc/h/ln

S 48.6 mph 

D = vp / S 49.3 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To at 276 WB 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 5044 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2036 pc/h/ln

S 56.5 mph 

D = vp / S 36.0 pc/mi/ln 

LOS E 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To 276 EB to 276 WB 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 5550 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2241 pc/h/ln

S 52.5 mph 

D = vp / S 42.7 pc/mi/ln 

LOS E 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To AT 276 EB 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 4933 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

1991 pc/h/ln

S 57.2 mph 

D = vp / S 34.8 pc/mi/ln 

LOS D 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To BEGIN TO US 276 EB 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6609 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2668 pc/h/ln

S 39.3 mph 

D = vp / S 67.9 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To End to Pelham Rd 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 9250 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

3734 pc/h/ln

S mph 

D = vp / S pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To Pelham Rd WB 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6467 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2611 pc/h/ln

S 41.4 mph 

D = vp / S 63.0 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To Pelham Rd 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6910 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2790 pc/h/ln

S 34.3 mph 

D = vp / S 81.4 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To Pelham Rd to I-385 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 8859 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 4 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2682 pc/h/ln

S 38.7 mph 

D = vp / S 69.2 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To I-385 OFF to I-385 ON 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 3949 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

1594 pc/h/ln

S 60.0 mph 

D = vp / S 26.6 pc/mi/ln 

LOS D 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To I-385 ON to Woodruff 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6004 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2424 pc/h/ln

S 47.7 mph 

D = vp / S 50.8 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To Woodruff Rd to US 276 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6840 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2761 pc/h/ln

S 35.5 mph 

D = vp / S 77.7 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 

Copyright © 2010 University of Florida, All Rights Reserved     HCS 2010TM   Version 6.1 Generated:  8/21/2012    2:36 PM

Page 1 of 1BASIC FREEWAY WORKSHEET

8/21/2012file:///C:/Users/amay/AppData/Local/Temp/f2k5EF.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To 276 WB 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6172 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2492 pc/h/ln

S 45.6 mph 

D = vp / S 54.7 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To at US 276 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 7663 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

3094 pc/h/ln

S 19.5 mph 

D = vp / S 158.9 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To 276 EB 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6598 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2664 pc/h/ln

S 39.4 mph 

D = vp / S 67.5 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To US 276 EB TO BEGIN 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 7213 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2912 pc/h/ln

S 28.7 mph 

D = vp / S 101.3 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To Pelham Rd to End 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 7392 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2984 pc/h/ln

S 25.2 mph 

D = vp / S 118.3 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To Pelham Rd eb on to wb on 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6535 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2638 pc/h/ln

S 40.4 mph 

D = vp / S 65.2 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To Pelham Rd 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 5404 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2182 pc/h/ln

S 53.8 mph 

D = vp / S 40.5 pc/mi/ln 

LOS E 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To I-385 to Pelham Rd 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 7864 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 4 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2381 pc/h/ln

S 48.9 mph 

D = vp / S 48.7 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 
Agency or Company Florence & Hutcheson From/To C-D Ramp to I-385 on 
Date Performed 7/7/2011 Jurisdiction Greenville, SC 
Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 4384 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

1770 pc/h/ln

S 59.5 mph 

D = vp / S 29.8 pc/mi/ln 

LOS D 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To
I-85NB CD off to I-85NB CD 

on 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 3743 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

1511 pc/h/ln

S 60.0 mph 

D = vp / S 25.2 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To US 276 to Woodruff Rd 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6350 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2564 pc/h/ln

S 43.1 mph 

D = vp / S 59.5 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To at 276 WB 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 5563 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2246 pc/h/ln

S 52.4 mph 

D = vp / S 42.8 pc/mi/ln 

LOS E 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To 276 EB to 276 WB 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6388 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2579 pc/h/ln

S 42.6 mph 

D = vp / S 60.5 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To AT 276 EB 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6058 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2446 pc/h/ln

S 47.0 mph 

D = vp / S 52.0 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To BEGIN TO US 276 EB 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6412 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2589 pc/h/ln

S 42.2 mph 

D = vp / S 61.3 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To End to Pelham Rd 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 7927 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

3200 pc/h/ln

S 13.5 mph 

D = vp / S 236.9 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To Pelham Rd WB 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6789 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2741 pc/h/ln

S 36.4 mph 

D = vp / S 75.4 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To Pelham Rd 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 7579 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

3060 pc/h/ln

S 21.3 mph 

D = vp / S 143.7 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To Pelham Rd to I-385 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 9099 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 4 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2755 pc/h/ln

S 35.8 mph 

D = vp / S 77.0 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To I-385 off to I-385 on 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 5200 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2099 pc/h/ln

S 55.5 mph 

D = vp / S 37.8 pc/mi/ln 

LOS E 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 

Copyright © 2010 University of Florida, All Rights Reserved     HCS 2010TM   Version 6.1 Generated:  8/21/2012    2:56 PM

Page 1 of 1BASIC FREEWAY WORKSHEET

8/21/2012file:///C:/Users/amay/AppData/Local/Temp/f2k47A0.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To I-385 ON to Woodruff Rd 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 7192 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2903 pc/h/ln

S 29.2 mph 

D = vp / S 99.5 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To Woodruff Rd to US 276 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 8610 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

3476 pc/h/ln

S mph 

D = vp / S pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To 276 WB 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 8006 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

3232 pc/h/ln

S 11.6 mph 

D = vp / S 277.8 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To at US 276 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 8897 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

3592 pc/h/ln

S mph 

D = vp / S pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To 276 EB 

Date Performed 7/7/2011 Jurisdiction Greenville, SC 

Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 8183 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

3304 pc/h/ln

S 7.3 mph 

D = vp / S 454.4 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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CAPACITY ANALYSIS (HCS) 
2035 ALTERNATE 4A CONDITIONS – RAMPS 



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction Pelham Rd

Date Performed 8/9/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 2800  ft 

Vu = 2783  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 550 

Deceleration Lane Length L
D

Freeway Volume, V
F 6467 

Ramp Volume, V
R 443 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 30.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6467 0.90 Level 18 0 0.917 1.00 7832

 Ramp 443 0.90 Level 18 0 0.917 1.00 537

 UpStream 2783 0.90 Level 18 0 0.917 1.00 3371

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 1201.77   (Equation 13-6 or 13-7)

P
FM

 = 0.593   using Equation  (Exhibit 13-6) 

V12 = 4644   pc/h 

V
3
 or V

av34
3188   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 5132   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 8369  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 5669   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 46.0 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 1.418 (Exibit 13-11) 

S
R
= 34.5 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 38.5 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         8/9/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           6467           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              443            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1949           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2760           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        6467        443         1949      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1796        123         541       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7832        537         2360      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.593   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  4644   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8369          6900            Yes                   
      FO                                                                       
     v  or v               3188 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           Yes                                   
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5132                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                8369          4600                  Yes                  
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   46.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.418                        
                                              S                                
Space mean speed in ramp influence area,     S  = 34.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 38.5    mph                  
_______________________________________________________________________________
                                                                               



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction I-385 Ramps

Date Performed 8/24/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 7500  ft 

Vu = 3899  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 750 

Deceleration Lane Length L
D

Freeway Volume, V
F 5200 

Ramp Volume, V
R 1992 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5200 0.90 Level 18 0 0.917 1.00 6298

 Ramp 1992 0.90 Level 18 0 0.917 1.00 2413

 UpStream 3899 0.90 Level 18 0 0.917 1.00 4722

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.555   using Equation  (Exhibit 13-6) 

V12 = 3495   pc/h 

V
3
 or V

av34
2803   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 3598   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 8711  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 6011   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 32.4 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 1.642 (Exibit 13-11) 

S
R
= 30.4 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 34.8 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction Pelham Road

Date Performed 8/9/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 1400 

Freeway Volume, V
F 7927 

Ramp Volume, VR 1138 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 2000  ft 

V
D
 = 790  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 7927 0.90 Level 18 0 0.917 1.00 9600

 Ramp 1138 0.90 Level 18 0 0.917 1.00 1378

 UpStream

 DownStream 790 0.90 Level 18 0 0.917 1.00 957

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.457  using Equation (Exhibit 13-7) 

V
12

 = 5132  pc/h 

V3 or Vav34 4468  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 6900  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 9600 Exhibit 13-8 6900 Yes

VFO = VF - VR 8222 Exhibit 13-8 6900 Yes

VR 1378 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 5132 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 51.0 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.422 (Exhibit 13-12) 

S
R
= 52.4 mph (Exhibit 13-12) 

S
0
= 59.2 mph (Exhibit 13-12) 

S = 54.1 mph (Exhibit 13-13) 
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                 HCS 2010: Basic Freeway Segments Release 6.2                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         8/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB CD - I-85SB (RAMP)                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1992           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     553            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1206           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1206           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  21.9           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To
I-85SB CD - I-85SB Pre-
Merge 

Date Performed 8/24/2011 Jurisdiction Greenville, SC 
Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 5200 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2099 pc/h/ln

S 55.5 mph 

D = vp / S 37.8 pc/mi/ln 

LOS E 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To
I-85SB CD - I-85SB Post-
Merge 

Date Performed 8/24/2011 Jurisdiction Greenville, SC 
Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 7192 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 4 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2178 pc/h/ln

S 53.9 mph 

D = vp / S 40.4 pc/mi/ln 

LOS E 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction I-385 Ramps

Date Performed 8/24/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 750 

Deceleration Lane Length L
D

Freeway Volume, V
F 5200 

Ramp Volume, V
R 1992 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 4300  ft 

VD = 1418  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5200 0.90 Level 18 0 0.917 1.00 6298

 Ramp 1992 0.90 Level 18 0 0.917 1.00 2413

 UpStream

 DownStream 1418 0.90 Level 18 0 0.917 1.00 1717

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.555   using Equation  (Exhibit 13-6) 

V12 = 3495   pc/h 

V
3
 or V

av34
2803   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 3598   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 8711  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 6011   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 32.4 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 1.642 (Exibit 13-11) 

S
R
= 30.4 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 34.8 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction I-385 Ramps

Date Performed 8/24/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 7500  ft 

Vu = 4910  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 750 

Deceleration Lane Length L
D

Freeway Volume, V
F 3949 

Ramp Volume, V
R 2055 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3949 0.90 Level 18 0 0.917 1.00 4783

 Ramp 2055 0.90 Level 18 0 0.917 1.00 2489

 UpStream 4910 0.90 Level 18 0 0.917 1.00 5947

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.555   using Equation  (Exhibit 13-6) 

V12 = 2655   pc/h 

V
3
 or V

av34
2128   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 2733   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7272  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 5222   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 26.3 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.774 (Exibit 13-11) 

S
R
= 46.1 mph (Exhibit 13-11) 

S
0
= 54.4 mph (Exhibit 13-11) 

S = 48.2 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction Pelham Road

Date Performed 8/9/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 1400 

Freeway Volume, V
F 9250 

Ramp Volume, VR 2783 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 2000  ft 

V
D
 = 443  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 9250 0.90 Level 18 0 0.917 1.00 11203

 Ramp 2783 0.90 Level 18 0 0.917 1.00 3371

 UpStream

 DownStream 443 0.90 Level 18 0 0.917 1.00 537

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.325  using Equation (Exhibit 13-7) 

V
12

 = 5915  pc/h 

V3 or Vav34 5288  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 8503  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 11203 Exhibit 13-8 6900 Yes

VFO = VF - VR 7832 Exhibit 13-8 6900 Yes

VR 3371 Exhibit 13-10 2100 Yes

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 5915 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 64.8 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.601 (Exhibit 13-12) 

S
R
= 49.2 mph (Exhibit 13-12) 

S
0
= 59.2 mph (Exhibit 13-12) 

S = 51.3 mph (Exhibit 13-13) 
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                 HCS 2010: Basic Freeway Segments Release 6.2                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         8/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB CD - I-85SB (RAMP)                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2055           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     571            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1244           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1244           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  22.6           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To
I-85SB CD - I-85SB Pre-
Merge 

Date Performed 8/24/2011 Jurisdiction Greenville, SC 
Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 3949 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

1594 pc/h/ln

S 60.0 mph 

D = vp / S 26.6 pc/mi/ln 

LOS D 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To
I-85SB CD - I-85SB Post-
Merge 

Date Performed 8/24/2011 Jurisdiction Greenville, SC 
Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6004 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 4 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

1818 pc/h/ln

S 59.1 mph 

D = vp / S 30.7 pc/mi/ln 

LOS D 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 

Copyright © 2010 University of Florida, All Rights Reserved     HCS 2010TM   Version 6.1 Generated:  8/21/2012    4:09 PM

Page 1 of 1BASIC FREEWAY WORKSHEET

8/21/2012file:///C:/Users/amay/AppData/Local/Temp/f2k277.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction I-385 Ramps

Date Performed 8/24/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 750 

Deceleration Lane Length L
D

Freeway Volume, V
F 3949 

Ramp Volume, V
R 2055 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 4300  ft 

VD = 836  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3949 0.90 Level 18 0 0.917 1.00 4783

 Ramp 2055 0.90 Level 18 0 0.917 1.00 2489

 UpStream

 DownStream 836 0.90 Level 18 0 0.917 1.00 1012

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.555   using Equation  (Exhibit 13-6) 

V12 = 2655   pc/h 

V
3
 or V

av34
2128   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 2733   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7272  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 5222   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 26.3 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.774 (Exibit 13-11) 

S
R
= 46.1 mph (Exhibit 13-11) 

S
0
= 54.4 mph (Exhibit 13-11) 

S = 48.2 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 1992 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: F

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 Alternate 4A

_________1__________

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

To I-85 SB

1430
1910
2250

Florence & Hutcheson
8/25/2011

PM

2412.53

I-385 SB to I-85SB
Greenville, SC



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 2055 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: F

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

To I-85 SB

1430
1910
2250

Florence & Hutcheson
8/25/2011

AM

2488.83

I-385 SB to I-85SB
Greenville, SC

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 Alternate 4A

_________1__________



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 1112 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: C

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

To I-85 SB

1430
1910
2250

Florence & Hutcheson
8/24/2011

PM

1346.76

I-385SB to I-85SB
Greenville, SC

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 Alternate 4A

_________1__________



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 890 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: C

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 Alternate 4A

_________1__________

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

To I-85 SB

1430
1910
2250

Florence & Hutcheson
8/24/2011

AM

1077.89

I-385SB to I-85SB
Greenville, SC



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 1172 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: C

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 Alternate 4A

_________1__________

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

I-85 SB C-D

1430
1910
2250

Florence & Hutcheson
8/24/2011

PM

1419.42

I-85SB C-D to I-385 SB
Greenville, SC



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 2065 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: F

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

I-85 SB C-D

1430
1910
2250

Florence & Hutcheson
8/24/2011

AM

2500.94

I-85SB C-D to I-385 SB
Greenville, SC

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 Alternate 4A

_________1__________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         1/31/2012                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB C-D                                            
Junction:               I-385NB & Woodruff                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2727           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Left                               
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              416            vph                 
Length of first accel/decel lane            0              ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2727        416                   vph   
Peak-hour factor, PHF                  0.90        0.90                        
Peak 15-min volume, v15                758         116                   v     
Trucks and buses                       18          18                    %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.917       0.917                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          3303        504                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3303   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                3303          4500            No                    
      Fi   F                                                                   
     v  = v - v            2799          4500            No                    
      FO   F   R                                                               
     v                     504           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3303                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3303          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   32.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.343                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.5    mph                  
_______________________________________________________________________________



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 416 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: A

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 Alternate 4A

_________1__________

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

I-85 SB C-D

1430
1910
2250

Florence & Hutcheson
1/31/2012

PM

503.82

I-85SB CD - I-385NB/Wdrf (Ramp)
Greenville, SC



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         1/31/2012                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB CD - I-385NB/Wdrf PreDi                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2727           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     758            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1651           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1651           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  30.0           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         1/31/2012                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB CD - I-385NB/Wdrf PosDi                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2311           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     642            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1399           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1399           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  25.4           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         1/31/2012                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB C-D                                            
Junction:               I-385NB & Woodruff                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2845           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Left                               
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              839            vph                 
Length of first accel/decel lane            0              ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2845        839                   vph   
Peak-hour factor, PHF                  0.90        0.90                        
Peak 15-min volume, v15                790         233                   v     
Trucks and buses                       18          18                    %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.917       0.917                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          3446        1016                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3446   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                3446          4500            No                    
      Fi   F                                                                   
     v  = v - v            2430          4500            No                    
      FO   F   R                                                               
     v                     1016          2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3446                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3446          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.389                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.9    mph                  
_______________________________________________________________________________



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 839 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: C

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

I-85 SB C-D

1430
1910
2250

Florence & Hutcheson
1/31/2012

AM

1016.12

I-85SB CD - I-385NB/Wdrf (Ramp)
Greenville, SC

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 Alternate 4A

_________1__________



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         1/31/2012                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB CD - I-385NB/Wdrf PreDi                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2845           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     790            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1723           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1723           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  31.3           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         1/31/2012                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB CD - I-385NB/Wdrf PosDi                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2006           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     557            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1215           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1215           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  22.1           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         8/9/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB C-D                                            
Junction:               I-385                                                  
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           3899           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Left                               
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              2311           vph                 
Length of first accel/decel lane            0              ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     416            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1850           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3899        2311        416       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1083        642         116       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4722        2799        504       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.450   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3664   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4722          6750            No                    
      Fi   F                                                                   
     v  = v - v            1923          6750            No                    
      FO   F   R                                                               
     v                     2799          4200            No                    
      R                                                                        
     v  or v               1058 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3664                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3664          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   23.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.550                        
                                              S                                
Space mean speed in ramp influence area,     S  = 47.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.8    mph                  
_______________________________________________________________________________



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         1/30/2012                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB CD - I-85SB (Ramp)                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1172           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     326            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               710            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               710            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  12.9           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         1/30/2012                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB CD - I-85SB Pre-Diverge                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3899           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1083           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1574           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1574           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  28.6           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         1/30/2012                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB CD - I-85SB PostDiverge                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2727           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     758            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1651           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1651           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  30.0           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         8/9/2011                                               
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 SB C-D                                            
Junction:               I-385                                                  
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4910           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Left                               
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              2006           vph                 
Length of first accel/decel lane            0              ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     839            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1850           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4910        2006        839       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1364        557         233       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5947        2429        1016      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    0.450   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4012   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5947          6750            No                    
      Fi   F                                                                   
     v  = v - v            3518          6750            No                    
      FO   F   R                                                               
     v                     2429          4200            No                    
      R                                                                        
     v  or v               1935 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 4012                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                4012          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   27.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.517                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.6    mph                  
_______________________________________________________________________________



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         1/30/2012                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB CD - I-85SB (Ramp)                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2065           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     574            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1250           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1250           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  22.7           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         1/30/2012                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB CD - I-85SB Pre-Diverge                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4910           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1364           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1982           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1982           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              54.2           mi/h                
Number of lanes, N                          3                                  
Density, D                                  36.6           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         1/30/2012                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB CD - I-85SB PostDiverge                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2845           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     790            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1723           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1723           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  31.3           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



2035_Alt4A_SRAMP3_PM_I-85SB C-D from I-85SB (Ramp).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         8/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB - I-85SB CD (RAMP)                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3899           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1083           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1574           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1574           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  28.6           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To
I-85SB - I-85SB CD Pre-
Diverge 

Date Performed 8/24/2011 Jurisdiction Greenville, SC 
Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 9099 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 5 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2204 pc/h/ln

S 53.4 mph 

D = vp / S 41.3 pc/mi/ln 

LOS E 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 

Copyright © 2010 University of Florida, All Rights Reserved     HCS 2010TM   Version 6.1 Generated:  8/21/2012    4:28 PM
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8/21/2012file:///C:/Users/amay/AppData/Local/Temp/f2k379B.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To
I-85SB - I-85SB CD 
PostDiverge 

Date Performed 8/24/2011 Jurisdiction Greenville, SC 
Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 5200 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2099 pc/h/ln

S 55.5 mph 

D = vp / S 37.8 pc/mi/ln 

LOS E 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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2035_Alt4A_SRAMP3_AM_I-85SB C-D from I-85SB (Ramp).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         8/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 SB                                                
From/To:                I-85SB - I-85SB CD (RAMP)                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4910           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1364           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1982           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1982           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              54.2           mi/h                
Number of lanes, N                          3                                  
Density, D                                  36.6           pc/mi/ln            
Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To
I-85SB - I-85SB CD Pre-
Diverge 

Date Performed 8/24/2011 Jurisdiction Greenville, SC 
Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 8859 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 5 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2146 pc/h/ln

S 54.6 mph 

D = vp / S 39.3 pc/mi/ln 

LOS E 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 SB 

Agency or Company Florence & Hutcheson From/To
I-85SB - I-85SB CD 
PostDiverge 

Date Performed 8/24/2011 Jurisdiction Greenville, SC 
Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 3949 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

1594 pc/h/ln

S 60.0 mph 

D = vp / S 26.6 pc/mi/ln 

LOS D 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction Woodruff Rd.

Date Performed 8/9/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 2250  ft 

Vu = 1992  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 1500 

Deceleration Lane Length L
D

Freeway Volume, V
F 7192 

Ramp Volume, V
R 1418 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 7192 0.90 Level 18 0 0.917 1.00 8710

 Ramp 1418 0.90 Level 18 0 0.917 1.00 1717

 UpStream 1992 0.90 Level 18 0 0.917 1.00 2413

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.619   using Equation  (Exhibit 13-6) 

V12 = 5396   pc/h 

V
3
 or V

av34
3314   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 6010   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 10427  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 7727   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 55.6 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 9.034 (Exibit 13-11) 

S
R
= -102.6 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction Woodruff Rd.

Date Performed 8/9/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 2250  ft 

Vu = 2055  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 1500 

Deceleration Lane Length L
D

Freeway Volume, V
F 6004 

Ramp Volume, V
R 836 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6004 0.90 Level 18 0 0.917 1.00 7272

 Ramp 836 0.90 Level 18 0 0.917 1.00 1012

 UpStream 2055 0.90 Level 18 0 0.917 1.00 2489

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.619   using Equation  (Exhibit 13-6) 

V12 = 4505   pc/h 

V
3
 or V

av34
2767   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 4572   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 8284  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 5584   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 39.2 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 1.224 (Exibit 13-11) 

S
R
= 38.0 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 41.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction US 276

Date Performed 7/8/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 450  ft 

Vu = 506  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 550 

Deceleration Lane Length L
D

Freeway Volume, V
F 5044 

Ramp Volume, V
R 886 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 30.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5044 0.90 Level 18 0 0.917 1.00 6109

 Ramp 886 0.90 Level 18 0 0.917 1.00 1073

 UpStream 506 0.90 Level 18 0 0.917 1.00 613

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 947.75   (Equation 13-6 or 13-7)

P
FM

 = 0.561   using Equation  (Exhibit 13-6) 

V12 = 3430   pc/h 

V
3
 or V

av34
2679   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 3490   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7182  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 4563   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 37.1 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.662 (Exibit 13-11) 

S
R
= 48.1 mph (Exhibit 13-11) 

S
0
= 51.6 mph (Exhibit 13-11) 

S = 49.3 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction US 276

Date Performed 7/8/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 450  ft 

Vu = 825  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 550 

Deceleration Lane Length L
D

Freeway Volume, V
F 5563 

Ramp Volume, V
R 787 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 30.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5563 0.90 Level 18 0 0.917 1.00 6737

 Ramp 787 0.90 Level 18 0 0.917 1.00 953

 UpStream 825 0.90 Level 18 0 0.917 1.00 999

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 1056.46   (Equation 13-6 or 13-7)

P
FM

 = 0.555   using Equation  (Exhibit 13-6) 

V12 = 3736   pc/h 

V
3
 or V

av34
3001   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 4037   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7690  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 4990   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 40.5 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.861 (Exibit 13-11) 

S
R
= 44.5 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 46.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction US 276 (EXIT48B)

Date Performed 7/8/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 420  ft 

Vu = 617  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 420 

Freeway Volume, V
F 5550 

Ramp Volume, VR 506 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 5550 0.90 Level 18 0 0.917 1.00 6722

 Ramp 506 0.90 Level 18 0 0.917 1.00 613

 UpStream 617 0.90 Level 18 0 0.917 1.00 747

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

LEQ =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 = 4172.76  (Equation 13-12 or 13-13) 

PFD = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 6722  pc/h 

V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V12a =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6722 Exhibit 13-8 6900 No

VFO = VF - VR 6109 Exhibit 13-8 6900 No

VR 613 Exhibit 13-10 1900 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 6722 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 58.3 (pc/mi/ln)

LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.613 (Exhibit 13-12) 

S
R
= 49.0 mph (Exhibit 13-12) 

S
0
= 65.8 mph (Exhibit 13-12) 

S = 49.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction Pelham Rd

Date Performed 8/9/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 2800  ft 

Vu = 1381  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 1500 

Deceleration Lane Length L
D

Freeway Volume, V
F 8341 

Ramp Volume, V
R 1127 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 8341 0.90 Level 18 0 0.917 1.00 10102

 Ramp 1127 0.90 Level 18 0 0.917 1.00 1365

 UpStream 1381 0.90 Level 18 0 0.917 1.00 1673

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.619   using Equation  (Exhibit 13-6) 

V12 = 6258   pc/h 

V
3
 or V

av34
3844   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 7402   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 11467  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 8767   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 63.8 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 25.220 (Exibit 13-11) 

S
R
= -394.0 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 374.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction US 276 (EXIT48B)

Date Performed 7/8/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 420 

Freeway Volume, V
F 5550 

Ramp Volume, VR 506 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 450  ft 

V
D
 = 886  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 5550 0.90 Level 18 0 0.917 1.00 6722

 Ramp 506 0.90 Level 18 0 0.917 1.00 613

 UpStream

 DownStream 886 0.90 Level 18 0 0.917 1.00 1073

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

LEQ =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.564  using Equation (Exhibit 13-7) 

V
12

 = 4057  pc/h 

V3 or Vav34 2665  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V12a =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6722 Exhibit 13-8 6900 No

VFO = VF - VR 6109 Exhibit 13-8 6900 No

VR 613 Exhibit 13-10 1900 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 4057 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 35.4 (pc/mi/ln)

LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.613 (Exhibit 13-12) 

S
R
= 49.0 mph (Exhibit 13-12) 

S
0
= 59.3 mph (Exhibit 13-12) 

S = 52.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction US 276 (EXIT48B)

Date Performed 7/8/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 420  ft 

Vu = 330  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 420 

Freeway Volume, V
F 6388 

Ramp Volume, VR 825 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 6388 0.90 Level 18 0 0.917 1.00 7737

 Ramp 825 0.90 Level 18 0 0.917 1.00 999

 UpStream 330 0.90 Level 18 0 0.917 1.00 400

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

LEQ =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 = 2311.78  (Equation 13-12 or 13-13) 

PFD = 0.990  using Equation (Exhibit 13-7) 

V
12

 = 7673  pc/h 

V3 or Vav34 64  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V12a =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7737 Exhibit 13-8 6900 Yes

VFO = VF - VR 6738 Exhibit 13-8 6900 No

VR 999 Exhibit 13-10 1900 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 7673 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 66.5 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.648 (Exhibit 13-12) 

S
R
= 48.3 mph (Exhibit 13-12) 

S
0
= 65.8 mph (Exhibit 13-12) 

S = 48.4 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction Pelham Rd

Date Performed 8/9/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 2800  ft 

Vu = 1131  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 1500 

Deceleration Lane Length L
D

Freeway Volume, V
F 6535 

Ramp Volume, V
R 857 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6535 0.90 Level 18 0 0.917 1.00 7915

 Ramp 857 0.90 Level 18 0 0.917 1.00 1038

 UpStream 1131 0.90 Level 18 0 0.917 1.00 1370

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.619   using Equation  (Exhibit 13-6) 

V12 = 4903   pc/h 

V
3
 or V

av34
3012   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 5215   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 8953  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 6253   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 44.4 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 2.212 (Exibit 13-11) 

S
R
= 20.2 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 24.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction US 276 (EXIT48B)

Date Performed 7/8/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 420 

Freeway Volume, V
F 6388 

Ramp Volume, VR 825 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 450  ft 

V
D
 = 787  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 6388 0.90 Level 18 0 0.917 1.00 7737

 Ramp 825 0.90 Level 18 0 0.917 1.00 999

 UpStream

 DownStream 787 0.90 Level 18 0 0.917 1.00 953

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.521  using Equation (Exhibit 13-7) 

V
12

 = 4507  pc/h 

V3 or Vav34 3230  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 5037  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7737 Exhibit 13-8 6900 Yes

VFO = VF - VR 6738 Exhibit 13-8 6900 No

VR 999 Exhibit 13-10 1900 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 4507 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 43.8 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.648 (Exhibit 13-12) 

S
R
= 48.3 mph (Exhibit 13-12) 

S
0
= 59.2 mph (Exhibit 13-12) 

S = 51.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction US 276

Date Performed 7/8/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 500  ft 

Vu = 1676  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 420 

Deceleration Lane Length L
D

Freeway Volume, V
F 4933 

Ramp Volume, V
R 617 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4933 0.90 Level 18 0 0.917 1.00 5974

 Ramp 617 0.90 Level 18 0 0.917 1.00 747

 UpStream 1676 0.90 Level 18 0 0.917 1.00 2030

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 529.77   (Equation 13-6 or 13-7)

P
FM

 = 0.587   using Equation  (Exhibit 13-6) 

V12 = 3508   pc/h 

V
3
 or V

av34
2466   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 6721  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 4255   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 35.7 (pc/mi/ln) 

LOS = E (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.575 (Exibit 13-11) 

SR= 49.7 mph (Exhibit 13-11) 

S
0
= 52.5 mph (Exhibit 13-11) 

S = 50.7 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction Pelham Rd

Date Performed 8/9/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 1300  ft 

Vu = 2774  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 650 

Deceleration Lane Length L
D

Freeway Volume, V
F 6960 

Ramp Volume, V
R 1381 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 30.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6960 0.90 Level 18 0 0.917 1.00 8429

 Ramp 1381 0.90 Level 18 0 0.917 1.00 1673

 UpStream 2774 0.90 Level 18 0 0.917 1.00 3360

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 1617.03   (Equation 13-6 or 13-7)

P
FM

 = 0.576   using Equation  (Exhibit 13-6) 

V12 = 4851   pc/h 

V
3
 or V

av34
3578   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 5729   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 10102  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 7402   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 58.4 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 6.675 (Exibit 13-11) 

S
R
= -60.2 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction C-D ROAD

Date Performed 8/9/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 5600  ft 

Vu = 2671  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 1450 

Deceleration Lane Length L
D

Freeway Volume, V
F 3259 

Ramp Volume, V
R 2087 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3259 0.90 Level 18 0 0.917 1.00 3947

 Ramp 2087 0.90 Level 18 0 0.917 1.00 2528

 UpStream 2671 0.90 Level 18 0 0.917 1.00 3235

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.555   using Equation  (Exhibit 13-6) 

V12 = 2191   pc/h 

V
3
 or V

av34
1756   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 2255   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6475  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 4783   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 21.6 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.500 (Exibit 13-11) 

S
R
= 51.0 mph (Exhibit 13-11) 

S
0
= 55.7 mph (Exhibit 13-11) 

S = 52.1 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction US 276

Date Performed 7/8/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 420 

Deceleration Lane Length L
D

Freeway Volume, V
F 4933 

Ramp Volume, V
R 617 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 420  ft 

VD = 506  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4933 0.90 Level 18 0 0.917 1.00 5974

 Ramp 617 0.90 Level 18 0 0.917 1.00 747

 UpStream

 DownStream 506 0.90 Level 18 0 0.917 1.00 613

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 3966.61   (Equation 13-6 or 13-7)

P
FM

 = 0.932   using Equation  (Exhibit 13-6) 

V12 = 5569   pc/h 

V
3
 or V

av34
405   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 6721  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 6316   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 51.8 (pc/mi/ln) 

LOS = E (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 2.458 (Exibit 13-11) 

SR= 15.8 mph (Exhibit 13-11) 

S
0
= 60.0 mph (Exhibit 13-11) 

S = 16.5 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction Pelham Rd

Date Performed 8/9/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 650 

Deceleration Lane Length L
D

Freeway Volume, V
F 6960 

Ramp Volume, V
R 1381 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 30.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 2900  ft 

VD = 1127  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6960 0.90 Level 18 0 0.917 1.00 8429

 Ramp 1381 0.90 Level 18 0 0.917 1.00 1673

 UpStream

 DownStream 1127 0.90 Level 18 0 0.917 1.00 1365

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.596   using Equation  (Exhibit 13-6) 

V12 = 5021   pc/h 

V
3
 or V

av34
3408   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 5729   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 10102  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 7402   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 58.4 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 6.675 (Exibit 13-11) 

S
R
= -60.2 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction C-D ROAD

Date Performed 8/24/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 1450 

Deceleration Lane Length L
D

Freeway Volume, V
F 3259 

Ramp Volume, V
R 2087 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 5000  ft 

VD = 4388  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3259 0.90 Level 18 0 0.917 1.00 3947

 Ramp 2087 0.90 Level 18 0 0.917 1.00 2528

 UpStream

 DownStream 4388 0.90 Level 18 0 0.917 1.00 5314

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.555   using Equation  (Exhibit 13-6) 

V12 = 2191   pc/h 

V
3
 or V

av34
1756   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 2255   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6475  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 4783   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 21.6 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.500 (Exibit 13-11) 

S
R
= 51.0 mph (Exhibit 13-11) 

S
0
= 55.7 mph (Exhibit 13-11) 

S = 52.1 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction US 276

Date Performed 7/8/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 500  ft 

Vu = 354  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 420 

Deceleration Lane Length L
D

Freeway Volume, V
F 6058 

Ramp Volume, V
R 330 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6058 0.90 Level 18 0 0.917 1.00 7337

 Ramp 330 0.90 Level 18 0 0.917 1.00 400

 UpStream 354 0.90 Level 18 0 0.917 1.00 429

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 747.20   (Equation 13-6 or 13-7)

P
FM

 = 0.574   using Equation  (Exhibit 13-6) 

V12 = 4208   pc/h 

V
3
 or V

av34
3129   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 4637   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7737  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 5037   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 41.9 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.901 (Exibit 13-11) 

S
R
= 43.8 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 46.1 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction Pelham Rd

Date Performed 8/9/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 1300  ft 

Vu = 2460  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 650 

Deceleration Lane Length L
D

Freeway Volume, V
F 5404 

Ramp Volume, V
R 1131 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 30.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5404 0.90 Level 18 0 0.917 1.00 6545

 Ramp 1131 0.90 Level 18 0 0.917 1.00 1370

 UpStream 2460 0.90 Level 18 0 0.917 1.00 2979

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 1149.01   (Equation 13-6 or 13-7)

P
FM

 = 0.596   using Equation  (Exhibit 13-6) 

V12 = 3899   pc/h 

V
3
 or V

av34
2646   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 7915  Exhibit 13-8 Yes 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 5269   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 41.9 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 1.039 (Exibit 13-11) 

SR= 41.3 mph (Exhibit 13-11) 

S
0
= 51.4 mph (Exhibit 13-11) 

S = 44.2 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction C-D ROAD

Date Performed 8/9/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 5600  ft 

Vu = 2607  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 1450 

Deceleration Lane Length L
D

Freeway Volume, V
F 3743 

Ramp Volume, V
R 641 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3743 0.90 Level 18 0 0.917 1.00 4533

 Ramp 641 0.90 Level 18 0 0.917 1.00 776

 UpStream 2607 0.90 Level 18 0 0.917 1.00 3157

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.555   using Equation  (Exhibit 13-6) 

V12 = 2516   pc/h 

V
3
 or V

av34
2017   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 2590   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5309  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 3366   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 11.4 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.147 (Exibit 13-11) 

S
R
= 57.3 mph (Exhibit 13-11) 

S
0
= 54.8 mph (Exhibit 13-11) 

S = 56.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction US 276

Date Performed 7/8/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 420 

Deceleration Lane Length L
D

Freeway Volume, V
F 6058 

Ramp Volume, V
R 330 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 = 420  ft 

V
D
 = 825  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 6058 0.90 Level 18 0 0.917 1.00 7337

 Ramp 330 0.90 Level 18 0 0.917 1.00 400

 UpStream

 DownStream 825 0.90 Level 18 0 0.917 1.00 999

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 6464.35   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 7337   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 7737  Exhibit 13-8 Yes 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 7737   Exhibit 13-8 4600:All Yes V

12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 63.0 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 9.237 (Exibit 13-11) 

S
R
= -106.3 mph (Exhibit 13-11) 

S
0
= 60.0 mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction Pelham Rd

Date Performed 8/9/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 650 

Deceleration Lane Length L
D

Freeway Volume, V
F 5404 

Ramp Volume, V
R 1131 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 30.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 2900  ft 

VD = 857  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5404 0.90 Level 18 0 0.917 1.00 6545

 Ramp 1131 0.90 Level 18 0 0.917 1.00 1370

 UpStream

 DownStream 857 0.90 Level 18 0 0.917 1.00 1038

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.596   using Equation  (Exhibit 13-6) 

V12 = 3899   pc/h 

V
3
 or V

av34
2646   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 7915  Exhibit 13-8 Yes 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 5269   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 41.9 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 1.039 (Exibit 13-11) 

SR= 41.3 mph (Exhibit 13-11) 

S
0
= 51.4 mph (Exhibit 13-11) 

S = 44.2 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction C-D ROAD

Date Performed 8/24/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 1450 

Deceleration Lane Length L
D

Freeway Volume, V
F 3743 

Ramp Volume, V
R 641 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 5000  ft 

VD = 3480  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3743 0.90 Level 18 0 0.917 1.00 4533

 Ramp 641 0.90 Level 18 0 0.917 1.00 776

 UpStream

 DownStream 3480 0.90 Level 18 0 0.917 1.00 4215

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.555   using Equation  (Exhibit 13-6) 

V12 = 2516   pc/h 

V
3
 or V

av34
2017   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 2590   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5309  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 3366   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 11.4 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.147 (Exibit 13-11) 

S
R
= 57.3 mph (Exhibit 13-11) 

S
0
= 54.8 mph (Exhibit 13-11) 

S = 56.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 2087 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: F

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

I-85 NB C-D

1430
1910
2250

Florence & Hutcheson
8/25/2011

PM

2527.59

I-85NB C-D to I-85NB
Greenville, SC

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 Alternate 4A

_________1__________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         1/24/2012                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB C-D                                            
Junction:               I-85NB C-D to I-385NB                                  
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2736           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              649            vph                 
Length of first accel/decel lane            0              ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1572           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   700            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2736        649         1572      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                760         180         437       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3314        775         1878      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3314   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                3314          4500            No                    
      Fi   F                                                                   
     v  = v - v            2539          4500            No                    
      FO   F   R                                                               
     v                     775           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3314                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3314          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   32.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.368                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.2    mph                  
_______________________________________________________________________________



2035_Alt4A_NRAMP1E_PM_I-85NB C-D to I-85NB (2-Lane).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/22/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                I-85NB CD - I-85NB                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2087           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     580            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1264           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1264           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  23.0           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 641 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: B

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 Alternate 4A

_________1__________

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

I-85 NB C-D

1430
1910
2250

Florence & Hutcheson
8/25/2011

AM

776.32

I-85NB C-D to I-85NB
Greenville, SC



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         1/24/2012                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB C-D                                            
Junction:               I-85NB C-D to I-385NB                                  
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           1711           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1070           vph                 
Length of first accel/decel lane            0              ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     817            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   700            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1711        1070        817       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                475         297         227       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2072        1278        976       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2072   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2072          4500            No                    
      Fi   F                                                                   
     v  = v - v            794           4500            No                    
      FO   F   R                                                               
     v                     1278          2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2072                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2072          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.413                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.6    mph                  
_______________________________________________________________________________



2035_Alt4A_NRAMP1E_AM_I-85NB C-D to I-85NB (2-Lane).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         9/22/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                I-85NB CD - I-85NB                                     
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2015                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   389            veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     108            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               236            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               236            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  4.3            pc/mi/ln            
Level of service, LOS                       A                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         8/24/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB C-D                                            
Junction:               I-385 SB from I-85 NB C-D                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4308           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1572           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1665           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   700            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4308        1572        1665      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1197        437         463       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5217        1878        1989      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5217   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5217          4500            Yes                   
      Fi   F                                                                   
     v  = v - v            3339          4500            No                    
      FO   F   R                                                               
     v                     1878          2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5217                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5217          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.467                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 48.9    mph                  
_______________________________________________________________________________



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 1572 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: D

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 Alternate 4A

_________1__________

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

I-85 NB C-D

1430
1910
2250

Florence & Hutcheson
8/30/2011

PM

1903.87

I-85NB C-D to I-385
Greenville, SC



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.2                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         8/31/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Woodruff I-85NB CD Pre-Diverge                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4308           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1197           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Grade                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1739           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1739           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  31.6           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.2                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         8/31/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Woodruff I-85NB CD PostDiverge                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2736           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     760            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Grade                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1657           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1657           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  30.1           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         8/24/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB C-D                                            
Junction:               I-385 SB from I-85 NB C-D                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4308           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1572           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     649            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   700            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4308        1572        649       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1197        437         180       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5217        1878        775       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5217   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5217          4500            Yes                   
      Fi   F                                                                   
     v  = v - v            3339          4500            No                    
      FO   F   R                                                               
     v                     1878          2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5217                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5217          4400                  Yes                  
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.467                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 48.9    mph                  
_______________________________________________________________________________



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         8/24/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB C-D                                            
Junction:               I-385 SB from I-85 NB C-D                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2528           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              817            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     971            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   700            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2528        817         971       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                702         227         270       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3062        976         1160      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3062   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                3062          4500            No                    
      Fi   F                                                                   
     v  = v - v            2086          4500            No                    
      FO   F   R                                                               
     v                     976           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3062                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3062          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.386                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.0    mph                  
_______________________________________________________________________________



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 817 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: B

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

I-85 NB C-D

1430
1910
2250

Florence & Hutcheson
8/30/2011

AM

989.48

I-85NB C-D to I-385
Greenville, SC

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 Alternate 4A

_________1__________



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.2                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         8/31/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Woodruff I-85NB CD Pre-Diverge                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2528           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     702            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Grade                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1021           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1021           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  18.6           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.2                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         8/31/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Woodruff I-85NB CD PostDiverge                         
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1711           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     475            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Grade                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1036           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1036           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  18.8           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         8/24/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB C-D                                            
Junction:               I-385 SB from I-85 NB C-D                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2528           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              817            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1070           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   700            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2528        817         1070      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                702         227         297       v     
Trucks and buses                       18          15          15        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.930       0.930           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3062        976         1278      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3062   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                3062          4500            No                    
      Fi   F                                                                   
     v  = v - v            2086          4500            No                    
      FO   F   R                                                               
     v                     976           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3062                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3062          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.386                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.0    mph                  
_______________________________________________________________________________



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 1665 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: E

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 Alternate 4A

_________1__________

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

I-85 NB C-D

1430
1910
2250

Florence & Hutcheson
8/31/2011

PM

2016.50

Woodruff NB - I-85NB C-D
Greenville, SC



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.2                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         8/31/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Woodruff I-85NB CD Pre-Merge                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2643           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     734            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Grade                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1600           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1600           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  29.1           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.2                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         8/31/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Woodruff I-85NB CD Post-Merge                          
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4308           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1197           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1739           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1739           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  31.6           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         8/24/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Woodruff NB to I-85NB C-D                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2643           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1665           vph                 
Length of first accel/decel lane            700            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1548           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   700            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2643        1665        1548      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                734         463         430       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3201        2017        1875      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  3201   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5218          4500            Yes                   
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3201                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5218          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   40.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.978                        
                                              S                                
Space mean speed in ramp influence area,     S  = 42.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 42.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         8/24/2011                                              
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Woodruff NB to I-85NB C-D                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2643           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1665           vph                 
Length of first accel/decel lane            700            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1572           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   700            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2643        1665        1572      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                734         463         437       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3201        2017        1904      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  3201   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5218          4500            Yes                   
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 3201                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                5218          4600                  Yes                  
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   40.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.978                        
                                              S                                
Space mean speed in ramp influence area,     S  = 42.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 42.3    mph                  
_______________________________________________________________________________
                                                                               



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 971 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: C

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

I-85 NB C-D

1430
1910
2250

Florence & Hutcheson
8/31/2011

AM

1175.99

Woodruff NB - I-85NB C-D
Greenville, SC

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 Alternate 4A

_________1__________



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.2                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         8/31/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Woodruff I-85NB CD Pre-Merge                           
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1557           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     433            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Grade                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               943            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               943            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  17.1           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.2                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         8/31/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                Woodruff I-85NB CD Post-Merge                          
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2528           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     702            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1021           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1021           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  18.6           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         8/24/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Woodruff NB to I-85NB C-D                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           1557           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              971            vph                 
Length of first accel/decel lane            700            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     255            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   700            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1557        971         255       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                433         270         71        v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1886        1176        309       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1886   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3062          4500            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1886                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3062          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.341                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         8/24/2011                                              
Analysis time period:   AM                                                     
Freeway/Dir of Travel:  I-85 NB                                                
Junction:               Woodruff NB to I-85NB C-D                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           1557           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              971            vph                 
Length of first accel/decel lane            700            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     817            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   700            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1557        971         817       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                433         270         227       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1886        1176        989       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1886   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3062          4500            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1886                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                3062          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.341                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.6    mph                  
_______________________________________________________________________________
                                                                               



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 1548 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: D

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 Alternate 4A

_________1__________

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

I-85 NB C-D

1430
1910
2250

Florence & Hutcheson
8/24/2011

PM

1874.80

Woodruff Loop to I-85NB C-D
Greenville, SC



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 255 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: A

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

I-85 NB C-D

1430
1910
2250

Florence & Hutcheson
8/24/2011

AM

308.83

Woodruff Loop to I-85NB C-D
Greenville, SC

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 Alternate 4A

_________1__________



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 1576 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: D

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

I-85 NB C-D

1430
1910
2250

Florence & Hutcheson
8/24/2011

PM

1908.71

Woodruff Loop to I-85NB C-D
Greenville, SC

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 Alternate 4A

_________1__________



Analyst: Highway/Dir of Travel
Agency or Company: From/To
Date Performed: Jurisdiction
Analysis Time Period: Analysis Year

Volume, V 1305 veh/h Peak Hour Factor, PHF 0.90
Driver Population, fP 1 %Trucks and Buses, PT 18%
General Terrain Level %RVs, PR 0%

LOS
A
B
C
D
E LOS: D

* From Exhibit 23-2 of the 2000 HCM - Maximum Service Flow Rate for a BFS with a FFS of 55mph.

990
600

1+ PT(ET-1)+PR(ER-1)

General Information Site Information

LOS and Performance Measures

Flow Inputs

JP

2035 Alternate 4A

_________1__________

BASIC FREEWAY SEGMENT WORKSHEET
SINGLE LANE

VP (pc/h/ln)

VP  =
_________V__________

PHF*N*fHV*fP
 =

fHV  =  = 0.91743

I-85 NB C-D

1430
1910
2250

Florence & Hutcheson
8/24/2011

AM

1580.50

Woodruff Loop to I-85NB C-D
Greenville, SC



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction US 276 (EXIT48A)

Date Performed 7/8/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 700 

Freeway Volume, V
F 6609 

Ramp Volume, VR 1676 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 30.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 500  ft 

V
D
 = 617  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 6609 0.90 Level 18 0 0.917 1.00 8004

 Ramp 1676 0.90 Level 18 0 0.917 1.00 2030

 UpStream

 DownStream 617 0.90 Level 18 0 0.917 1.00 747

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.467  using Equation (Exhibit 13-7) 

V
12

 = 4817  pc/h 

V3 or Vav34 3187  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 5304  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 8004 Exhibit 13-8 6900 Yes

VFO = VF - VR 5974 Exhibit 13-8 6900 No

VR 2030 Exhibit 13-10 2000 Yes

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 4817 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 43.6 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.676 (Exhibit 13-12) 

S
R
= 47.8 mph (Exhibit 13-12) 

S
0
= 59.2 mph (Exhibit 13-12) 

S = 51.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction Pelham Road

Date Performed 8/9/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 1500 

Freeway Volume, V
F 9734 

Ramp Volume, VR 2774 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 1325  ft 

V
D
 = 1381  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 9734 0.90 Level 18 0 0.917 1.00 11789

 Ramp 2774 0.90 Level 18 0 0.917 1.00 3360

 UpStream

 DownStream 1381 0.90 Level 18 0 0.917 1.00 1673

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.311  using Equation (Exhibit 13-7) 

V
12

 = 5979  pc/h 

V3 or Vav34 5810  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 9089  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 11789 Exhibit 13-8 6900 Yes

VFO = VF - VR 8429 Exhibit 13-8 6900 Yes

VR 3360 Exhibit 13-10 2000 Yes

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 5979 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 68.9 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.730 (Exhibit 13-12) 

S
R
= 46.9 mph (Exhibit 13-12) 

S
0
= 59.2 mph (Exhibit 13-12) 

S = 49.2 mph (Exhibit 13-13) 
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2035_Alt4A_NRAMP1_PM_I-385 to I-85NB (Ramp).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         8/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                I-85 to I-85NB (RAMP)                                  
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4388           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     1219           v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1771           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1771           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  32.2           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 
Agency or Company Florence & Hutcheson From/To I-85 to I-85NB (Pre-Merge) 
Date Performed 8/24/2011 Jurisdiction Greenville, SC 
Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 5346 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2158 pc/h/ln

S 54.3 mph 

D = vp / S 39.7 pc/mi/ln 

LOS E 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To
I-85 to I-85NB (Post-
Merge) 

Date Performed 8/24/2011 Jurisdiction Greenville, SC 
Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 9734 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 5 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

2358 pc/h/ln

S 49.6 mph 

D = vp / S 47.6 pc/mi/ln 

LOS F 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction C-D ROAD

Date Performed 8/24/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 350 

Freeway Volume, V
F 5930 

Ramp Volume, VR 2671 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 7300  ft 

V
D
 = 2087  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 5930 0.90 Level 18 0 0.917 1.00 7182

 Ramp 2671 0.90 Level 15 0 0.930 1.00 3190

 UpStream

 DownStream 2087 0.90 Level 15 0 0.930 1.00 2493

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

LEQ =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.450  using Equation (Exhibit 13-7) 

V
12

 = 4986  pc/h 

V3 or Vav34 2196  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V12a =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7182 Exhibit 13-8 6900 Yes

VFO = VF - VR 3992 Exhibit 13-8 6900 No

VR 3190 Exhibit 13-10 4200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 4986 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 40.8 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.585 (Exhibit 13-12) 

S
R
= 49.5 mph (Exhibit 13-12) 

S
0
= 61.2 mph (Exhibit 13-12) 

S = 52.5 mph (Exhibit 13-13) 
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                 HCS 2010: Basic Freeway Segments Release 6.2                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         8/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                I-85NB - I-85NB CD (RAMP)                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2671           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     742            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1617           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1617           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  29.4           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To
I-85NB - I-85NB CD Pre-
Diverge 

Date Performed 8/24/2011 Jurisdiction Greenville, SC 
Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 5930 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 4 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

1795 pc/h/ln

S 59.3 mph 

D = vp / S 30.3 pc/mi/ln 

LOS D 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To
I-85NB - I-85NB CD 
PostDiverge 

Date Performed 8/24/2011 Jurisdiction Greenville, SC 
Analysis Time Period PM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 3259 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

1316 pc/h/ln

S 60.0 mph 

D = vp / S 21.9 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction US 276 (EXIT48A)

Date Performed 7/8/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 700 

Freeway Volume, V
F 6412 

Ramp Volume, VR 354 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 30.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 500  ft 

V
D
 = 330  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 6412 0.90 Level 18 0 0.917 1.00 7766

 Ramp 354 0.90 Level 18 0 0.917 1.00 429

 UpStream

 DownStream 330 0.90 Level 18 0 0.917 1.00 400

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.546  using Equation (Exhibit 13-7) 

V
12

 = 4436  pc/h 

V3 or Vav34 3330  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 5066  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7766 Exhibit 13-8 6900 Yes

VFO = VF - VR 7337 Exhibit 13-8 6900 Yes

VR 429 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 4436 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 41.5 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.532 (Exhibit 13-12) 

S
R
= 50.4 mph (Exhibit 13-12) 

S
0
= 59.2 mph (Exhibit 13-12) 

S = 53.2 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction Pelham Road

Date Performed 8/9/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 1500 

Freeway Volume, V
F 7864 

Ramp Volume, VR 2460 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 1325  ft 

V
D
 = 1131  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 7864 0.90 Level 18 0 0.917 1.00 9524

 Ramp 2460 0.90 Level 18 0 0.917 1.00 2979

 UpStream

 DownStream 1131 0.90 Level 18 0 0.917 1.00 1370

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.385  using Equation (Exhibit 13-7) 

V
12

 = 5498  pc/h 

V3 or Vav34 4026  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 6824  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 9524 Exhibit 13-8 6900 Yes

VFO = VF - VR 6545 Exhibit 13-8 6900 No

VR 2979 Exhibit 13-10 2000 Yes

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 5498 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 49.4 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.696 (Exhibit 13-12) 

S
R
= 47.5 mph (Exhibit 13-12) 

S
0
= 59.2 mph (Exhibit 13-12) 

S = 50.3 mph (Exhibit 13-13) 
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2035_Alt4A_NRAMP1_AM_I-385 to I-85NB (Ramp).txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.1                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         8/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                I-85 to I-85NB (RAMP)                                  
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3480           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     967            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1405           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1405           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  25.5           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 
Agency or Company Florence & Hutcheson From/To I-85 to I-85NB (Pre-Merge) 
Date Performed 8/24/2011 Jurisdiction Greenville, SC 
Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 4384 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

1770 pc/h/ln

S 59.5 mph 

D = vp / S 29.8 pc/mi/ln 

LOS D 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To
I-85 to I-85NB (Post-
Merge) 

Date Performed 8/24/2011 Jurisdiction Greenville, SC 
Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 7864 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 5 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

1905 pc/h/ln

S 58.3 mph 

D = vp / S 32.7 pc/mi/ln 

LOS D 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 NB

Agency or Company Florence & Hutcheson Junction C-D ROAD

Date Performed 8/24/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 350 

Freeway Volume, V
F 6350 

Ramp Volume, VR 2607 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 7300  ft 

V
D
 = 641  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 6350 0.90 Level 18 0 0.917 1.00 7691

 Ramp 2607 0.90 Level 15 0 0.930 1.00 3114

 UpStream

 DownStream 641 0.90 Level 15 0 0.930 1.00 766

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

LEQ =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.450  using Equation (Exhibit 13-7) 

V
12

 = 5174  pc/h 

V3 or Vav34 2517  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V12a =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7691 Exhibit 13-8 6900 Yes

VFO = VF - VR 4577 Exhibit 13-8 6900 No

VR 3114 Exhibit 13-10 4200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 5174 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 42.4 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.578 (Exhibit 13-12) 

S
R
= 49.6 mph (Exhibit 13-12) 

S
0
= 59.9 mph (Exhibit 13-12) 

S = 52.6 mph (Exhibit 13-13) 
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                 HCS 2010: Basic Freeway Segments Release 6.2                  
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                       Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JP                                                     
Agency or Company:      Florence & Hutcheson                                   
Date Performed:         8/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Direction:      I-85 NB                                                
From/To:                I-85NB - I-85NB CD (RAMP)                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2607           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     724            v                   
Trucks and buses                            18             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.917                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1579           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1579           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  28.7           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To
I-85NB - I-85NB CD Pre-
Diverge 

Date Performed 8/24/2011 Jurisdiction Greenville, SC 
Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 6350 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 4 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

1923 pc/h/ln

S 58.1 mph 

D = vp / S 33.1 pc/mi/ln 

LOS D 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JP Highway/Direction of Travel I-85 NB 

Agency or Company Florence & Hutcheson From/To
I-85NB - I-85NB CD 
PostDiverge 

Date Performed 8/24/2011 Jurisdiction Greenville, SC 
Analysis Time Period AM Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 3743 veh/h Peak-Hour Factor, PHF 0.90 

 AADT veh/day %Trucks and Buses, PT 18 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW

mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

1511 pc/h/ln

S 60.0 mph 

D = vp / S 25.2 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction US 276

Date Performed 7/8/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 470  ft 

Vu = 714  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 500 

Deceleration Lane Length L
D

Freeway Volume, V
F 8183 

Ramp Volume, V
R 826 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 8183 0.90 Level 18 0 0.917 1.00 9911

 Ramp 826 0.90 Level 18 0 0.917 1.00 1000

 UpStream 714 0.90 Level 18 0 0.917 1.00 865

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 1461.95   (Equation 13-6 or 13-7)

P
FM

 = 0.529   using Equation  (Exhibit 13-6) 

V12 = 5241   pc/h 

V
3
 or V

av34
4670   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 7211   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 10911  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 8211   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 65.9 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 14.653 (Exibit 13-11) 

S
R
= -203.7 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 868.1 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction US 276

Date Performed 7/8/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 470  ft 

Vu = 1065  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 500 

Deceleration Lane Length L
D

Freeway Volume, V
F 6598 

Ramp Volume, V
R 615 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6598 0.90 Level 18 0 0.917 1.00 7991

 Ramp 615 0.90 Level 18 0 0.917 1.00 745

 UpStream 1065 0.90 Level 18 0 0.917 1.00 1290

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 996.50   (Equation 13-6 or 13-7)

P
FM

 = 0.558   using Equation  (Exhibit 13-6) 

V12 = 4460   pc/h 

V
3
 or V

av34
3531   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 5291   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 8736  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 6036   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 49.1 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 1.927 (Exibit 13-11) 

S
R
= 25.3 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 30.0 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction US 276 (EXIT 48A)

Date Performed 7/8/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 420  ft 

Vu = 891  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 420 

Freeway Volume, V
F 8897 

Ramp Volume, VR 714 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 8897 0.90 Level 18 0 0.917 1.00 10775

 Ramp 714 0.90 Level 18 0 0.917 1.00 865

 UpStream 891 0.90 Level 18 0 0.917 1.00 1079

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

LEQ =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 = 4263.39  (Equation 13-12 or 13-13) 

PFD = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 10775  pc/h 

V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V12a =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 10775 Exhibit 13-8 6900 Yes

VFO = VF - VR 9910 Exhibit 13-8 6900 Yes

VR 865 Exhibit 13-10 1900 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 10775 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 93.1 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.636 (Exhibit 13-12) 

S
R
= 48.6 mph (Exhibit 13-12) 

S
0
= 65.8 mph (Exhibit 13-12) 

S = 48.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction US 276 (EXIT 48A)

Date Performed 7/8/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 420 

Freeway Volume, V
F 8897 

Ramp Volume, VR 714 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 468  ft 

V
D
 = 826  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 8897 0.90 Level 18 0 0.917 1.00 10775

 Ramp 714 0.90 Level 18 0 0.917 1.00 865

 UpStream

 DownStream 826 0.90 Level 18 0 0.917 1.00 1000

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.451  using Equation (Exhibit 13-7) 

V
12

 = 5333  pc/h 

V3 or Vav34 5442  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 8075  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 10775 Exhibit 13-8 6900 Yes

VFO = VF - VR 9910 Exhibit 13-8 6900 Yes

VR 865 Exhibit 13-10 1900 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 5333 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 69.9 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.636 (Exhibit 13-12) 

S
R
= 48.6 mph (Exhibit 13-12) 

S
0
= 59.2 mph (Exhibit 13-12) 

S = 50.8 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction US 276 (EXIT 48A)

Date Performed 7/8/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 420  ft 

Vu = 1491  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 420 

Freeway Volume, V
F 7663 

Ramp Volume, VR 1065 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 7663 0.90 Level 18 0 0.917 1.00 9281

 Ramp 1065 0.90 Level 18 0 0.917 1.00 1290

 UpStream 1491 0.90 Level 18 0 0.917 1.00 1806

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

LEQ =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 = 9687.65  (Equation 13-12 or 13-13) 

PFD = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 9281  pc/h 

V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V12a =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 9281 Exhibit 13-8 6900 Yes

VFO = VF - VR 7991 Exhibit 13-8 6900 Yes

VR 1290 Exhibit 13-10 1900 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 9281 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 80.3 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.674 (Exhibit 13-12) 

S
R
= 47.9 mph (Exhibit 13-12) 

S
0
= 65.8 mph (Exhibit 13-12) 

S = 47.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction US 276 (EXIT 48A)

Date Performed 7/8/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 420 

Freeway Volume, V
F 7663 

Ramp Volume, VR 1065 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 468  ft 

V
D
 = 615  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 7663 0.90 Level 18 0 0.917 1.00 9281

 Ramp 1065 0.90 Level 18 0 0.917 1.00 1290

 UpStream

 DownStream 615 0.90 Level 18 0 0.917 1.00 745

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.469  using Equation (Exhibit 13-7) 

V
12

 = 5035  pc/h 

V3 or Vav34 4246  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 6581  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 9281 Exhibit 13-8 6900 Yes

VFO = VF - VR 7991 Exhibit 13-8 6900 Yes

VR 1290 Exhibit 13-10 1900 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 5035 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 57.1 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.674 (Exhibit 13-12) 

S
R
= 47.9 mph (Exhibit 13-12) 

S
0
= 59.2 mph (Exhibit 13-12) 

S = 50.7 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction US 276

Date Performed 7/8/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 500  ft 

Vu = 604  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 420 

Deceleration Lane Length L
D

Freeway Volume, V
F 8006 

Ramp Volume, V
R 891 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 8006 0.90 Level 18 0 0.917 1.00 9696

 Ramp 891 0.90 Level 18 0 0.917 1.00 1079

 UpStream 604 0.90 Level 18 0 0.917 1.00 732

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 1397.33   (Equation 13-6 or 13-7)

P
FM

 = 0.533   using Equation  (Exhibit 13-6) 

V12 = 5163   pc/h 

V
3
 or V

av34
4533   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 6996   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 10775  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 8075   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 65.3 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 12.831 (Exibit 13-11) 

S
R
= -171.0 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 1911.9 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction Pelham Rd

Date Performed 8/9/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 2800  ft 

Vu = 790  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 1500 

Deceleration Lane Length L
D

Freeway Volume, V
F 7579 

Ramp Volume, V
R 1520 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 7579 0.90 Level 18 0 0.917 1.00 9179

 Ramp 1520 0.90 Level 18 0 0.917 1.00 1841

 UpStream 790 0.90 Level 18 0 0.917 1.00 957

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.619   using Equation  (Exhibit 13-6) 

V12 = 5686   pc/h 

V
3
 or V

av34
3493   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 6479   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 11020  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 8320   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 60.1 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 16.196 (Exibit 13-11) 

S
R
= -231.5 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 650.8 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction US 276

Date Performed 7/8/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 420 

Deceleration Lane Length L
D

Freeway Volume, V
F 8006 

Ramp Volume, V
R 891 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 = 420  ft 

V
D
 = 714  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 8006 0.90 Level 18 0 0.917 1.00 9696

 Ramp 891 0.90 Level 18 0 0.917 1.00 1079

 UpStream

 DownStream 714 0.90 Level 18 0 0.917 1.00 865

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 5597.26   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 9696   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 10775  Exhibit 13-8 Yes 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 10775   Exhibit 13-8 4600:All Yes V

12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 86.4 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 186.761 (Exibit 13-11) 

S
R
= -3301.7 mph (Exhibit 13-11) 

S
0
= 60.0 mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction US 276

Date Performed 7/8/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 500  ft 

Vu = 668  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 420 

Deceleration Lane Length L
D

Freeway Volume, V
F 6172 

Ramp Volume, V
R 1491 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6172 0.90 Level 18 0 0.917 1.00 7475

 Ramp 1491 0.90 Level 18 0 0.917 1.00 1806

 UpStream 668 0.90 Level 18 0 0.917 1.00 809

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 1077.61   (Equation 13-6 or 13-7)

P
FM

 = 0.553   using Equation  (Exhibit 13-6) 

V12 = 4131   pc/h 

V
3
 or V

av34
3344   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 4775   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 9281  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 6581   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 53.3 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 3.113 (Exibit 13-11) 

S
R
= 4.0 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 5.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 

Copyright © 2010 University of Florida, All Rights Reserved     HCS2010
TM   Version 6.1 Generated:  8/21/2012    3:24 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

8/21/2012file:///C:/Users/amay/AppData/Local/Temp/r2kC6FD.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction Pelham Rd

Date Performed 8/9/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 2800  ft 

Vu = 443  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 1500 

Deceleration Lane Length L
D

Freeway Volume, V
F 6910 

Ramp Volume, V
R 1949 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6910 0.90 Level 18 0 0.917 1.00 8369

 Ramp 1949 0.90 Level 18 0 0.917 1.00 2360

 UpStream 443 0.90 Level 18 0 0.917 1.00 537

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 0.619   using Equation  (Exhibit 13-6) 

V12 = 5185   pc/h 

V
3
 or V

av34
3184   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 5669   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 10729  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 8029   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 57.6 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 12.154 (Exibit 13-11) 

S
R
= -158.8 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 4668.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction US 276

Date Performed 7/8/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 420 

Deceleration Lane Length L
D

Freeway Volume, V
F 6172 

Ramp Volume, V
R 1491 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 25.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 = 420  ft 

V
D
 = 1065  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 6172 0.90 Level 18 0 0.917 1.00 7475

 Ramp 1491 0.90 Level 18 0 0.917 1.00 1806

 UpStream

 DownStream 1065 0.90 Level 18 0 0.917 1.00 1290

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 8347.35   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 7475   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 9281  Exhibit 13-8 Yes 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 9281   Exhibit 13-8 4600:All Yes V

12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 74.4 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 42.155 (Exibit 13-11) 

S
R
= -698.8 mph (Exhibit 13-11) 

S
0
= 60.0 mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction US 276 (EXIT48B)

Date Performed 7/8/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 650 

Freeway Volume, V
F 8610 

Ramp Volume, VR 604 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 30.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 500  ft 

V
D
 = 891  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 8610 0.90 Level 18 0 0.917 1.00 10428

 Ramp 604 0.90 Level 18 0 0.917 1.00 732

 UpStream

 DownStream 891 0.90 Level 18 0 0.917 1.00 1079

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.466  using Equation (Exhibit 13-7) 

V
12

 = 5247  pc/h 

V3 or Vav34 5181  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 7728  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 10428 Exhibit 13-8 6900 Yes

VFO = VF - VR 9696 Exhibit 13-8 6900 Yes

VR 732 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 5247 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 64.9 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.559 (Exhibit 13-12) 

S
R
= 49.9 mph (Exhibit 13-12) 

S
0
= 59.2 mph (Exhibit 13-12) 

S = 52.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction Pelham Rd

Date Performed 8/9/2011 Jurisdiction Greenville, SC

Analysis Time Period PM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 2800  ft 

Vu = 1138  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 550 

Deceleration Lane Length L
D

Freeway Volume, V
F 6789 

Ramp Volume, V
R 790 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 30.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6789 0.90 Level 18 0 0.917 1.00 8222

 Ramp 790 0.90 Level 18 0 0.917 1.00 957

 UpStream 1138 0.90 Level 18 0 0.917 1.00 1378

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 1375.11   (Equation 13-6 or 13-7)

P
FM

 = 0.593   using Equation  (Exhibit 13-6) 

V12 = 4875   pc/h 

V
3
 or V

av34
3347   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 5522   pc/h (Equation 13-16, 13-
18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 9179  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 6479   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = 52.1 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 2.828 (Exibit 13-11) 

S
R
= 9.1 mph (Exhibit 13-11) 

S
0
= 51.1 mph (Exhibit 13-11) 

S = 12.0 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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           HCS 2010:  Freeway Merge and Diverge Segments Release 6.1           
                                                                               
                                                                               
Florence & Hutcheson                                                           
501 Huger Street                                                               
Columbia, SC 29201                                                             
                                                                               
Phone:  (803)254-5800                      Fax:  (803)929-0334                 
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JP                                                     
Agency/Co.:             Florence & Hutcheson                                   
Date performed:         8/9/2011                                               
Analysis time period:   PM                                                     
Freeway/Dir of Travel:  I-85 SB                                                
Junction:               Pelham Rd                                              
Jurisdiction:           Greenville, SC                                         
Analysis Year:          2035                                                   
Description:  I-85/I-385 Alternate 4A                                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           6789           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     30.0           mph                 
Volume on ramp                              790            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1520           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2760           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        6789        790         1520      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1886        219         422       v     
Trucks and buses                       18          18          18        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.917       0.917       0.917           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8222        957         1841      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    0.593   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  4875   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9179          6900            Yes                   
      FO                                                                       
     v  or v               3347 pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           Yes                                   
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 5522                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                9179          4600                  Yes                  
      12A                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   52.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 2.828                        
                                              S                                
Space mean speed in ramp influence area,     S  = 9.1     mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 12.0    mph                  
_______________________________________________________________________________
                                                                               



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JP Freeway/Dir of Travel I-85 SB

Agency or Company Florence & Hutcheson Junction US 276 (EXIT48B)

Date Performed 7/8/2011 Jurisdiction Greenville, SC

Analysis Time Period AM Analysis Year 2035

Project Description    I-85/I-385 Alternate 4A 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 650 

Freeway Volume, V
F 6840 

Ramp Volume, VR 668 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, SFR 30.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

Ldown = 500  ft 

V
D
 = 1491  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 6840 0.90 Level 18 0 0.917 1.00 8284

 Ramp 668 0.90 Level 18 0 0.917 1.00 809

 UpStream

 DownStream 1491 0.90 Level 18 0 0.917 1.00 1806

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 0.516  using Equation (Exhibit 13-7) 

V
12

 = 4664  pc/h 

V3 or Vav34 3620  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 = 5584  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 8284 Exhibit 13-8 6900 Yes

VFO = VF - VR 7475 Exhibit 13-8 6900 Yes

VR 809 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 4664 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = 46.4 (pc/mi/ln)

LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.566 (Exhibit 13-12) 

S
R
= 49.8 mph (Exhibit 13-12) 

S
0
= 59.2 mph (Exhibit 13-12) 

S = 52.5 mph (Exhibit 13-13) 
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CAPACITY ANALYSIS (HCS) 
2035 ALTERNATE 4A CONDITIONS – WEAVE AREAS 



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/4/2011                                         
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-385 SB                                         
Weaving Location:             Roper Mtn to I-85                                
Analysis Year:                2035                                             
Description:                  I-85/I-385 Alternate 4A                          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  1780        ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1977    1053    2290    306  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                549     293     636     85              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2394    1275    2773    371   pc/h      
                                                                               
Volume ratio, VR                               0.594                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.687                               
Weaving segment flow rate, v               6813        pc/h                    
Weaving segment capacity, cW               3706        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            8948        1780        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1702         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.687        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/14/2011                                        
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-385 SB C-D                                     
Weaving Location:             I-85 to Woodruff                                 
Analysis Year:                2035                                             
Description:                  I-85/I-385 Alternate 4A                          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1335        ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1051    730     1832    87   veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                292     203     509     24              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1273    884     2219    105   pc/h      
                                                                               
Volume ratio, VR                               0.692                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              3           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        3103        lc/h                    
Weaving lane changes, LCW                  3216        lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              430         lc/h                    
Total lane changes, LCALL                  3646        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.499                               



Average weaving speed, SW                  41.7        mi/h                    
Average non-weaving speed, SNW             25.5        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   34.9        mi/h                    
Weaving segment density, D                 42.8        pc/mi/ln                
Level of service, LOS                      E                                   
Weaving segment v/c ratio                  0.887                               
Weaving segment flow rate, v               4481        pc/h                    
Weaving segment capacity, cW               4637        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            8596        1335        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1695         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.887        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/14/2011                                        
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-385 NB C-D                                     
Weaving Location:             Woodruff to I-85                                 
Analysis Year:                2035                                             
Description:                  I-85/I-385 Alternate 4A                          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  2000        ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1158    7       1498    335  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                322     2       416     93              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1402    8       1814    406   pc/h      
                                                                               
Volume ratio, VR                               0.502                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        8           lc/h                    
Weaving lane changes, LCW                  153         lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              879         lc/h                    
Total lane changes, LCALL                  1032        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.134                               



Average weaving speed, SW                  50.3        mi/h                    
Average non-weaving speed, SNW             49.1        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   49.7        mi/h                    
Weaving segment density, D                 24.3        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.759                               
Weaving segment flow rate, v               3630        pc/h                    
Weaving segment capacity, cW               4387        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7849        2000        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1803         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.759        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JP                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               1/11/2012                                        
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-385 NB C-D                                     
Weaving Location:             Woodruff to I-85                                 
Analysis Year:                2035                                             
Description:                  I-85/I-385 Alternate 4A                          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  1500        ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1158    1429    1498    335  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                322     397     416     93              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1402    1731    1814    406   pc/h      
                                                                               
Volume ratio, VR                               0.662                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              3           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              2           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.013                               
Weaving segment flow rate, v               5353        pc/h                    
Weaving segment capacity, cW               4849        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            8218        1500        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1736         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.013        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JP                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               1/11/2012                                        
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-385 NB C-D                                     
Weaving Location:             Woodruff to I-85                                 
Analysis Year:                2035                                             
Description:                  I-85/I-385 Alternate 4A                          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  1500        ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1158    1429    1498    335  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                322     397     416     93              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1402    1731    1814    406   pc/h      
                                                                               
Volume ratio, VR                               0.662                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              3           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              2           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.013                               
Weaving segment flow rate, v               5353        pc/h                    
Weaving segment capacity, cW               4849        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            8218        1500        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1736         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.013        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JP                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               1/10/2012                                        
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-385 NB C-D                                     
Weaving Location:             Woodruff to I-85                                 
Analysis Year:                2035                                             
Description:                  I-85/I-385 Alternate 4A                          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1500        ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1158    1429    1498    335  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                322     397     416     93              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1402    1731    1814    406   pc/h      
                                                                               
Volume ratio, VR                               0.662                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.477                               
Weaving segment flow rate, v               5353        pc/h                    
Weaving segment capacity, cW               3325        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            9784        1500        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1616         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.477        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               7/8/2011                                         
Analysis Time Period:         AM                                               
Freeway/Dir of Travel:        I-85NB                                           
Weaving Location:             I-85NB CD bt Woodruff & I-385                    
Analysis Year:                2035                                             
Description:                  I-85/I-385 Alternate 4A                          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  840         ft                     
Freeway free-flow speed, FFS                45          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              921     636     790     181  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                256     177     219     50              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1115    770     957     219   pc/h      
                                                                               
Volume ratio, VR                               0.564                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1727        lc/h                    
Weaving lane changes, LCW                  1809        lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              152         lc/h                    
Total lane changes, LCALL                  1961        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.441                               



Average weaving speed, SW                  35.8        mi/h                    
Average non-weaving speed, SNW             27.7        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   31.7        mi/h                    
Weaving segment density, D                 32.1        pc/mi/ln                
Level of service, LOS                      D                                   
Weaving segment v/c ratio                  0.720                               
Weaving segment flow rate, v               3061        pc/h                    
Weaving segment capacity, cW               3903        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            8586        840         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1657         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.720        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



I-85/I-385 Alternate 4A 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst JP 

Agency/Company Florence & Hutcheson 
Date Performed 7/8/2011 
Analysis Time Period AM 

Freeway/Dir of Travel I-85SB 
Weaving Segment Location I-85SB @ US276 
Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 

Weaving segment length, L
S 420ft

Freeway free-flow speed, FFS 60 mph 

Segment type Freeway 

Freeway minimum speed, S
MIN

15 

Freeway maximum capacity, C
IFL

2300 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 5107  0.90  18  0  1.5  1.2  0.917  1.00  6185  

V
RF 1491  0.90  18  0  1.5  1.2  0.917  1.00  1806  

V
FR 1065  0.90  18  0  1.5  1.2  0.917  1.00  1290  

V
RR 0  0.90  18  0  1.5  1.2  0.917  1.00  6185  

V
NW 6185 V = 9281  

V
W 3096  

VR 0.334  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.00 int/mi

Minimum RF lane changes, LC
RF 0 lc/pc

Minimum FR lane changes, LC
FR 0 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LC
MIN lc/h

Weaving lane changes, LC
W lc/h

Non-weaving lane changes, LC
NW lc/h

Total lane changes, LC
ALL lc/h

Non-weaving vehicle index, I
NW

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 9281 pc/h

Weaving segment capacity, c
w 6601 veh/h

Weaving segment v/c ratio 1.290 

Weaving segment density, D pc/mi/ln

Level of Service, LOS  F  

Weaving intensity factor, W 

Weaving segment speed, S mph

Average weaving speed, S
W mph

Average non-weaving speed, S
NW mph

Maximum weaving length, L
MAX 5947 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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I-85/I-385 Alternate 4A 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst NJ 

Agency/Company Florence & Hutcheson 
Date Performed 7/8/2011 
Analysis Time Period AM 

Freeway/Dir of Travel I-85NB 
Weaving Segment Location I-85NB @ US276 
Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 

Weaving segment length, L
S 416ft

Freeway free-flow speed, FFS 60 mph 

Segment type Freeway 

Freeway minimum speed, S
MIN

15 

Freeway maximum capacity, C
IFL

2300 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 5233  0.90  18  0  1.5  1.2  0.917  1.00  6338  

V
RF 825  0.90  18  0  1.5  1.2  0.917  1.00  999  

V
FR 330  0.90  18  0  1.5  1.2  0.917  1.00  400  

V
RR 0  0.90  18  0  1.5  1.2  0.917  1.00  6338  

V
NW 6338 V = 7737  

V
W 1399  

VR 0.181  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.00 int/mi

Minimum RF lane changes, LC
RF 0 lc/pc

Minimum FR lane changes, LC
FR 0 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LC
MIN 0 lc/h

Weaving lane changes, LC
W 67 lc/h

Non-weaving lane changes, LC
NW 761 lc/h

Total lane changes, LC
ALL 828 lc/h

Non-weaving vehicle index, I
NW 0.389 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 7737 pc/h

Weaving segment capacity, c
w 7339 veh/h

Weaving segment v/c ratio 0.967 

Weaving segment density, D 38.6 pc/mi/ln

Level of Service, LOS  E  

Weaving intensity factor, W 0.389 

Weaving segment speed, S 50.1 mph

Average weaving speed, S
W 47.4 mph

Average non-weaving speed, S
NW 50.7 mph

Maximum weaving length, L
MAX 4341 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/14/2011                                        
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-385 SB                                         
Weaving Location:             Roper Mtn to I-85                                
Analysis Year:                2035                                             
Description:                  I-85/I-385 Alternate 4A                          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  1780        ft                     
Freeway free-flow speed, FFS                60          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2300        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              3938    2242    3318    651  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                1094    623     922     181             
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           4769    2715    4018    788   pc/h      
                                                                               
Volume ratio, VR                               0.548                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  2.805                               
Weaving segment flow rate, v               12290       pc/h                    
Weaving segment capacity, cW               4019        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            8391        1780        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2300        1794         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        2.805        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/8/2011                                         
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-385 NB                                         
Weaving Location:             I-85 to Roper Mtn                                
Analysis Year:                2035                                             
Description:                  I-85/I-385 Alternate 4A                          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  2500        ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              4634    724     2240    720  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                1287    201     622     200             
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           5612    877     2713    872   pc/h      
                                                                               
Volume ratio, VR                               0.356                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              0           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.496                               
Weaving segment flow rate, v               10074       pc/h                    
Weaving segment capacity, cW               6179        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6196        2500        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1967         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.496        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/14/2011                                        
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-385 CD SB                                      
Weaving Location:             I-85 to Woodruff                                 
Analysis Year:                2035                                             
Description:                  I-85/I-385 Alternate 4A                          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1335        ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              825     1145    1659    427  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                229     318     461     119             
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           999     1387    2009    517   pc/h      
                                                                               
Volume ratio, VR                               0.691                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              3           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        3396        lc/h                    
Weaving lane changes, LCW                  3509        lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              458         lc/h                    
Total lane changes, LCALL                  3967        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.534                               



Average weaving speed, SW                  41.1        mi/h                    
Average non-weaving speed, SNW             22.7        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   32.9        mi/h                    
Weaving segment density, D                 49.8        pc/mi/ln                
Level of service, LOS                      E                                   
Weaving segment v/c ratio                  0.970                               
Weaving segment flow rate, v               4912        pc/h                    
Weaving segment capacity, cW               4644        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            8582        1335        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1696         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.970        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      NJ                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               4/14/2011                                        
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-385 NB C-D                                     
Weaving Location:             Woodruff to I-85                                 
Analysis Year:                2035                                             
Description:                  I-85/I-385 Alternate 4A                          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  2000        ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              804     76      1619    256  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                223     21      450     71              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           974     92      1961    310   pc/h      
                                                                               
Volume ratio, VR                               0.615                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        92          lc/h                    
Weaving lane changes, LCW                  237         lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW              771         lc/h                    
Total lane changes, LCALL                  1008        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.132                               



Average weaving speed, SW                  50.3        mi/h                    
Average non-weaving speed, SNW             49.0        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   49.8        mi/h                    
Weaving segment density, D                 22.3        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.855                               
Weaving segment flow rate, v               3337        pc/h                    
Weaving segment capacity, cW               3579        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            9204        2000        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1699         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.855        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JP                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               1/11/2012                                        
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-385 NB C-D                                     
Weaving Location:             Woodruff to I-85                                 
Analysis Year:                2035                                             
Description:                  I-85/I-385 Alternate 4A                          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  1500        ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              804     1393    1619    256  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                223     387     450     71              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           974     1687    1961    310   pc/h      
                                                                               
Volume ratio, VR                               0.740                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              3           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              2           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW             0                                   
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.042                               
Weaving segment flow rate, v               4932        pc/h                    
Weaving segment capacity, cW               4341        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            9193        1500        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1661         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.042        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JP                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               1/11/2012                                        
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-385 NB C-D                                     
Weaving Location:             Woodruff to I-85                                 
Analysis Year:                2035                                             
Description:                  I-85/I-385 Alternate 4A                          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          4           ln                     
Weaving segment length, LS                  1500        ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              804     1393    1619    256  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                223     387     450     71              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           974     1687    1961    310   pc/h      
                                                                               
Volume ratio, VR                               0.740                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              3           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              2           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.042                               
Weaving segment flow rate, v               4932        pc/h                    
Weaving segment capacity, cW               4341        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            9193        1500        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1661         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.042        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JP                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               1/10/2012                                        
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-385 NB C-D                                     
Weaving Location:             Woodruff to I-85                                 
Analysis Year:                2035                                             
Description:                  I-85/I-385 Alternate 4A                          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1500        ft                     
Freeway free-flow speed, FFS                55          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              804     1393    1619    256  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                223     387     450     71              
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           974     1687    1961    310   pc/h      
                                                                               
Volume ratio, VR                               0.740                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              0           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.520                               
Weaving segment flow rate, v               4932        pc/h                    
Weaving segment capacity, cW               2977        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            10759       1500        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1542         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.520        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.1                  
Phone: (803)254-5800                        Fax:  (803)929-0334                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JP                                               
Agency/Co.:                   Florence & Hutcheson                             
Date Performed:               7/8/2011                                         
Analysis Time Period:         PM                                               
Freeway/Dir of Travel:        I-85NB                                           
Weaving Location:             I-85NB CD bt Woodruff & I-385                    
Analysis Year:                2035                                             
Description:                  I-85/I-385 Alternate 4A                          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  840         ft                     
Freeway free-flow speed, FFS                45          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1596    1047    1140    525  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                443     291     317     146             
Trucks and buses                       18      18      18      18        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.917   0.917   0.917   0.917           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1933    1268    1381    636   pc/h      
                                                                               
Volume ratio, VR                               0.508                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.00        int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    



Average weaving speed, SW                              mi/h                    
Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.104                               
Weaving segment flow rate, v               5218        pc/h                    
Weaving segment capacity, cW               4337        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7916        840         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1709         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.104        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



I-85/I-385 Alternate 4A 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst JP 

Agency/Company Florence & Hutcheson 
Date Performed 7/8/2011 
Analysis Time Period PM 

Freeway/Dir of Travel I-85SB 
Weaving Segment Location I-85SB @ US276 
Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 

Weaving segment length, L
S 420ft

Freeway free-flow speed, FFS 60 mph 

Segment type Freeway 

Freeway minimum speed, S
MIN

15 

Freeway maximum capacity, C
IFL

2300 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 7292  0.90  18  0  1.5  1.2  0.917  1.00  8831  

V
RF 891  0.90  18  0  1.5  1.2  0.917  1.00  1079  

V
FR 714  0.90  18  0  1.5  1.2  0.917  1.00  865  

V
RR 0  0.90  18  0  1.5  1.2  0.917  1.00  8831  

V
NW 8831 V = 10775  

V
W 1944  

VR 0.180  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.00 int/mi

Minimum RF lane changes, LC
RF 0 lc/pc

Minimum FR lane changes, LC
FR 0 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LC
MIN lc/h

Weaving lane changes, LC
W lc/h

Non-weaving lane changes, LC
NW lc/h

Total lane changes, LC
ALL lc/h

Non-weaving vehicle index, I
NW

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 10775 pc/h

Weaving segment capacity, c
w 7339 veh/h

Weaving segment v/c ratio 1.347 

Weaving segment density, D pc/mi/ln

Level of Service, LOS  F  

Weaving intensity factor, W 

Weaving segment speed, S mph

Average weaving speed, S
W mph

Average non-weaving speed, S
NW mph

Maximum weaving length, L
MAX 4337 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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I-85/I-385 Alternate 4A 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst JP 

Agency/Company Florence & Hutcheson 
Date Performed 7/8/2011 
Analysis Time Period PM 

Freeway/Dir of Travel I-85NB 
Weaving Segment Location I-85NB @ US276 
Analysis Year 2035 

Project Description  I-85/I-385 Alternate 4A

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 

Weaving segment length, L
S 416ft

Freeway free-flow speed, FFS 60 mph 

Segment type Freeway 

Freeway minimum speed, S
MIN

15 

Freeway maximum capacity, C
IFL

2300 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 4427  0.90  18  0  1.5  1.2  0.917  1.00  5362  

V
RF 617  0.90  18  0  1.5  1.2  0.917  1.00  747  

V
FR 506  0.90  18  0  1.5  1.2  0.917  1.00  613  

V
RR 0  0.90  18  0  1.5  1.2  0.917  1.00  5362  

V
NW 5362 V = 6722  

V
W 1360  

VR 0.202  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.00 int/mi

Minimum RF lane changes, LC
RF 0 lc/pc

Minimum FR lane changes, LC
FR 0 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LC
MIN 0 lc/h

Weaving lane changes, LC
W 67 lc/h

Non-weaving lane changes, LC
NW 560 lc/h

Total lane changes, LC
ALL 627 lc/h

Non-weaving vehicle index, I
NW 0.312 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 6722 pc/h

Weaving segment capacity, c
w 7277 veh/h

Weaving segment v/c ratio 0.847 

Weaving segment density, D 32.7 pc/mi/ln

Level of Service, LOS  D  

Weaving intensity factor, W 0.312 

Weaving segment speed, S 51.4 mph

Average weaving speed, S
W 49.3 mph

Average non-weaving speed, S
NW 51.9 mph

Maximum weaving length, L
MAX 4560 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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CORSIM ANALYSIS 
2035 NO‐BUILD CONDITIONS – AM LINK SEGMENTS 



AM No Build Link Segments.xlsx

Link Length (ft) Classification Avg. Dens. LOS

FROM TO (F,R,W) Peak Hr.

2035 AM NO BUILD 7:00 7:15 7:30 7:45 8:00 8:15 8:30 8:45 9:00 9:15 9:30 9:45

LAURENS RD. ON RAMP USN  970 DSN  980 Link_Freeway 1471 R 4.9 7.0 11.9 16.2 21.0 24.9 29.3 31.3 29.1 25.1 21.2 19.0

USN  980 DSN 1000 Link_Freeway 3758 5.3 7.4 12.7 17.6 22.9 27.3 31.6 34.2 32.3 27.6 23.4 21.0

USN 1000 DSN 1010 Link_Freeway1875 5.6 7.8 13.6 18.9 24.5 29.7 35.3 48.6 52.8 34.2 25.5 22.8

USN 1010 DSN 1015 Link_Freeway 724 5.7 7.9 13.7 19.3 25.7 31.3 47.9 70.6 71.0 56.7 26.8 23.7

13 WOODRUFF RD. OFF RAMP USN 1015 DSN 1020 Link_Freeway1147 R 5.1 7.0 12.1 17.2 22.9 28.9 37.5 43.2 44.0 41.7 24.3 21.2 1147 43.2 E

WOODRUFF RD. OFF RAMP USN 1020 DSN 1030 Link_Freeway1470 3.3 4.4 7.8 10.5 13.8 16.8 19.3 20.9 20.2 18.2 15.0 12.6

USN 1030 DSN 1040 Link_Freeway 728 3.2 4.3 7.7 10.5 13.7 16.7 19.3 20.7 20.0 17.7 15.0 12.6

WOODRUFF RD. ON RAMP USN 1040 DSN 1050 Link_Freeway2324 3.3 4.3 7.5 10.4 13.7 16.7 19.2 20.6 19.9 17.7 15.1 12.6

14 WOODRUFF RD. ON RAMP I-385 ON RAMP USN 1050 DSN 1060 Link_Freeway1011 R 3.8 5.0 8.2 11.5 14.5 17.7 20.7 23.5 23.1 19.3 15.3 13.6 1011 23.5 C

15 I-385 ON RAMP USN 1060 DSN 1070 Link_Freeway1491 R 10.0 11.8 17.4 25.0 30.5 42.2 55.2 65.5 64.3 51.7 38.3 27.9 1491 65.5 E

USN 1070 DSN 1080 Link_Freeway 814 14.1 16.4 23.5 31.6 35.8 41.7 46.8 52.1 51.3 47.2 39.9 34.9

USN 1080 DSN 1090 Link_Freeway 800 13.9 16.1 22.9 29.9 33.8 39.1 43.1 46.9 47.9 41.9 36.2 32.6

USN 1090 DSN 1100 Link_Freeway1511 13.8 15.9 22.6 29.7 33.5 38.5 42.2 43.4 44.7 40.5 35.7 32.3

USN 1100 DSN 1110 Link_Freeway1090 13.6 15.7 22.2 29.6 33.3 38.0 41.2 42.3 44.0 41.2 36.2 32.5

USN 1110 DSN 1120 Link_Freeway1090 13.6 15.7 22.1 29.4 33.3 37.7 41.1 42.0 43.7 41.4 36.3 32.3

USN 1120 DSN 1130 Link_Freeway1093 13.5 15.5 22.4 29.5 33.4 37.6 40.7 41.7 44.2 48.6 36.4 32.0

USN 1130 DSN 1140 Link_Freeway1093 13.6 15.5 22.2 29.3 33.4 37.5 41.0 41.8 52.1 58.3 36.4 32.1

USN 1140 DSN 1150 Link_Freeway1692 13.6 15.4 22.1 29.3 33.5 38.1 47.1 51.0 74.4 72.0 38.3 32.1

USN 1150 DSN 1155 Link_Freeway 432 13.8 15.7 22.2 30.3 35.8 44.7 57.2 64.8 67.3 66.4 42.5 34.4

PELHAM RD. OFF RAMP USN 1155 DSN 1160 Link_Freeway1260 R 12.4 14.0 19.7 27.1 31.6 37.0 42.7 45.2 45.5 44.8 37.0 31.0

24 I-85 NB CD WOODRUFF RD. ON RAMP I-385 SB OFF RAMP USN 1410 DSN 1420 Link_Freeway 829 W 5.2 6.7 8.7 11.3 13.2 13.9 14.9 14.3 14.2 13.5 11.3 10.8 829 14.3 B

PELHAM RD. ON RAMP USN 1510 DSN 1515 Link_Freeway1386 R 22.0 25.0 33.1 86.6 144.7 153.3 155.5 150.0 152.0 152.5 145.4 151.4

USN 1515 DSN 1520 Link_Freeway 440 24.3 27.3 34.5 97.1 155.2 163.8 164.0 159.7 163.6 161.1 155.3 161.9

USN 1520 DSN 1530 Link_Freeway1106 24.4 27.1 34.3 104.5 156.9 163.2 164.7 158.2 162.7 162.2 153.6 160.8

USN 1530 DSN 1540 Link_Freeway1106 24.4 27.3 34.6 121.0 157.7 162.0 163.8 158.0 162.1 161.5 154.9 159.4

USN 1540 DSN 1550 Link_Freeway1090 24.5 27.1 35.9 139.0 157.9 162.6 160.6 161.1 162.0 160.2 155.1 157.7

USN 1550 DSN 1560 Link_Freeway1089 24.5 26.8 50.6 146.8 157.4 162.8 160.4 160.8 161.8 159.4 158.8 161.3

USN 1560 DSN 1570 Link_Freeway1492 24.7 26.8 75.8 144.3 146.6 146.5 148.5 152.1 148.8 148.7 147.5 147.0

USN 1570 DSN 1575 Link_Freeway 556 26.0 29.3 81.9 94.3 98.2 97.6 98.4 101.0 94.8 96.1 96.2 94.8

16 I-385 OFF RAMP USN 1575 DSN 1580 Link_Freeway1261 R 22.8 29.9 52.2 61.6 64.1 62.1 62.6 63.2 62.8 62.0 64.1 62.7 1261 63.2 E

I-385 OFF RAMP USN 1580 DSN 1590 Link_Freeway1499 12.1 12.9 14.6 13.5 12.4 12.1 12.2 12.6 11.9 12.8 12.5 12.1

USN 1590 DSN 1600 Link_Freeway1500 12.1 12.8 14.7 13.2 12.2 11.9 12.1 12.3 11.8 12.4 12.5 11.9

USN 1600 DSN 1610 Link_Freeway1623 12.2 12.8 14.7 13.1 12.3 11.9 11.9 12.3 11.6 12.2 12.5 11.5

I-385 ON RAMP USN 1610 DSN 1620 Link_Freeway 543 12.2 12.7 14.7 13.1 12.4 12.0 11.9 12.3 11.6 12.3 12.6 11.6

17 I-385 ON RAMP USN 1620 DSN 1630 Link_Freeway1401 R 14.5 15.3 18.3 16.9 16.6 16.2 17.0 17.4 16.4 16.9 17.2 15.7 1401 17.4 B

WOODRUFF RD. ON RAMP USN 1630 DSN 1640 Link_Freeway1400 F 17.4 18.3 22.1 20.5 19.9 19.2 20.3 20.6 19.4 20.3 20.3 19.1

WOODRUFF RD. ON RAMP USN 1640 DSN 1650 Link_Freeway1297 R 17.6 18.6 22.9 22.9 22.5 22.1 23.1 23.7 21.3 22.2 22.1 21.0

USN 1650 DSN 1660 Link_Freeway1297 19.5 20.7 25.2 24.8 23.9 24.1 24.8 24.8 23.6 24.4 24.6 22.9

USN 1660 DSN 1662 Link_Freeway3760 18.5 19.3 23.2 22.7 22.5 22.5 23.2 23.3 22.3 22.2 23.3 21.1

LAURENS RD. OFF RAMP USN 1662 DSN 1663 Link_Freeway1467 R 15.7 16.4 19.8 19.4 19.6 19.3 19.9 20.1 19.1 18.9 20.0 18.2

I-385 NB ON RAMP I-385 SB OFF RAMP USN 1720 DSN 1730 Link_Freeway 514 W 18.8 19.3 22.3 23.8 23.3 21.1 22.2 23.7 21.5 22.1 24.2 20.7

I-385 SB ON RAMP USN 1750 DSN 1755 Link_Freeway 262 11.3 11.9 14.4 15.0 16.6 17.1 17.1 17.0 17.0 17.2 15.7 15.7

WOODRUFF RD. OFF RAMP USN 1755 DSN 1760 Link_Freeway 237 11.9 12.4 15.4 15.4 17.6 18.6 17.6 18.9 19.8 17.9 16.4 16.6

12 ROPER MTN. RD. ON RAMP USN 2020 DSN 2030 Link_Freeway 265 R 12.3 13.9 17.6 21.3 24.2 26.5 27.5 27.1 25.9 24.5 22.9 22.3 265 27.1 C

21 I-85 OFF RAMP USN 2030 DSN 2040 Link_Freeway1543 R 12.0 13.4 17.0 20.5 23.5 25.8 27.0 26.9 25.7 24.0 22.6 21.8 1543 26.9 C

I-85 OFF RAMP USN 2040 DSN 2050 Link_Freeway 277 F 8.1 8.7 11.3 13.6 15.5 16.8 17.5 17.4 16.9 16.0 15.1 14.4

USN 2050 DSN 2060 Link_Freeway 637 F 8.1 8.7 11.3 13.5 15.4 16.6 17.4 17.2 16.9 15.8 15.0 14.4

USN 2060 DSN 2070 Link_Freeway 615 F 8.1 8.7 11.4 13.5 15.4 16.6 17.3 17.4 17.0 15.8 15.0 14.5

I-85 SB ON RAMP USN 2070 DSN 2080 Link_Freeway 674 F 8.1 8.8 11.3 13.4 15.5 16.7 17.4 17.4 17.0 15.7 15.1 14.5

22 I-85 SB ON RAMP USN 2080 DSN 2090 Link_Freeway1030 R 12.4 13.3 16.2 18.7 19.7 20.8 21.5 21.7 20.8 20.1 19.8 18.1 1030 21.7 C

I-85 NB ON RAMP USN 2090 DSN 2100 Link_Freeway1030 F 14.5 15.8 19.1 22.1 24.0 25.0 25.7 26.3 25.5 23.9 23.6 21.5

23 I-85 NB ON RAMP WOODRUFF RD. OFF RAMP USN 2100 DSN 2110 Link_Freeway 943 R 12.6 13.8 17.0 20.2 22.3 23.8 24.4 24.4 25.7 22.1 21.7 19.4 943 24.4 C

10 I-85 NB ON RAMP WOODRUFF RD. OFF RAMP USN 2100 DSN 2110 Link_Freeway 943 F 943 24.4 C

27 I-85 NB ON RAMP WOODRUFF RD. OFF RAMP USN 2100 DSN 2110 Link_Freeway 943 W 943 24.4 C

WOODRUFF RD. OFF RAMP USN 2110 DSN 2120 Link_Freeway 329 F 9.5 10.3 13.4 15.3 17.8 18.8 18.5 18.8 17.8 17.4 16.4 15.6

USN 2120 DSN 2130 Link_Freeway1425 F 9.5 10.3 13.4 15.3 17.7 18.7 18.6 18.7 17.9 17.3 16.3 15.6

WOODRUFF RD. ON RAMP USN 2130 DSN 2140 Link_Freeway1213 F 9.5 10.3 13.3 15.1 17.8 18.6 18.5 18.6 18.0 17.3 16.3 15.7

WOODRUFF RD. ON RAMP USN 2140 DSN 2150 Link_Freeway1242 R 8.3 9.0 11.3 13.2 15.3 15.9 16.0 15.8 15.4 14.8 13.6 13.5

USN 2150 DSN 2160 Link_Freeway1242 10.4 11.4 14.2 16.7 19.5 20.1 20.3 19.9 19.4 18.7 17.2 17.0

USN 2160 DSN 2170 Link_Freeway1116 10.4 11.5 14.4 16.8 20.0 20.3 20.6 20.3 19.8 18.9 17.6 17.4

BUTLER RD. OFF RAMP USN 2170 DSN 2180 Link_Freeway1115 R 10.6 11.4 14.5 17.2 20.0 20.6 20.7 20.8 20.1 19.3 17.8 17.4

F

23.7

17.9

20.1

SAME AS SECTION 23

SAME AS SECTION 23

C

B

C

42.6

20.7

46.1

153.2

12.4

E

C

F

F

B5165

5057

499

2358

Segment 

Length

6357

4522

9615

6879

I-85 SB CD

Freeway Section

I-85 NB

I-85 SB

Density (pc/mi.ln)

Median over 5 runs

F

F

F

8

1

3

5

6

4

F

F

F2

25 W

I-385 SB



AM No Build Link Segments.xlsx

BUTLER RD. ON RAMP USN 3010 DSN 3015 Link_Freeway1212 R 22.5 25.9 35.4 70.8 105.6 117.0 120.1 98.7 109.8 112.7 93.6 111.7

USN 3015 DSN 3020 Link_Freeway 569 27.2 31.1 40.7 53.9 110.7 124.7 126.8 94.8 115.1 112.9 92.1 119.5

USN 3020 DSN 3030 Link_Freeway1148 27.3 31.4 41.1 49.9 105.5 120.0 119.2 97.4 109.1 106.9 92.9 117.8

WOODRUFF RD. OFF RAMP USN 3030 DSN 3040 Link_Freeway1148 R 24.7 28.1 36.6 56.1 94.2 110.3 106.0 93.2 96.1 96.3 85.6 104.8

WOODRUFF RD. OFF RAMP USN 3040 DSN 3050 Link_Freeway 160 F 22.6 25.4 32.8 38.8 37.4 31.8 33.1 39.3 37.0 38.8 40.0 35.7

USN 3050 DSN 3060 Link_Freeway1212 F 22.6 25.5 32.9 37.1 32.7 28.0 28.8 34.9 31.3 33.3 35.3 30.5

WOODRUFF RD. ON RAMP USN 3060 DSN 3070 Link_Freeway1441 F 22.7 25.5 33.0 36.9 32.1 27.1 28.2 34.0 29.8 32.3 34.5 29.5

26 WOODRUFF RD. ON RAMP I-85 NB OFF RAMP USN 3070 DSN 3080 Link_Freeway1274 W 16.6 18.6 23.8 27.9 25.1 23.0 22.0 25.7 22.8 23.1 25.2 22.0 1274 25.7 C

9 WOODRUFF RD. ON RAMP I-85 NB OFF RAMP USN 3070 DSN 3080 Link_Freeway1274 F 1274 25.7 C

18 WOODRUFF RD. ON RAMP I-85 NB OFF RAMP USN 3070 DSN 3080 Link_Freeway1274 R 1274 25.7 C

I-85 NB OFF RAMP USN 3080 DSN 3085 Link_Freeway1080 F 13.4 14.8 19.0 22.1 20.9 18.9 17.0 19.8 18.8 19.0 20.4 18.0

19 I-85 SB OFF RAMP USN 3085 DSN 3090 Link_Freeway 702 R 10.7 11.9 15.3 17.7 16.8 15.1 13.6 15.9 15.1 15.3 16.4 14.5 702 15.9 B

I-85 SB OFF RAMP USN 3090 DSN 3095 Link_Freeway 369 F 10.5 11.6 14.5 17.0 16.4 14.3 12.9 15.2 14.9 14.4 15.3 14.0

USN 3095 DSN 3100 Link_Freeway 645 F 10.5 11.5 14.5 16.9 16.4 14.4 13.0 15.2 15.1 14.3 15.5 14.0

I-85 ON RAMP USN 3100 DSN 3110 Link_Freeway 399 F 10.6 11.6 14.5 17.0 16.5 14.4 13.1 15.3 15.1 14.2 15.5 14.1

20 I-85 ON RAMP USN 3110 DSN 3120 Link_Freeway 215 R 10.9 11.6 14.2 15.8 16.9 16.0 15.2 16.1 16.0 15.3 15.9 14.4 215 16.1 B

USN 3120 DSN 3130 Link_Freeway 622 R 12.7 13.7 17.0 18.9 20.5 20.0 19.4 20.0 19.6 18.5 19.0 17.9

11 USN 3130 DSN 3140 Link_Freeway1820 F 13.4 14.3 17.7 19.7 21.1 19.3 18.8 19.5 19.8 18.9 19.8 18.0 1820 19.5 C

ROPER MTN. RD. OFF RAMP USN 3140 DSN 3150 Link_Freeway 505 R 13.8 14.8 18.4 20.5 22.0 20.0 19.7 20.3 20.3 19.4 20.7 18.7

F 96.6 F1717

I-385 NB
SAME AS SECTION 9

SAME AS SECTION 9

7



CORSIM ANALYSIS 
2035 NO‐BUILD CONDITIONS – PM LINK SEGMENTS 



PM No Build Link Segments.xlsx

Link Length (ft) Classification Avg. Dens. LOS

FROM TO (F,R,W) Peak Hr.

2035 AM NO BUILD 7:00 7:15 7:30 7:45 8:00 8:15 8:30 8:45 9:00 9:15 9:30 9:45

LAURENS RD. ON RAMP USN  970 DSN  980 Link_Freeway 1471 R 21.7 22.6 26.0 108.0 192.2 189.3 183.7 163.1 183.6 184.3 188.0 183.9

USN  980 DSN 1000 Link_Freeway 3758 23.9 25.3 49.8 165.1 203.2 202.0 192.1 182.9 194.6 199.2 202.2 193.4

USN 1000 DSN 1010 Link_Freeway1875 25.9 29.7 113.0 182.6 187.8 188.4 174.6 176.1 179.7 185.8 189.7 181.5

USN 1010 DSN 1015 Link_Freeway 724 27.4 44.1 101.8 114.9 109.0 113.6 106.7 106.0 108.3 112.2 111.1 109.3

13 WOODRUFF RD. OFF RAMP USN 1015 DSN 1020 Link_Freeway1147 R 25.4 45.0 66.9 79.7 78.7 75.3 77.5 76.7 74.8 76.3 77.3 74.5 1147 76.7 E

WOODRUFF RD. OFF RAMP USN 1020 DSN 1030 Link_Freeway1470 13.6 13.5 12.8 9.6 7.6 7.4 10.2 11.4 9.7 8.5 8.8 9.8

USN 1030 DSN 1040 Link_Freeway 728 13.6 13.3 12.4 9.5 7.4 7.2 10.3 10.9 9.6 8.4 8.4 9.5

WOODRUFF RD. ON RAMP USN 1040 DSN 1050 Link_Freeway2324 13.5 13.3 12.7 9.4 7.6 7.1 10.1 10.9 9.5 8.4 8.1 9.4

14 WOODRUFF RD. ON RAMP I-385 ON RAMP USN 1050 DSN 1060 Link_Freeway1011 R 22.5 21.3 29.1 16.8 14.3 13.5 17.6 20.0 17.0 15.3 14.4 15.6 1011 20.0 B

15 I-385 ON RAMP USN 1060 DSN 1070 Link_Freeway1491 R 63.3 63.2 68.9 60.8 50.9 50.4 50.8 57.7 58.8 50.3 42.4 46.6 1491 57.7 E

USN 1070 DSN 1080 Link_Freeway 814 47.2 46.4 49.3 44.2 40.7 40.1 42.3 43.6 43.0 40.9 37.1 39.5

USN 1080 DSN 1090 Link_Freeway 800 43.5 42.6 44.2 41.2 37.6 37.6 39.3 40.1 39.3 38.3 34.9 36.2

USN 1090 DSN 1100 Link_Freeway1511 42.6 41.8 43.4 40.5 37.1 36.7 38.1 39.8 38.5 38.1 34.9 35.5

USN 1100 DSN 1110 Link_Freeway1090 42.2 41.3 42.2 40.5 37.0 36.5 37.5 39.6 37.9 37.8 34.4 35.1

USN 1110 DSN 1120 Link_Freeway1090 41.9 41.3 41.8 41.0 37.0 36.2 37.4 39.6 37.9 38.1 34.4 35.1

USN 1120 DSN 1130 Link_Freeway1093 41.4 41.3 41.9 41.4 36.9 36.1 37.8 39.4 37.8 38.1 34.7 35.2

USN 1130 DSN 1140 Link_Freeway1093 41.2 41.4 41.7 41.6 36.9 36.0 37.7 39.7 37.8 38.0 35.2 35.3

USN 1140 DSN 1150 Link_Freeway1692 47.0 46.5 50.1 46.6 37.5 36.1 38.1 42.5 38.1 38.9 36.2 35.8

USN 1150 DSN 1155 Link_Freeway 432 57.7 57.6 59.9 57.7 41.7 39.0 42.8 49.9 45.1 43.7 42.9 39.6

PELHAM RD. OFF RAMP USN 1155 DSN 1160 Link_Freeway1260 R 42.4 43.1 43.2 42.1 35.1 34.5 36.2 38.5 37.6 37.6 35.9 34.1

24 I-85 NB CD WOODRUFF RD. ON RAMP I-385 SB OFF RAMP USN 1410 DSN 1420 Link_Freeway 829 W 20.8 20.2 22.0 19.8 20.5 21.6 91.5 55.1 37.7 21.1 22.0 27.5 829 55.1 F

PELHAM RD. ON RAMP USN 1510 DSN 1515 Link_Freeway1386 R 31.9 112.5 153.7 150.9 151.6 162.5 186.1 189.2 185.3 183.3 179.1 179.9

USN 1515 DSN 1520 Link_Freeway 440 34.1 142.1 163.3 158.5 161.2 177.3 204.8 208.0 205.6 199.3 193.5 193.1

USN 1520 DSN 1530 Link_Freeway1106 39.8 153.7 163.1 159.5 161.4 183.0 208.0 206.6 202.8 198.5 193.4 193.0

USN 1530 DSN 1540 Link_Freeway1106 70.2 152.9 162.7 159.6 160.8 184.4 203.3 203.4 203.0 195.2 194.9 193.7

USN 1540 DSN 1550 Link_Freeway1090 94.0 152.3 164.2 161.4 161.5 187.5 202.4 204.2 201.3 193.3 196.0 192.0

USN 1550 DSN 1560 Link_Freeway1089 117.3 153.8 163.3 161.4 159.7 188.4 202.5 202.9 200.6 193.2 197.4 188.8

USN 1560 DSN 1570 Link_Freeway1492 134.8 145.3 151.1 151.1 148.3 173.7 180.6 180.4 180.8 175.4 176.7 171.8

USN 1570 DSN 1575 Link_Freeway 556 100.5 99.8 97.5 101.4 97.9 104.5 104.4 114.5 107.5 107.1 105.9 105.2

16 I-385 OFF RAMP USN 1575 DSN 1580 Link_Freeway1261 R 65.8 64.1 64.4 63.0 62.4 73.2 72.3 73.1 69.5 71.0 69.7 70.5 1261 73.1 E

I-385 OFF RAMP USN 1580 DSN 1590 Link_Freeway1499 13.4 13.2 12.2 11.9 12.5 8.7 6.8 7.9 7.3 7.8 8.8 8.1

USN 1590 DSN 1600 Link_Freeway1500 13.2 13.1 12.1 12.0 12.2 8.6 7.0 7.7 7.1 7.7 8.8 7.9

USN 1600 DSN 1610 Link_Freeway1623 13.0 13.2 12.0 12.0 12.1 8.7 7.1 7.4 7.0 7.9 8.7 7.8

I-385 ON RAMP USN 1610 DSN 1620 Link_Freeway 543 13.1 13.4 11.9 11.9 12.2 8.8 7.2 7.3 7.0 7.7 8.6 7.8

17 I-385 ON RAMP USN 1620 DSN 1630 Link_Freeway1401 R 18.1 18.2 17.3 17.5 17.6 13.0 12.1 11.7 12.4 12.9 13.2 12.6 1401 11.7 B

WOODRUFF RD. ON RAMP USN 1630 DSN 1640 Link_Freeway1400 F 21.7 21.7 20.6 20.7 20.6 15.7 14.7 14.1 14.4 15.5 15.9 15.0

WOODRUFF RD. ON RAMP USN 1640 DSN 1650 Link_Freeway1297 R 26.1 26.1 25.1 25.0 25.1 20.3 18.6 19.0 18.7 20.4 20.2 19.5

USN 1650 DSN 1660 Link_Freeway1297 28.0 27.9 26.5 26.6 26.5 22.3 20.1 20.1 20.2 21.9 21.8 20.8

USN 1660 DSN 1662 Link_Freeway3760 26.1 25.9 24.6 25.0 24.5 21.1 18.6 19.0 18.6 20.3 20.1 19.6

LAURENS RD. OFF RAMP USN 1662 DSN 1663 Link_Freeway1467 R 22.6 22.5 20.9 21.8 21.3 18.3 16.0 16.2 15.7 17.4 17.1 16.9

I-385 NB ON RAMP I-385 SB OFF RAMP USN 1720 DSN 1730 Link_Freeway 514 W 20.7 20.0 20.2 20.3 105.5 144.1 146.8 146.2 146.7 147.6 143.7 143.4

I-385 SB ON RAMP USN 1750 DSN 1755 Link_Freeway 262 18.9 19.1 19.5 19.6 20.6 17.1 18.0 17.0 17.9 18.3 17.6 18.4

WOODRUFF RD. OFF RAMP USN 1755 DSN 1760 Link_Freeway 237 19.6 20.0 20.1 20.9 22.7 19.5 18.6 18.6 19.2 19.6 18.4 20.8

12 ROPER MTN. RD. ON RAMP USN 2020 DSN 2030 Link_Freeway 265 R 33.6 36.6 42.9 54.1 74.7 89.8 99.1 89.0 88.8 90.5 90.3 92.8 265 89.0 E

21 I-85 OFF RAMP USN 2030 DSN 2040 Link_Freeway1543 R 32.9 35.6 43.5 49.1 64.8 72.6 82.9 73.9 82.4 80.2 80.0 80.5 1543 73.9 E

I-85 OFF RAMP USN 2040 DSN 2050 Link_Freeway 277 F 22.9 26.0 29.0 30.1 51.8 86.4 110.9 85.5 112.3 92.6 97.8 97.2

USN 2050 DSN 2060 Link_Freeway 637 F 22.7 25.4 28.3 29.0 85.0 115.8 157.0 150.6 154.7 142.7 150.2 143.4

USN 2060 DSN 2070 Link_Freeway 615 F 22.9 25.4 28.4 29.3 128.9 154.2 162.2 159.9 157.5 153.5 163.8 157.2

I-85 SB ON RAMP USN 2070 DSN 2080 Link_Freeway 674 F 22.9 25.5 28.4 36.2 154.2 163.2 160.7 159.7 159.6 154.6 160.5 159.2

22 I-85 SB ON RAMP USN 2080 DSN 2090 Link_Freeway1030 R 25.6 27.2 31.1 67.4 122.7 130.3 127.0 128.1 126.0 122.6 128.2 125.7 1030 128.1 E

I-85 NB ON RAMP USN 2090 DSN 2100 Link_Freeway1030 F 30.8 34.3 53.7 101.5 112.5 118.0 117.0 113.3 115.0 112.7 115.2 116.2

23 I-85 NB ON RAMP WOODRUFF RD. OFF RAMP USN 2100 DSN 2110 Link_Freeway 943 R 31.3 47.5 81.9 83.8 85.1 85.1 86.2 87.6 84.4 87.3 85.1 85.3 943 87.6 E

10 I-85 NB ON RAMP WOODRUFF RD. OFF RAMP USN 2100 DSN 2110 Link_Freeway 943 F 943 87.6 F

27 I-85 NB ON RAMP WOODRUFF RD. OFF RAMP USN 2100 DSN 2110 Link_Freeway 943 W 943 87.6 F

WOODRUFF RD. OFF RAMP USN 2110 DSN 2120 Link_Freeway 329 F 27.9 29.3 32.2 31.3 31.5 29.5 30.8 31.2 29.8 32.8 30.7 33.6

USN 2120 DSN 2130 Link_Freeway1425 F 27.5 28.3 31.8 29.9 29.2 27.8 28.4 28.8 27.9 30.7 27.9 30.7

WOODRUFF RD. ON RAMP USN 2130 DSN 2140 Link_Freeway1213 F 27.5 28.3 31.5 29.5 28.3 26.8 27.9 28.6 27.8 29.6 27.2 29.6

WOODRUFF RD. ON RAMP USN 2140 DSN 2150 Link_Freeway1242 R 25.2 26.0 28.7 27.4 27.0 25.7 26.1 29.2 25.8 26.0 24.4 26.1

USN 2150 DSN 2160 Link_Freeway1242 31.5 32.4 36.2 42.1 33.8 32.1 32.5 36.2 33.3 33.0 30.7 32.7

USN 2160 DSN 2170 Link_Freeway1116 33.4 35.3 41.8 54.6 49.3 41.3 35.0 47.7 47.5 37.7 32.4 34.8

BUTLER RD. OFF RAMP USN 2170 DSN 2180 Link_Freeway1115 R 33.5 35.9 47.6 59.7 61.6 53.4 36.7 56.9 43.7 42.9 34.2 37.7

F

B

E

F

A

172.1

11.1

41.0

192.1

7.6

499

2358

C

B

E

19.3

17.8

41.7

Freeway Section

I-85 NB

I-85 SB

Segment 

Length

6357

4522

9615

6879

5165

5057

Density (pc/mi.ln)

Median over 5 runs

F

F

F

F

F

F2

25 W
I-85 SB CD

1

3

5

6

4

SAME AS SECTION 23

SAME AS SECTION 23

8

I-385 SB

F



PM No Build Link Segments.xlsx

BUTLER RD. ON RAMP USN 3010 DSN 3015 Link_Freeway1212 R 63.9 83.3 101.7 93.8 96.4 99.3 87.9 114.9 98.1 114.0 113.5 110.9

USN 3015 DSN 3020 Link_Freeway 569 56.7 57.4 95.5 89.2 92.7 105.4 68.3 123.0 95.8 119.4 115.1 112.1

USN 3020 DSN 3030 Link_Freeway1148 49.8 55.2 94.4 91.3 94.2 94.5 77.4 114.2 97.5 115.7 113.2 111.2

WOODRUFF RD. OFF RAMP USN 3030 DSN 3040 Link_Freeway1148 R 43.6 55.9 95.4 78.6 87.5 82.4 81.3 102.0 88.2 105.2 102.2 103.6

WOODRUFF RD. OFF RAMP USN 3040 DSN 3050 Link_Freeway 160 F 39.5 38.6 37.6 39.5 39.5 39.4 40.2 34.2 41.7 38.7 38.9 37.1

USN 3050 DSN 3060 Link_Freeway1212 F 38.9 37.7 32.8 38.4 34.9 34.3 37.1 29.9 37.8 38.8 38.9 31.7

WOODRUFF RD. ON RAMP USN 3060 DSN 3070 Link_Freeway1441 F 39.4 37.7 32.1 37.9 34.5 33.6 36.6 28.9 37.4 38.3 39.2 30.9

26 WOODRUFF RD. ON RAMP I-85 NB OFF RAMP USN 3070 DSN 3080 Link_Freeway1274 W 28.3 27.2 25.4 27.8 26.8 26.4 27.8 22.7 26.9 26.9 27.4 22.6 1274 22.7 C

9 WOODRUFF RD. ON RAMP I-85 NB OFF RAMP USN 3070 DSN 3080 Link_Freeway1274 F 1274 22.7 C

18 WOODRUFF RD. ON RAMP I-85 NB OFF RAMP USN 3070 DSN 3080 Link_Freeway1274 R 1274 22.7 C

I-85 NB OFF RAMP USN 3080 DSN 3085 Link_Freeway1080 F 23.4 22.3 21.3 22.2 22.4 22.0 22.4 18.4 22.3 23.2 23.4 18.3

19 I-85 SB OFF RAMP USN 3085 DSN 3090 Link_Freeway 702 R 18.7 18.3 17.2 17.8 18.1 17.7 23.6 27.0 17.9 19.7 26.3 15.4 702 27.0 C

I-85 SB OFF RAMP USN 3090 DSN 3095 Link_Freeway 369 F 19.2 18.8 17.5 18.5 17.6 17.6 18.1 15.3 17.7 15.5 16.8 15.3

USN 3095 DSN 3100 Link_Freeway 645 F 19.3 18.6 17.8 18.6 17.6 17.5 17.9 15.3 17.8 14.8 16.1 15.2

I-85 ON RAMP USN 3100 DSN 3110 Link_Freeway 399 F 19.2 18.4 18.1 18.7 17.6 17.4 18.0 15.4 17.7 14.8 16.0 15.3

20 I-85 ON RAMP USN 3110 DSN 3120 Link_Freeway 215 R 16.6 16.4 16.2 15.8 16.1 15.1 14.4 12.9 14.2 13.1 13.5 13.8 215 12.9 B

USN 3120 DSN 3130 Link_Freeway 622 R 20.1 19.7 19.4 18.6 19.0 18.0 16.9 15.4 16.5 16.0 16.4 16.3

11 USN 3130 DSN 3140 Link_Freeway1820 F 20.9 20.6 20.1 19.8 20.2 19.1 18.2 16.4 17.6 16.2 16.9 17.2 1820 16.4 B

ROPER MTN. RD. OFF RAMP USN 3140 DSN 3150 Link_Freeway 505 R 21.3 20.9 20.6 20.0 20.5 19.6 18.6 16.8 17.9 16.5 17.1 17.6

1717 F117.1

SAME AS SECTION 9

SAME AS SECTION 9
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CORSIM ANALYSIS 
2035 ALTERNATE 4A CONDITIONS – AM LINK SEGMENTS 



AM Build Link Segments.xlsx

Link Length (ft) Classification Avg. Dens. LOS

FROM TO (F,R,W) Peak Hr.

2035 AM BUILD 7:00 7:15 7:30 7:45 8:00 8:15 8:30 8:45 9:00 9:15 9:30 9:45

LAURENS RD. ON RAMP USN  970 DSN  980 Link_Freeway 1471 R 5.0 7.1 11.8 16.3 21.1 24.8 28.9 31.5 29.3 24.9 21.1 19.0

USN  980 DSN 1000 Link_Freeway 3758 5.3 7.5 12.7 17.9 22.9 27.0 31.4 34.5 33.0 27.7 23.3 20.9

USN 1000 DSN 1010 Link_Freeway 1875 5.8 7.9 13.5 19.0 24.8 29.3 34.9 69.4 82.3 37.7 25.5 22.7

USN 1010 DSN 1015 Link_Freeway 724 5.8 7.9 13.7 19.5 25.6 30.5 48.8 74.8 75.2 56.4 26.8 23.3

13 WOODRUFF RD. OFF RAMP USN 1015 DSN 1020 Link_Freeway 1147 R 5.2 7.1 12.3 17.4 22.9 27.7 36.7 43.9 42.8 37.4 24.5 21.0 1147 43.9 E

WOODRUFF RD. OFF RAMP USN 1020 DSN 1030 Link_Freeway 1470 3.3 4.5 7.6 10.6 14.3 17.0 18.9 20.0 20.4 18.5 14.5 13.0

USN 1030 DSN 1040 Link_Freeway 728 3.3 4.5 7.6 10.7 14.2 17.0 18.8 19.8 20.1 18.3 14.4 13.0

USN 1040 DSN 1050 Link_Freeway 2324 3.3 4.5 7.4 10.6 14.1 16.9 18.6 19.7 19.9 18.4 14.5 13.0

USN 1050 DSN 1060 Link_Freeway 1011 2.3 3.0 4.9 7.3 9.5 11.3 12.5 13.1 13.4 12.5 9.8 8.7

WOODRUFF RD. ON RAMP USN 1060 DSN 1070 Link_Freeway 841 2.7 3.6 6.0 9.0 11.5 13.9 15.4 16.3 16.5 15.3 12.0 10.7

14 WOODRUFF RD. ON RAMP USN 1070 DSN 1080 Link_Freeway 1463 R 3.4 4.5 7.5 11.1 14.2 17.3 19.2 20.3 20.6 19.2 15.1 13.3 1463 20.3 C

USN 1080 DSN 1090 Link_Freeway 800 F 3.6 4.8 7.9 11.8 14.9 18.4 20.3 21.7 22.3 20.4 16.1 14.0

15A I-385 ON RAMP USN 1090 DSN 1095 Link_Freeway 800 F 3.6 4.8 7.9 11.8 15.0 18.4 20.4 21.8 22.2 20.6 16.2 13.9 800 21.8 C

15C I-385 ON RAMP USN 1095 DSN 1100 Link_Freeway 711 R 6.2 7.0 10.0 14.0 16.4 18.7 21.2 21.2 21.1 19.3 17.5 15.2 711 21.2 C

USN 1100 DSN 1110 Link_Freeway 1090 7.4 8.3 11.8 16.1 19.6 22.7 24.6 25.4 26.2 23.3 20.4 18.5

USN 1110 DSN 1120 Link_Freeway 1090 8.9 10.0 14.1 18.8 23.1 26.4 28.6 29.4 29.4 26.9 23.7 21.9

USN 1120 DSN 1130 Link_Freeway 1093 8.8 10.1 14.0 18.4 23.0 25.8 28.3 28.8 28.9 26.7 23.3 21.6

USN 1130 DSN 1140 Link_Freeway 1093 8.8 10.1 13.9 18.4 22.9 25.8 28.2 28.8 29.2 26.4 23.3 21.6

USN 1140 DSN 1150 Link_Freeway 1692 8.8 10.1 13.8 18.3 22.9 26.0 28.2 28.8 29.2 26.6 23.2 21.5

USN 1150 DSN 1155 Link_Freeway 432 9.0 10.1 13.9 18.5 23.1 26.8 29.7 30.3 32.1 27.9 24.1 22.0

PELHAM RD. OFF RAMP USN 1155 DSN 1160 Link_Freeway 1260 R 9.6 10.7 14.8 20.0 25.3 31.4 34.7 39.6 43.5 33.7 27.7 24.2

26 I-85 NB CD WOODRUFF RD. ON RAMP I-385 SB OFF RAMP USN 1450 DSN 1460 Link_Freeway 829 W 5.6 6.6 9.0 11.3 12.7 13.5 14.2 14.5 13.9 13.5 12.1 10.9 829 14.5 B

PELHAM RD. ON RAMP USN 1510 DSN 1515 Link_Freeway 1386 R 18.0 20.5 25.2 29.5 30.2 30.3 30.1 29.1 28.5 28.3 27.4 27.6

USN 1515 DSN 1520 Link_Freeway 440 18.1 20.4 25.3 29.3 30.2 30.2 30.1 29.1 28.5 28.3 27.2 27.8

USN 1520 DSN 1530 Link_Freeway 1106 18.0 20.4 25.3 29.3 30.4 30.1 30.0 29.3 28.7 28.3 27.4 27.6

USN 1530 DSN 1540 Link_Freeway 1106 18.0 20.3 25.3 29.2 30.4 30.3 29.9 29.3 28.7 28.4 27.4 27.7

USN 1540 DSN 1550 Link_Freeway 1090 18.3 20.7 26.1 30.9 33.8 34.0 32.2 31.6 30.8 30.1 28.8 28.9

16A I-85 SB CD OFF RAMP USN 1550 DSN 1560 Link_Freeway 1089 R 15.5 17.1 22.2 27.0 29.5 30.3 28.2 27.6 26.2 26.1 24.9 24.6 1089 27.6 C

16B I-85 SB CD OFF RAMP USN 1560 DSN 1570 Link_Freeway 1492 F 10.1 10.6 14.2 16.6 16.5 16.4 16.6 15.6 15.6 15.8 15.5 15.9 1492 15.6 B

16C I-85 SB CD RAMP I-85 SB CD RAMP USN 1560 DSN 1785 Link_Freeway 1384 R 15.0 16.7 20.7 23.6 25.1 26.0 24.6 24.5 23.7 23.2 22.8 22.1 1384 24.5 C

USN 1570 DSN 1580 Link_Freeway 1817 F 10.1 10.4 13.9 16.5 16.3 16.4 16.5 15.6 15.7 15.6 15.4 16.0

USN 1580 DSN 1590 Link_Freeway 1499 F 10.1 10.4 14.0 16.5 16.5 16.4 16.7 15.6 15.8 15.7 15.5 15.9

USN 1590 DSN 1600 Link_Freeway 1500 F 10.1 10.4 14.0 16.5 16.5 16.4 16.6 15.4 15.9 15.5 15.6 15.9

I-385 ON RAMP USN 1600 DSN 1610 Link_Freeway 1623 F 10.2 10.5 13.7 16.5 16.4 16.5 16.6 15.6 15.9 15.5 15.8 15.9

17 I-385 ON RAMP USN 1610 DSN 1620 Link_Freeway 543 R 9.1 9.9 12.3 14.6 15.8 16.0 16.1 15.0 15.0 14.8 14.9 14.8 543 15.0 B

USN 1620 DSN 1630 Link_Freeway 1401 12.1 13.1 16.5 19.8 21.5 22.1 22.5 20.4 20.2 20.4 20.2 20.2

USN 1630 DSN 1640 Link_Freeway 1400 14.9 16.2 20.1 23.9 25.8 26.5 26.7 25.0 24.6 24.7 24.6 24.2

WOODRUFF RD. ON RAMP USN 1640 DSN 1650 Link_Freeway 1297 14.9 16.0 20.1 23.9 25.7 26.3 26.7 25.2 24.9 24.7 24.2 24.1

18 WOODRUFF RD. ON RAMP USN 1650 DSN 1660 Link_Freeway 1297 R 13.6 15.1 18.5 23.4 25.1 26.6 25.7 24.9 24.0 23.5 22.9 22.3 1297 24.9 C

2 USN 1660 DSN 1662 Link_Freeway 3760 F 15.8 17.3 21.4 26.4 28.3 29.4 29.1 28.4 27.1 26.7 26.2 25.6 3760 28.4 D

LAURENS RD. OFF RAMP USN 1662 DSN 1663 Link_Freeway 1467 R 13.6 14.6 18.4 22.6 24.6 25.3 24.9 24.6 23.4 22.7 22.1 22.1

12 ROPER MTN. RD. ON RAMP USN 2020 DSN 2030 Link_Freeway 265 R 12.5 13.9 17.2 21.0 23.7 26.1 27.1 26.0 24.9 23.6 22.8 22.4 265 26.0 C

23 I-85 OFF RAMP USN 2030 DSN 2040 Link_Freeway 1820 R 12.2 13.4 16.8 20.7 23.6 26.0 27.9 26.8 25.0 23.7 22.7 22.2 1820 26.8 C

I-85 OFF RAMP USN 2040 DSN 2060 Link_Freeway 637 F 8.7 9.2 11.6 14.0 16.0 17.1 18.4 17.8 17.2 16.5 15.3 14.9

24 I-385 SB CD OFF RAMP USN 2060 DSN 2070 Link_Freeway 615 R 7.8 8.3 10.3 12.4 14.3 15.3 16.3 16.0 15.4 14.6 13.8 13.4 615 16.0 B

I-385 SB CD OFF RAMP USN 2070 DSN 2080 Link_Freeway 674 6.1 6.3 8.3 9.8 10.8 12.2 13.1 12.6 12.1 11.1 10.8 10.8

USN 2080 DSN 2090 Link_Freeway 1030 6.2 6.3 8.3 9.8 10.8 12.2 13.0 12.5 12.0 11.1 10.9 10.8

USN 2090 DSN 2100 Link_Freeway 1030 6.1 6.3 8.3 9.9 10.8 12.2 13.0 12.5 12.1 11.0 11.0 10.7

USN 2100 DSN 2110 Link_Freeway 943 6.1 6.4 8.3 9.9 11.0 12.2 13.0 12.6 11.9 11.1 11.0 10.7

USN 2110 DSN 2120 Link_Freeway 329 6.2 6.3 8.3 9.7 11.0 12.2 13.0 12.5 11.9 11.1 10.9 10.6

USN 2120 DSN 2130 Link_Freeway 1425 6.2 6.4 8.3 9.8 10.9 12.1 13.0 12.5 12.1 11.1 10.8 10.7

USN 2130 DSN 2140 Link_Freeway 1213 6.2 6.3 8.4 9.8 10.9 12.1 12.9 12.7 12.2 11.1 11.1 10.7

25A WOODRUFF RD. ON RAMP USN 2140 DSN 2145 Link_Freeway 233 F 6.2 6.3 8.4 9.8 11.0 12.1 13.0 12.7 12.1 11.0 11.3 10.7 233 12.7 B

25C WOODRUFF RD. ON RAMP USN 2145 DSN 2150 Link_Freeway 1008 R 5.4 5.9 7.5 9.3 9.9 10.8 11.0 10.8 10.1 9.7 9.5 9.2 1008 10.8 B

USN 2150 DSN 2160 Link_Freeway 1242 7.4 7.9 10.2 12.6 13.5 14.8 15.2 14.7 13.8 13.4 13.0 12.6

USN 2160 DSN 2170 Link_Freeway 1116 7.9 8.4 10.9 13.2 14.4 15.6 16.3 15.7 14.7 14.5 13.8 13.4

BUTLER RD. OFF RAMP USN 2170 DSN 2180 Link_Freeway 1115 R 8.1 8.5 11.1 13.4 14.8 15.8 16.4 16.0 15.0 14.9 14.1 13.7

28 I-385 SB CD I-85 NB CD ON RAMP WOODRUFF RD. OFF RAMP USN 2410 DSN 2420 Link_Freeway 1186 W 10.8 11.6 14.1 17.3 20.6 23.7 24.2 23.2 22.5 19.8 18.6 17.2 1186 23.2 C

25B I-385 SB CD RAMP I-385 SB CD RAMP USN 2460 DSN 2145 Link_Freeway 320 R 4.4 4.9 6.0 8.0 7.9 8.1 8.3 8.0 7.9 7.6 7.3 7.1 320 8.0 A

BUTLER RD. ON RAMP USN 3010 DSN 3015 Link_Freeway 1212 R 13.5 15.1 19.5 23.7 25.6 25.4 25.0 24.7 24.5 24.1 24.0 23.6

USN 3015 DSN 3020 Link_Freeway 569 12.0 13.5 17.4 21.3 23.1 23.0 22.7 22.3 22.0 21.8 21.6 21.3

USN 3020 DSN 3030 Link_Freeway 1148 10.7 11.9 15.4 18.7 20.4 20.1 19.9 19.5 19.4 19.1 19.0 18.7

19A I-385 NB CD OFF RAMP USN 3030 DSN 3040 Link_Freeway 360 R 10.6 11.9 15.3 18.7 20.4 20.2 20.0 19.5 19.5 19.2 19.0 18.8 360 19.5 B

19B I-385 NB CD OFF RAMP USN 3040 DSN 3050 Link_Freeway 948 F 9.6 11.0 14.3 17.4 19.5 18.7 19.1 18.7 18.6 18.5 18.2 18.0 948 18.7 C

15.2 B

20.4 C

29.9 D

23.5 C

12.6 B

49.4 F

18.3 C

28.4 D

6357
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6490
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4098
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2358

1717

F

F

F

F

F

F
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8
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F
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19C I-385 NB CD RAMP I-385 NB CD RAMP USN 3040 DSN 3310 Link_Freeway 831 R 8.1 8.7 11.1 13.4 14.4 14.5 13.8 14.0 13.5 13.4 13.5 13.6 831 14.0 B

USN 3050 DSN 3060 Link_Freeway 1212 F 9.6 11.0 14.2 17.3 19.3 18.7 19.1 18.7 18.5 18.4 18.1 18.0

USN 3060 DSN 3070 Link_Freeway 1441 F 9.7 10.9 14.3 17.3 19.4 18.7 19.2 18.6 18.6 18.6 18.2 17.8

USN 3070 DSN 3080 Link_Freeway 1274 F 9.7 10.7 14.2 17.2 19.5 18.7 19.2 18.8 18.6 18.8 18.3 17.9

WOODRUFF RD. ON RAMP USN 3080 DSN 3085 Link_Freeway 929 F 9.7 10.6 14.2 17.3 19.4 18.9 19.2 18.8 18.6 18.6 18.2 17.9

20 WOODRUFF RD. ON RAMP USN 3085 DSN 3090 Link_Freeway 1222 R 10.0 11.6 15.1 18.4 20.9 20.5 20.2 20.2 19.5 18.9 18.7 17.6 1222 20.2 C

9 I-85 ON RAMP USN 3090 DSN 3095 Link_Freeway 210 F 12.7 14.7 19.2 23.2 26.3 26.0 25.5 25.5 24.5 23.9 23.8 22.5 210 25.5 C

21 I-85 ON RAMP USN 3095 DSN 3100 Link_Freeway 435 R 11.2 12.7 16.2 19.3 21.8 21.3 21.0 21.1 20.4 19.9 19.5 18.7 435 21.1 C

USN 3100 DSN 3110 Link_Freeway 399 R 11.2 12.7 16.1 19.2 21.7 21.1 21.0 21.0 20.3 19.8 19.4 18.7

USN 3110 DSN 3120 Link_Freeway 215 R 11.2 12.6 16.1 19.3 21.7 21.2 21.1 21.0 20.3 19.8 19.5 18.7

USN 3120 DSN 3130 Link_Freeway 622 F 11.2 12.5 16.1 19.3 21.7 21.2 21.1 21.0 20.3 19.8 19.6 18.6

22 USN 3130 DSN 3140 Link_Freeway 1820 F 12.3 13.5 17.7 21.5 24.3 24.1 24.3 24.5 23.4 22.6 22.4 20.9 1820 24.5 C

11 ROPER MTN. RD. OFF RAMP USN 3140 DSN 3150 Link_Freeway 505 R 14.1 15.4 20.2 24.6 28.2 27.7 28.0 28.2 26.9 25.9 25.9 23.8 505 28.2 D

WOODRUFF RD. ON RAMP USN 3350 DSN 3360 Link_Freeway 672 6.8 7.1 9.1 11.2 12.1 12.3 12.0 11.4 11.5 11.0 10.9 11.2

I-85 NB OFF RAMP USN 3360 DSN 3370 Link_Freeway 1267 9.8 10.3 13.0 16.2 17.5 17.8 17.3 16.5 16.6 16.0 15.8 16.4

15B I-85 NB CD RAMP I-85 NB CD RAMP USN 3540 DSN 1095 Link_Freeway 1002 R 8.8 9.5 12.1 14.6 16.3 17.4 17.6 17.3 16.6 16.1 15.6 15.4 1002 17.3 B

14.7 B27 1939

I-385 NB

I-385 NB CD W
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Link Length (ft) Classification Avg. Dens. LOS

FROM TO (F,R,W) Peak Hr.

2035 PM BUILD 4:00 4:15 4:30 4:45 5:00 5:15 5:30 5:45 6:00 6:15 6:30 6:45

LAURENS RD. ON RAMP USN  970 DSN  980 Link_Freeway 1471 R 25.4 26.4 30.2 34.4 66.3 114.7 116.1 106.3 119.0 64.5 19.3 17.4

USN  980 DSN 1000 Link_Freeway 3758 27.8 28.9 32.7 43.9 103.5 120.6 117.8 106.7 125.7 99.4 26.8 19.0

USN 1000 DSN 1010 Link_Freeway 1875 30.1 31.1 37.2 88.8 106.0 112.7 113.8 102.0 117.0 109.1 72.1 20.5

USN 1010 DSN 1015 Link_Freeway 724 32.8 34.2 56.7 78.3 81.1 77.7 80.5 73.5 83.2 84.4 70.5 21.3

13 WOODRUFF RD. OFF RAMP USN 1015 DSN 1020 Link_Freeway 1147 R 30.5 31.0 39.5 44.3 46.5 44.8 45.7 47.5 52.9 49.2 44.4 19.1 1147 47.5 E

WOODRUFF RD. OFF RAMP USN 1020 DSN 1030 Link_Freeway 1470 17.3 17.8 19.3 19.9 17.9 19.1 19.1 19.4 18.5 18.8 17.8 12.3

USN 1030 DSN 1040 Link_Freeway 728 17.4 17.7 19.4 19.6 17.1 18.7 18.9 18.6 17.9 18.4 17.8 12.3

USN 1040 DSN 1050 Link_Freeway 2324 17.4 17.7 19.3 19.3 17.0 18.5 18.9 18.5 17.8 18.4 18.1 12.3

USN 1050 DSN 1060 Link_Freeway 1011 12.3 12.9 14.0 14.3 12.6 13.5 14.3 13.8 13.0 13.2 12.7 9.0

WOODRUFF RD. ON RAMP USN 1060 DSN 1070 Link_Freeway 841 15.2 15.7 17.1 17.7 15.4 16.5 17.5 17.1 16.0 16.3 15.8 11.0

14 WOODRUFF RD. ON RAMP USN 1070 DSN 1080 Link_Freeway 1463 R 18.9 19.7 21.6 22.1 19.6 20.6 21.9 21.6 20.2 20.5 20.2 13.7 1463 21.6 C

USN 1080 DSN 1090 Link_Freeway 800 F 20.0 20.9 23.2 23.4 20.8 22.3 23.3 23.1 21.2 21.9 21.9 14.6

15A I-385 ON RAMP USN 1090 DSN 1095 Link_Freeway 800 F 20.2 20.9 23.3 23.3 20.9 22.4 23.7 23.2 21.5 22.0 22.1 14.7 800 23.2 C

15C I-385 ON RAMP USN 1095 DSN 1100 Link_Freeway 711 R 21.6 24.3 26.0 31.8 28.9 24.4 21.4 20.3 21.7 19.8 21.2 18.5 711 20.3 C

USN 1100 DSN 1110 Link_Freeway 1090 25.6 28.1 29.1 31.8 31.4 27.5 25.7 24.7 27.2 24.3 26.9 23.0

USN 1110 DSN 1120 Link_Freeway 1090 29.6 30.7 33.3 33.4 33.3 31.1 31.4 30.3 30.6 29.1 32.2 26.4

USN 1120 DSN 1130 Link_Freeway 1093 28.5 29.5 32.1 32.5 32.7 31.4 31.3 48.2 31.2 38.1 31.7 31.4

USN 1130 DSN 1140 Link_Freeway 1093 28.3 29.3 31.9 32.4 36.6 49.1 37.6 85.6 44.6 75.2 31.4 31.5

USN 1140 DSN 1150 Link_Freeway 1692 31.1 31.9 34.5 44.1 69.5 109.5 75.8 122.8 93.0 118.2 58.7 35.2

USN 1150 DSN 1155 Link_Freeway 432 30.5 32.4 38.5 71.5 92.7 98.9 89.3 97.7 96.3 97.9 93.3 37.9

PELHAM RD. OFF RAMP USN 1155 DSN 1160 Link_Freeway 1260 R 34.1 36.9 44.7 60.9 67.5 64.0 64.6 61.8 63.7 64.6 65.1 41.8

26 I-85 NB CD WOODRUFF RD. ON RAMP I-385 SB OFF RAMP USN 1450 DSN 1460 Link_Freeway 829 W 19.8 20.2 21.6 23.0 22.1 22.7 22.8 21.9 22.2 21.2 19.7 18.0 829 21.9 C

PELHAM RD. ON RAMP USN 1510 DSN 1515 Link_Freeway 1386 R 22.2 23.3 26.7 29.1 30.2 30.1 29.4 28.2 28.2 27.3 26.6 26.1

USN 1515 DSN 1520 Link_Freeway 440 22.2 23.3 26.6 29.2 30.2 30.0 29.5 28.2 28.1 27.3 26.6 26.1

USN 1520 DSN 1530 Link_Freeway 1106 22.2 23.3 26.6 29.2 30.2 30.1 29.6 28.2 28.1 27.4 26.7 26.2

USN 1530 DSN 1540 Link_Freeway 1106 22.2 23.2 26.5 29.2 30.3 30.1 29.6 28.5 28.1 27.3 26.9 26.1

USN 1540 DSN 1550 Link_Freeway 1090 22.7 23.9 27.6 32.4 32.6 33.1 31.9 29.9 29.7 28.7 27.7 27.2

16A I-85 SB CD OFF RAMP USN 1550 DSN 1560 Link_Freeway 1089 R 19.2 20.4 23.5 28.1 29.6 28.8 28.1 26.1 25.6 24.9 23.6 23.3 1089 26.1 C

16B I-85 SB CD OFF RAMP USN 1560 DSN 1570 Link_Freeway 1492 F 12.0 12.5 14.5 16.2 16.5 16.5 16.3 15.8 15.5 15.2 15.2 14.7 1492 15.8 B

16C I-85 SB CD RAMP I-85 SB CD RAMP USN 1560 DSN 1785 Link_Freeway 1384 R 18.8 19.3 21.9 24.5 24.4 24.7 24.7 23.4 23.9 22.5 21.5 21.5 1384 23.4 C

USN 1570 DSN 1580 Link_Freeway 1817 F 12.0 12.6 14.3 16.2 16.5 16.7 16.3 15.8 15.4 15.4 15.2 14.8

USN 1580 DSN 1590 Link_Freeway 1499 F 12.0 12.5 14.4 16.1 16.6 16.8 16.2 15.8 15.6 15.5 15.2 14.7

USN 1590 DSN 1600 Link_Freeway 1500 F 12.3 12.5 14.5 16.0 16.7 16.9 16.2 15.8 15.6 15.3 15.2 14.6

I-385 ON RAMP USN 1600 DSN 1610 Link_Freeway 1623 F 12.4 12.3 14.4 16.1 16.8 16.8 16.4 15.9 15.6 15.4 15.2 14.7

17 I-385 ON RAMP USN 1610 DSN 1620 Link_Freeway 543 R 13.5 13.6 15.5 16.9 17.4 15.9 15.6 14.9 15.2 14.9 15.4 14.9 543 14.9 B

USN 1620 DSN 1630 Link_Freeway 1401 18.3 18.6 21.2 23.7 24.0 22.2 21.8 20.3 21.0 20.5 21.3 20.3

USN 1630 DSN 1640 Link_Freeway 1400 22.3 22.2 25.2 28.0 28.3 26.3 26.1 24.7 25.0 24.7 25.4 24.4

WOODRUFF RD. ON RAMP USN 1640 DSN 1650 Link_Freeway 1297 22.0 22.2 25.1 27.8 28.1 26.3 26.1 24.6 24.9 24.7 25.4 24.2

18 WOODRUFF RD. ON RAMP USN 1650 DSN 1660 Link_Freeway 1297 R 23.1 23.4 26.5 29.3 29.8 26.9 27.1 26.2 26.4 25.9 27.1 24.8 1297 26.2 C

2 USN 1660 DSN 1662 Link_Freeway 3760 F 26.0 26.3 29.0 31.7 32.7 30.7 30.1 29.5 29.4 29.0 29.8 27.9 3760 29.5 D

LAURENS RD. OFF RAMP USN 1662 DSN 1663 Link_Freeway 1467 R 22.5 22.7 25.0 27.2 28.2 26.5 25.8 25.3 25.1 24.7 25.5 24.0

12 ROPER MTN. RD. ON RAMP USN 2020 DSN 2030 Link_Freeway 265 R 30.5 33.1 40.1 48.5 99.1 127.0 122.5 128.4 130.0 121.1 117.4 111.6 265 128.4 E

23 I-85 OFF RAMP USN 2030 DSN 2040 Link_Freeway 1820 R 31.7 35.7 49.4 60.0 67.2 91.8 90.0 91.0 90.6 86.1 85.6 79.0 1820 91.0 E

I-85 OFF RAMP USN 2040 DSN 2060 Link_Freeway 637 F 19.7 22.0 24.6 26.0 39.8 73.9 72.9 81.2 77.7 74.3 75.0 66.1

24 I-385 SB CD OFF RAMP USN 2060 DSN 2070 Link_Freeway 615 R 17.4 19.5 21.2 22.0 45.9 69.6 71.8 74.1 74.7 74.2 74.3 72.8 615 74.1 E

I-385 SB CD OFF RAMP USN 2070 DSN 2080 Link_Freeway 674 13.6 15.0 16.6 17.2 17.4 12.5 11.2 11.6 11.0 12.3 13.0 14.0

USN 2080 DSN 2090 Link_Freeway 1030 13.6 15.0 16.6 17.2 17.1 12.3 11.1 11.3 11.0 12.0 12.8 14.0

USN 2090 DSN 2100 Link_Freeway 1030 13.6 15.0 16.7 17.1 17.1 12.4 11.0 11.0 11.0 12.0 12.8 13.9

USN 2100 DSN 2110 Link_Freeway 943 13.6 15.0 16.7 16.9 17.2 12.4 11.0 10.9 11.0 11.9 12.6 14.0

USN 2110 DSN 2120 Link_Freeway 329 13.5 15.0 16.6 16.7 17.3 12.4 10.9 11.1 11.1 12.0 12.4 14.3

USN 2120 DSN 2130 Link_Freeway 1425 13.5 14.9 16.7 16.5 17.5 12.5 11.0 11.0 11.0 12.0 12.2 14.3

USN 2130 DSN 2140 Link_Freeway 1213 13.4 15.0 16.6 16.6 17.2 12.8 11.0 11.0 10.8 11.9 12.1 14.0

25A WOODRUFF RD. ON RAMP USN 2140 DSN 2145 Link_Freeway 233 F 13.4 14.9 16.7 16.7 16.9 12.9 10.9 11.1 10.9 11.8 12.2 13.7 233 11.1 B

25C WOODRUFF RD. ON RAMP USN 2145 DSN 2150 Link_Freeway 1008 R 11.2 12.3 13.6 13.3 13.9 11.2 10.7 10.8 10.8 11.0 11.7 11.6 1008 10.8 B

USN 2150 DSN 2160 Link_Freeway 1242 15.4 16.8 18.4 18.3 18.9 15.6 14.5 14.8 14.6 15.1 16.0 15.9

USN 2160 DSN 2170 Link_Freeway 1116 16.5 17.9 19.8 19.6 19.9 16.8 15.7 15.8 15.4 15.7 17.1 17.0

BUTLER RD. OFF RAMP USN 2170 DSN 2180 Link_Freeway 1115 R 17.1 18.2 20.1 19.8 20.4 17.5 16.0 16.1 15.6 15.6 17.1 17.5

28 I-385 SB CD I-85 NB CD ON RAMP WOODRUFF RD. OFF RAMP USN 2410 DSN 2420 Link_Freeway 1186 W 18.1 19.9 70.3 125.9 127.5 133.0 130.9 131.8 131.4 127.9 130.5 125.4 1186 131.8 F

25B I-385 SB CD RAMP I-385 SB CD RAMP USN 2460 DSN 2145 Link_Freeway 320 R 8.3 8.6 8.9 9.0 9.8 9.3 9.8 9.4 9.1 9.9 9.4 8.6 320 9.4 A

BUTLER RD. ON RAMP USN 3010 DSN 3015 Link_Freeway 1212 R 22.5 23.9 25.3 26.6 26.1 25.9 25.3 24.9 24.9 24.0 23.9 23.7

USN 3015 DSN 3020 Link_Freeway 569 20.3 21.5 22.9 24.1 23.7 23.4 22.8 22.6 22.5 21.8 21.5 21.3

USN 3020 DSN 3030 Link_Freeway 1148 17.8 18.9 20.1 21.0 20.8 20.6 20.1 19.9 19.8 19.1 19.1 18.7

19A I-385 NB CD OFF RAMP USN 3030 DSN 3040 Link_Freeway 360 R 17.8 18.9 20.1 21.1 20.8 20.7 20.1 19.8 19.8 19.2 19.1 18.8 360 19.8 B

19B I-385 NB CD OFF RAMP USN 3040 DSN 3050 Link_Freeway 948 F 16.7 17.8 18.9 20.1 19.7 18.9 19.1 18.6 18.5 18.7 18.2 17.9 948 18.6 C

I-85 SB

I-85 NB

I-385 SB

Density (pc/mi.ln)

Median over 5 runs

Freeway Section

F

F

4

10

8

7

Segment 

Length

1

3

5

6

I-385 NB

6357

6374

6490

3742

4098

6644

2358

1717

F

F

F

F

F

F

101.5 F

17.8 B

70.3 F

28.8 D

23.2 C

11.1 B

15.3 B

20.8 C



PM Build Link Segments.xlsx

19C I-385 NB CD RAMP I-385 NB CD RAMP USN 3040 DSN 3310 Link_Freeway 831 R 12.5 13.6 14.4 14.7 14.9 15.0 14.5 14.3 14.1 13.4 13.5 12.9 831 14.3 B

USN 3050 DSN 3060 Link_Freeway 1212 F 16.7 17.7 19.0 20.1 19.6 19.0 18.9 18.5 18.6 18.3 18.2 17.9

USN 3060 DSN 3070 Link_Freeway 1441 F 16.5 17.6 18.9 20.2 19.5 19.1 18.8 18.7 18.6 18.2 18.2 17.9

USN 3070 DSN 3080 Link_Freeway 1274 F 16.5 17.7 19.0 20.2 19.6 19.2 18.7 18.8 18.5 18.3 18.3 18.0

WOODRUFF RD. ON RAMP USN 3080 DSN 3085 Link_Freeway 929 F 16.7 17.6 19.1 20.1 19.5 19.3 18.6 19.0 18.6 18.3 18.2 17.9

20 WOODRUFF RD. ON RAMP USN 3085 DSN 3090 Link_Freeway 1222 R 17.5 18.2 19.5 20.3 20.1 19.9 19.4 19.4 19.0 18.7 19.2 17.8 1222 19.4 B

9 I-85 ON RAMP USN 3090 DSN 3095 Link_Freeway 210 F 22.3 22.7 24.6 25.6 25.2 25.0 24.7 24.3 24.1 23.6 24.3 22.5 210 24.3 C

21 I-85 ON RAMP USN 3095 DSN 3100 Link_Freeway 435 R 19.7 20.3 22.9 23.9 24.1 23.7 23.7 23.0 22.2 22.0 22.1 20.9 435 23.0 C

USN 3100 DSN 3110 Link_Freeway 399 R 19.5 20.2 22.6 24.0 24.1 23.6 23.5 22.9 22.3 21.9 22.1 20.8

USN 3110 DSN 3120 Link_Freeway 215 R 19.5 20.2 22.6 24.0 24.0 23.7 23.5 22.8 22.3 21.9 22.2 20.9

USN 3120 DSN 3130 Link_Freeway 622 F 19.4 20.3 22.6 24.0 24.0 23.8 23.5 22.9 22.3 22.0 22.2 20.9

22 USN 3130 DSN 3140 Link_Freeway 1820 F 24.2 25.6 28.1 30.0 29.6 29.2 29.0 28.6 27.9 27.3 27.0 25.2 1820 28.6 D

11 ROPER MTN. RD. OFF RAMP USN 3140 DSN 3150 Link_Freeway 505 R 28.0 28.9 31.7 34.2 34.3 33.3 32.6 33.5 32.0 31.0 30.9 29.0 505 33.5 D

WOODRUFF RD. ON RAMP USN 3350 DSN 3360 Link_Freeway 672 10.6 11.2 11.8 12.0 12.0 12.4 12.2 11.6 12.0 11.5 10.9 11.1

I-85 NB OFF RAMP USN 3360 DSN 3370 Link_Freeway 1267 15.3 16.1 17.0 17.3 17.6 17.7 17.7 16.8 17.6 16.8 15.9 15.9

15B I-85 NB CD RAMP I-85 NB CD RAMP USN 3540 DSN 1095 Link_Freeway 1002 R 18.5 19.3 20.6 21.7 21.2 17.6 16.6 15.6 16.8 16.4 17.1 18.1 1002 15.6 B

I-385 NB CD W

I-385 NB

27 1939 15.0 B
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