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BASIS OF DESIGN EXCEPTION
L] Request for Approval of Design Exceptions to AASHTO Guidelines
L] Request for Approval of Design Exceptions from Standard SCDOT Procedures

PROJECT CHARACTERISTICS

County: Spartanburg & Cherokee p 4 po . Interstate 85 Const. Pin: P027114
From: MM 80 - To: MM 96
Length: Various seclions along approximately 16 miles MPO / COG: Appalachian

Work Type: Widening and pavement reconstruction

Functional Classification: Urban Freeway

Group Designation; ( 107 20/300/4 ) (if applicable)
Type of Terrain: ( Level Y Rolling (#] / Mountainous [ }

Design Speed: 65 {mph)
2013 ApT 58,600

2040 apT 87,600

TRUCKS 25 %

CRASH ANALYSIS
{Attach additional sheets with accident history data}

TOTAL PROJECT ESTIMATE ($) $340.776,850
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(See Attachment)




JUSTIFICATION FOR DESIGN EXCEPTION(S)

(Attach additional sheets as needed)

(See Attachment)

DESCRIBE STEPS TO ELEMINATE DESIGN EXCEPTION(S), INCLUDE COST

(Attach additional sheets as needed)

(See Attachment)
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(Attach additional sheets as needed)

(See Attachment)
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DESCRIBE ELEMENT(S} FOR DESIGN EXCEPTION(S)

Stopping sight distance (SSD) is defined as the distance needed for drivers to see an object on the
roadway ahead and bring their vehicles to safe stop before colliding with the object. The distances are
derived for various design speeds based on assumptions for driver reaction time, the braking ability of
most vehicles under wet pavement conditions, and the friction provided by mast pavement surfaces,
assuming good tires. A roadway designed to criteria employs a horizontal and vertical alignment and a
cross section that provides at least the minimum stopping sight distance through the entire facility. The
proposed design for the I-85 mainline alignment contains three (3) crest vertical curves in the
southbound direction and two (2) crest vertical curves in the northbound direction that do not meet the
SSD for the design speed of 65 mph. According to the 2001 AASHTO Policy on Geametric Design of
Highways and Streets and the 2003 South Carolina Highway Design Manual, the stopping sight distance
for 65 mph is 645 feet. The five locations along 1-85 where standard K values cannot be met provide
S5D’'s hetween 574'-600' reflecting an achievable SSD design speed of 60-62 mph. The substandard
vertical curves are located at the beginning of the project to just north of the Pacolet River. Refer to the
profile figures an the fallowing pages for limits of the design exceptions.

JUSTIFICATION FOR DESIGN EXCEPTIONS

The elimination of the S50 design exceptions would require extensive reconstruction of -85, would
present major traffic control issues, and would add significantly to the cost of the project. In the
project’s Accident Analysis Report prepared hy Bihl Engineering, the traffic collision report for a three-
year period shows the mast common type of accident was fixed object (40%), with rear end collisions at
(27%) (see Figures 2 and 3 of the Accident Analysis Report). These types of accidents occur throughout
the project limits and are not limited to the substandard vertical curve areas. According to the report,
most of these accidents occur at the beginning of the project (MM 80.58 — 81.90) where 1-85 reduces
from 3-lanes to 2-lanes (66 accidents {(Accident #26-#92)). The number of accidents in the NB direction is
almost 80% higher than accidents in the SB direction at this location. The NB accidents occur mostly
when traffic has slowed or stopped due to the reduction from 3-lanes to 2-lanes. The backed up queue
is the cause of vehicles slowing down or coming to a stopped condition due to the lane reduction. The
primary accident cause at this location as outlined in the Accident Analysis Report was motorists “driving
too fast for conditions” and being unable to stop in time to avoid a collision with a substantially slowed
or stopped vehicle (see Tables 2-4 of the Accident Analysis Report). The widening of this section of -85
from four to six lanes will make it consistent with the adjacent section and will improve this condition.
The review determined that the substandard crest vertical curvature occurs in areas where the
horizontal curvature does not cause issue with stopping sight distance.

In the |-85 southbound direction there are three (3) substandard crest vertical curves at Stations 881+18
{MM 80.4}, 911+01 {MM 81.0), and 965+60 (MM 82.0) with achievable 55D design speeds of 60 mph, 61
mph and 62 mph respectively. In the -85 northbound direction there are also two {2) substandard crest
vertical curves at Stations 881+90 (MM 80.4} and 910+66 (MM 81.0) with achievable SSD design speeds
of 61 mph and 61 mph respectively.



SsD DS (MPH]) -
(ft) -65 K- SSD {ft) - Difference | Achievable Based
MM | Direction | K-65 MPH | MPH | Achievable | Achievable {ft) on 55D
80.4 SB 193 645 151 571 74 60
80.4 NB 193 645 158 584 61 6l
81.0 SB 193 645 158 584 61 61
81.0 NB 193 645 163 593 52 61
82.0 SB 193 645 167 600 45 62

DESCRIBE STEPS TO ELIMINATE DESIGN EXCEPTION(S), INCLUDE COST

Major reconstruction on -85 would be required to correct the substandard crest vertical curves. The
existing roadway would need to be lowered between 7'-10'. The substantial lowering of the road would
require very complex maintenance of traffic due to the elevation difference that exists between the
northbound and southbound lanes. The physical constraints of tying the vertical profile to the existing
bridges crossing the Pacolet River would be impossible.

Mile Marker 80.4 and 81 in SB & NB lanes & 82 in SB lane {Stations 881+18, 881+90, 911+01, 810+66, &
965+60)

These crest vertical curves are located at the beginning of the project in the vicinity of the existing CSX
railroad overpass and the Pacolet River. They are consecutive curves to each other. In order ta eliminate
the sight restriction of this crest, the pavement would need to be cut between approximately 7°-10' by
increasing the length of the vertical curves by 369’, 877, 232’, 536, and 673’ respectively from what is
proposed (see attached exhibits). The surrounding grades cannot be raised to change the algebraic
difference at these vertical curves, due to the vertical clearance of the proposed CSX railroad overpass
bridge and the elevation of the existing Pacolet River Bridge which was constructed in 1998. The cutting
of the existing pavement approximately 7'-10' is not a viable alternative due to concerns with
maintenance of traffic during construction. Estimated costs to remove, lower and reconstruct the crest
vertical curve over the entire required areas and the associated traffic control is estimated to be
$8,500,000. Based on the proposed improvements which mitigate the crash history, construction cost to
correct deficient geometry, and minimal crash history related to the geometry, it is recommended to
retain the existing geometry.

MITIGATION

The widening of 1-85 from four lanes to six lanes to make it consistent with the adjacent section of I-85
will help mitigate crashes by eliminating the backup of the queue caused by the lane
reductionfexpansion. With the construction of the new concrete pavement which will replace the
existing asphalt pavement, the proper cross slope will be provided and improves the facility by
eliminating any flat spots on the pavement which currently exist, Additionally, the design will provide
both the appropriate super-elevation rates and transition lengths along with the correct clear zone
treatment which will significantly improve 1-85 throughout the project limits.



HOW WILL FUTURE CONSTRUCTION IMPACT DESIGN EXCEPTION(S)?

Future construction is not anticipated to be impacted by the design exception. Due to the significant
issues associated with constructability and maintenance of traffic to correct the grades and the fact that
the crash analysis does not indicate adverse effects on safety, it is not anticipated these grades will be
modified in the future provided an acceptable level of safety remains in the future.
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1-85 Widening Praject MM 80 - MM 96 — Accident Analysis Report

1.0 Executive Summary

The South Carolina Department of Transportation (SCDOT) is proposing a widening of [nterstate
85 (1-85) from four lanes to six lanes from near Gossett Rd. (8-37) (Exit 80) to just north of SC
18 (Exit 96) in Spartanburg and Cherokee Counties. The project includes adding a travel lane in
each direction, improving various interchanges and exit ramps, and replacing overpass bridges.
As part of the widening project, the crash information is being reviewed for the interstate and its
ramp interchanges and surrounding roadways.

For the study, historic crash data from the last three years were reviewed for the entirety of the
proposed widening including access points at the following interchanges: Exit 82 (Bud’s
Drive)/Exit 83 (SC 110), Exit 87 (Green River Rd.), Exit 95 (SC 18 — Gaffney), and Exit 96 (SC
18 ~ Shelby and the Gaffney Ferry Road northbound on-ramp). Data included accidents
occurring on the interstate as well as on the ramps and the surrounding roads in the vicinity of
each of these interchanges.

The 1,019 crashes (902 interstate or interstate ramp crashes and 117 surrounding roadway
crashes) were reviewed to identify hot spot locations and trends.

A majority of the accidents were classified as property damage only; however, 14% were
classified as possible injuries, 3% as non-incapacitating injuries, less than 1% as incapacitating
injuries and less than 1% as fatalities. One additional fatality has occurred since December 2014.
Fatal crashes were a mixture of fixed object, angle and head-on crashes as well as crashes
involving pedestrians. Reviewing the available information regarding the fatality locations, there
does not appear to be a trend in cause. An increase in lighting at locations where pedestrians are
expected could be considered during the design.

The most common accident type along [-85 was “not a collision with a motor vehicle in transport
(collision with fixed object),” comprising 358 of the 902 total crashes (40%). These included
collisions with fixed objects such as the guardrail, median, or fence. Rear-end collisions (27%)
and sideswipes, same direction, (14%) were the next most common crash types.

Study area hot spots are listed below:

- Various areas along the corridor with limited clear zone due to bridges, fencing,
embankments, etc,

- [-85 North and South at vertical curve locations between MM 80 and MM 81

- 1-85 South at MM 82.542

- 1-85 North at Exit 82 off-ramp

- |-85 South at Exit 83 on-ramp

3] l l I / l December 2014
NT (revised March 2015)
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1-85 Widening Praject MM 80 — MM 96 — Accident Analysis Report

- 1-85 South at MM 83.675

- [-85 North Exit 90 on-ramp

- Surrounding roadways at Exit 93, east of interstate (Hampshire Drive and SC 18 from
Matthew Drive to the S-82 Overpass) — approximately half of crashes on the non-
interstate roadways occur in this area.

- 1-85 North at Exit 96 off-ramp

- I-85 North at Exit 96 on-ramp

- I-85 North at Gaffney Ferry Road on-ramp

A review of the crash history shows that the geometric conditions of the interchanges and how
they tie into the non-interstate roadway system play a large role in the crash locations. Merging
distance at on-ramps should be improved to SCDOT standards. There are some vertical curve
locations on the interstate that show an increase in accidents; however, most do not appear to
have a significant effect on crash locations. Many of the fixed object crashes on 1-85 occur where
there is a limited recovery zone due to fencing, guardrails, etc. Many guardrails, fences, etc. are
installed to help prevent more severe crashes; however, maximizing the recovery distance without
compromising the safety installation reason of a fixed object may help reduce the number of fixed
object crashes.

Also, the non-interstate system has many nonstandard intersections (skew, general design, sight
distance, etc.) that likely cause driver confusion as they enter or exit the interstate contributing to
area crashes.

2.0 Introduction

Figure 1 shows the project limits of the crash data review. As stated previously, SCDOT is
proposing to widen Interstate 85 (I-85) from four lanes to six lanes from near Gossett Rd. (8-57)
(Exit 80) to just north of SC 18 (Exit 96) in Spartanburg and Cherokee Counties.

For the interstate corridor, historic crash data from the last three years, from January 2011
through December 2013, were reviewed for the project study area including the following
interchanges: Exit 82 (Bud’s Drive)/Exit 83 (SC 110), Exit 87 (Green River Rd.), Exit 95 (SC 18
— Gaffney), and Exit 96 (SC I8 — Shelby including the Gaffney Ferry Road northbound on-ramp).
Data included accidents occurring on the interstate as well as on the ramps. One additional
fatality that occurred since December 2014 is also discussed. For other study area roads in the
vicinity of these interchanges, crash data included events from January 2011 through August
2014.

I L]
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I-85 Widening Project MM 80 — MM 96 — Aceident Analysis Report

3.0 Data Collection

Crash data was provided for the project study area by SCDOT Safety Office staff for the three
year period from January 2011 through December 2013. Location, manner of collision, and
severity were noted for crash locations on [-85 and its ramps. Location and manner of collision
were noted for the accidents on other study area roads in the vicinity of the interchanges (the
direction of the accidents on these roads was not available).

The following list shows the manner of collision classification:

Not a Collison with a Motor Vehicle
o Non-Collision (run off road, rollover/averturn, jackknife, etc.)
o Collision with Object Not Fixed (animal, pedestrian, etc.)
o Collision with Fixed Object (guardrail, median, ditch, sign, tree, etc.)
- RearEnd
- Head-on
- Rear-to-Rear (vehicle backing into the rear of another vehicle)
- Angle
- Sideswipe, Same Direction
- Sideswipe, Opposite Direction

Injury Status is broken into five categories: property damage only (PDO) and INJI — [NJ4, with
INJ1 being the least severe and INJ4 as fatalities. The following is a description of the injury
status codes:

- PDO - Property Damage Only
- INJI — Possible

- INJ2 —Non-Incapacitating

- INJ3 — Incapacitating

- INJ4 - Fatal

SCDOT Safety Office staff reviewed many of the locations classified as injury status of [INJ4
(fatality) or unique accident types such as rear-to-rear on the interstate to confirm the detailed
accident report was coded into the database properly.

There were 902 crashes on 1-85 from MM 80 to MM 96 on the mainline and ramps in the vicinity
of Exits 82, 83, 87, 95 and 96 that were reviewed. A summary table of the raw data is provided
in the Appendix. The crash data were mapped according to type and location and are shown on
Figures 2 — 12, These figures also provide a breakdown of the manner of collision (rear end,
head-on, sideswipe, etc.) and the injury status (PDO, injury, or fatality (INJ4)) for each crash.
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1-85 Widening Project MM 80 — MM 96 — Accident Analysis Report

Since the December 2014 submittal an additional fatality crash occurred. This is discussed later
in the report.

In addition to the interstate data, the following roadways were included in the study area (data
included crashes from January 2011 through August 2014);

- Bud’s Drive (Spartanburg County)

- §-42-737 (Bud Arthur Road and Frontage Road N) (Spartanburg County)
- 8C 110 (Spartanburg County)

- Edgefield Road (5-42-22) (Spartanburg County)

- Horry Road (8-42-9725 and S-42-9724) (Spartanburg County)
- Phillips Drive (Spartanburg County)

- Webber Road (8-11-665) (Cherokee County)

- Lindley Road (Cherokee County)

- Hampshire Drive (S-18-661) (Cherokee County)

- Suzanna Drive (Cherokee County)

- Matthew Road (8-11-614) {Cherokee County)

- 8C 18 (Cherokee County)

- Fatz Drive (Cherokee County)

- Pleasant School Road (S-11-82) {(Cherokee County)

- Wilcox Avenue (S-11-668) (Cherokee County)

- SC 329 (Victory Trail Road) (Cherokee County)

- Wind Hill Road (8-11-663) (Cherokee County)

- Gaffney Ferry Road (S-11-49) (Cherokee County)

There were 117 crashes on the other study area state, secondary, and county roads during the
study time period. Type of collision is noted on the figures. Due to the availability of data, the
direction of travel is not noted in the provided data for these locations. A unique symbology and
numbering system is used for these crashes and is shown in Figures 2 - 12. Note that some
roadways were accident free during our study time period. Crash stack data and summary data is
provided in the Appendix.

A crash summary and analysis is provided in Section 4.
4.0 Crash Analysis

The data was summarized into eight groups, five interchange areas Exit 82 (Bud’s Drive)/Exit 83
(SC 110), Exit 87 (Green River Rd.), Exit 95 (SC |8 — Gaffney), and Exit 96 (SC 18 — Shelby
including the Gaffney Ferry Road northbound on-ramp) and three segments for the remainder of
1-85 in the study area (MM 80 to Exit 82, Exit 83 to Exit 87, Exit 87 to Exit 95). Data on 1-85
within 0.5 miles of an interchange was included in the respective interchange summaries. For
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1-85 Widening Project MM 80) = MM 96 — Accident Analysis Report

each group, the crash data were summarized and analyzed to identify any hot spots, trends, or

locations with particularly high crash frequency.

4.1 1-85 from MM 80 to Exit 82 (Bud'’s Drive)

1-85 has two travel lanes in each direction in this segment with vertical curves noted in the

vicinity of the following locations: MM 80.4, MM 80.7, and MM 81.0.

This segment is

approximately 1.5 miles long. The -85 crash data for this segment are shown Figure 2.

Table 1 shows a summary of the crash data on this segment.
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Table 1:
[-85 between MM 80 and Exit 82 Crash Data Summary
-85 North
Injury Status
o Number of
Sl Collisions l;;:; 2rtz Injury Fatality
Onlf {INJ1 - INJ3) (INJ4)
Non-Collision 2 2 0 0
Non-Fixed Object 5 3 0 0
Fixed Object 18 17 | 0
Rear End 38 31 7 0
Angle 2 2 0 0
Sideswipe, Same Direction 9 7 2 0
Sideswipe, Opposite Direction 1 1 0 0
Total 75 65 10 0
[-85 South
Injury Status
Number of
isi P . .
Colliston Type Collisions | por Injury Fatality
Only (INJ1 - INJ3) (INJ4)
Non-Collision 0 0 0 0
Non-Fixed Object 2 2 0 0
Fixed Object 8 7 1 0
Rear End 21 18 3 0
Head-on 1 0 1 0
Angle 5 4 1 0
Sideswipe, Same Direction 4 3 | 0
Unknown i 1 0 0
Total 42 35 7 0
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1-85 Widening Project MM 80 — MM 96 — Accident Analysis Report

There was one incapacitating accident southbound (MM 80.058) on 1-85 that was classified as an
angle collision on a dry pavement. No additional information was available as to mitigating
factors.

Northbound rear-end collisions are the most numerous on this section of roadway with three
clusters located between MM 80 and MM 81. There are three vertical curves in this section and
the clusters track with the curves. There is also a cluster of rear-end crashes southbound at
approximately MM 81.5. These three vertical curves do not meet the minimum criteria for a
design speed of 65 mph. These specific locations are as follows:

* |-85NB
o Sta 889+15 — Sta 894+28 (MM 80.58 = MM 80.68)
s [-855B

o Sta 887+78 — Sta 894+58 (MM 80.55 — MM 80.69)
o Sta951+23 — Sta 958+60 (MM 81.75 - MM 81.90)

Tables 2 -4 provides a more detailed summary of these specific accidents in these locations,
summarizing the light condition, time of day, road surface condition, and contributing factors as
noted by the officers. In addition, if a vehicle was determined to be driving too fast for conditions
and a fixed object crash occurred or one of the vehicles was stopped, this is also noted in the
tables. These tables show that a majority of the accidents were due to vehicles driving too fast for
the conditions, other driver error, or object in roadway.

Table 2: Individual Crash Analysis -
Interstate 85 NB From MM 80.58 to MM 80.68

Crash Curve

Number Milepoint { Light Condition Type Time Wet/Dry Contributing Factor
12508512 80.591 Daylight Sag 5:57PM Wet driving too fast for conditions
11553892 80.604 Daylight Sag 5:10 PM Dry driving too fast for conditions
drivi fast f itions —
11580335 | 80.613 Daylight Sag | 8:00AM | Wer riving foc Tost for conditions
fixed object crash
13572707 | 80.618 Daylight ssg | 1201pM | wer | iving loo fast for conditions -

fixed object crash

12500494 80.623 Daylight Sag 2:40 PM Dry improper lane usage/change

driving too fast for conditions -

12508992 80.629 Dusk Sag 6:00 PM Wet -
stopped vehicle
13614375 80.633 Daylight Sag 355PM Wet driving too fast for conditions
13529191 80.640 Dark Sag 12:55 AM Dry animal in road
11008590 | 80.642 Daylight Sag | 9:00AM | wer | drivingtoo fast for conditions -
fixed object crash
12605387 80.645 Daylight Sag 8:10 AM Wet driving too fast for conditions
12530612 80.648 Daylight Sag 4:00 PM Dry driving too fast for conditions
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1-85 Widening Project MM 80 — MM 96 — Accident Analysis Report

Table 3: Individual Crash Analysis -
Interstate 85 SB From MM 80.55 to MM 80.69

N(fl:::r Milepoint Cot?lgii:iton (,jrl;:: Time Wet/Dry Contributing Factor
12594382 80.577 Dark Crest | 6:18 PM Dry followed too closely
12526096 80.598 Daylight Crest | 12:45PM Dry improper lane usage/change
13551781 80.637 Daylight Crest | 4:18PM Dry driving too fast for conditions
13501860 80.657 Dawn Crest | 5:00 AM Dry driving too fast for conditions
13544785 |  80.66 Dark Crest | 3:00AM | Dry d"‘""grzzz dfis;jzzi z:';lm""s %

Table 4; Individual Crash Analysis -
Interstate 85 SB From MM 81.75 to MM 81.90

Crash . Light Curve
Milepoint Ti W ibuti
Number ilepoin Condition Type ime et/Dry Contributing Factor
D.
1517674 |  81.756 ark (street | g0 | 834eM | Dry debris
lamp lit)

11585466 81.769 Dark Sag 10:01 PM Dry aggressive operation of vehicle

12538550 81.774 Dark Sag 4:00 AM Dry fatigued/nsleep

12535428 81.778 Daylight Sag 5:25PM Wet followed too closely

11585469 81.865 Dark Sag 10:15 PM Dry improper lane usage/change

13566818 81.882 Daylight Sag 6:46 PM Dry driving too fast for conditions
driving too fast for conditions —

81.887 Dark 9:
13576875 ar Sag 42 PM Dry fixed object crash
4.2 Exit 82 (Bud'’s Drive)

[-85 Exit 82 is a northbound only off-ramp and provides access to Bud’s Drive and Bud Arthur
Bridge Road approximately 1.2 miles south of the Exit 83 overpass. The 1-85 and other study
area road crash data for the vicinity of this interchange are shown Figure 3. This segment of [-85
is approximately 1.5 miles long. There are vertical curves at the following northbound and
southbound locations: MM 82, MM 82.2, and MM 83,

Bud’s Drive is a slip road from [-85 northbound to Bud Arthur Bridge Road where Bud’s Drive is
stop controlled. There were three accidents on Bud's Drive as vehicles exited the interstate (two
rear-end and one angle). The unusual ramp design with other traffic crossing the ramp as it
merges with Bud’s Drive was a likely contributing factor to these accidents. There are 26
northbound accidents in the vicinity of Bud’s Drive: 14 were collisions with a fixed object, six
were rear end, two were angle collisions, and the remaining crashes were sideswipes, non-
collision, or collision with object not fixed.
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1-85 Widening Project MM 80 — MM 96 — Accident Analysis Report

Of the collisions with fixed objects south of the exit ramp, four crashes involved a ditch within
0.07-mile stretch (MMs 81.946, 81.989, 81.99, 82.013). The remaining fixed object coilisions
involved crashes with medians, a culvert, embankments etc. but were not clustered in one
particular area.

Table 5 shows a summary of the crash data at this location on [-85 or its ramps.

Table §:
Exit 82 Crash Data Summary
i-85 North
Injury Status
Collision Type %:;;it;::n:f l;r:gi::' Injury Fatality
Only (INJ1 - INJ3) (INJ4)
Non-Collision 3 | 2 0
Nan-Fixed Object 2 | I 0
Fixed Object 24 20 3 l
Rear End 16 Il 5 0
Angle 3 3 0 0
Sideswipe, Same Direction 5 5 0 0
Unknown 1 0 l 0
Total 54 41 12 1
1-85 South
Injury Status
Collision Type h(;l:)[;llits)?(:'n:r l;)rf'zi::' Injury Fatality
Only (INJ1 - INJ3) (INJ4)
Non-Collision 2 2 0 0
Non-Fixed Object 3 2 l 0
Fixed Object 16 14 2 0
Rear End 18 16 2 0
Sideswipe, Same Direction 4 4 0 0
Total 43 38 5 0

A collision with the median barrier just beyond Exit 82 at MM 82.322 resulted in a fatality. The
crash occurred on dry pavement. No other contributing factors were available.

There were two incapacitating injury crashes on northbound [-85 in the vicinity of Exit 82. One
occurred at MM 82.83 and was classified as not a collision with a motor vehicle with an unknown
sequence of events on wet pavement. The other occurred at MM 82.935 and was classified as a
rear-end crash on dry pavement.

Clusters of northbound and southbound rear-end crashes occurred at the MM 83 vertical curve.
There does not appear to be an increase in crash occurrences at the other vertical curve location.
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1-85 Widening Project MM 80} - MM 96 — Accidenmt Analysis Report

4.3 Exit 83 (SC 110)

I-85 Exit 83 provides northbound and southbound access to SC 110 via Bud Arthur Bridge Road,
Edgefield Road, Horry Road, Sha Lane, and Phillips Drive. The crash data for this interchange
are shown in Figure 4. This segment of [-85 is approximately 0.75 miles long. There is a
vertical curve northbound at MM 83.5,

As shown in Figure 4, there were 34 collisions in less than a 0.04 mile range south of the
southbound on-ramp. Of these accidents, 15 were classified as rear-end collisions. Possible
contributing factors to the high occurrence of rear-end collisions in this area include the radius of
the on-ramp coupled with a short merge lane (approximately 130 feet full width merge distance)
and the close proximity to a narrowed clear zone due to an overpass for SC 110.

Table 6 shows a summary of the crash data at this location on 1-85 or its ramps.

Table 6:
Exit 83 Crash Data Summary
1-85 North
Injury Status
Collision Type Number of | Property Injury Fatality
Collisions | Damage | (vi/" n)3) (INJ4)
Only

Noun-Collision 3 I 2 0

Non-Fixed Object I I 0 0

Fixed Object 16 15 | 0

Rear End 10 10 0 0

Rear-to-Rear | | 0 0

Angle 3 3 0 0

Sideswipe, Same Direction 6 4 2 0

Total 40 35 5 0

I-85 South
Injury Status

Collsion Type ‘Cotisions | Doy | miury Fatality
Only (INJ1 - INJ3) {INJ4)

Non-Collision 1 1 0 0

Noun-Fixed Object 4 4 0 0

Fixed Object 26 23 3 0

Rear End 28 24 4 0

Angle 3 3 0 0

Sideswipe, Same Direction 14 13 | 0

Total 76 68 8 0
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I-85 Widening Praject MM 80 — MM 96 — Accident Analysis Report

There does not appear to be an increase in crash occurrences at the vertical curve location.

As Bud Arthur Bridge Road approaches SC 110, there appears to be sight distance issues in both
directions due to tree cover.

4.4 1-85 from Exit 83 (SC 110) to Exit 87 (S. Green River Road)

This segment is approximately two miles long. 1-85 has two travel lanes in each direction in this

segment with a vertical curve noted at MM 83.9 northbound.

The 1-85 crash data for this segment of [-85 are shown Figure 5. Table 7 shows a summary of
the crash data at this location.

Table 7;
1-85 between Exit 83 and Exit 87 Crash Data Summary
I-85 North
Injury Status
. Number of Property . A

Collision Type Collisions Damage Injury Fatality
Only (INJ1 = INJ3) (INJ4)

Non-Collision i ] 0 0

Non-Fixed Object 2 2 0 0

Fixed Object 11 10 i 0

Rear End 5 3 2 0

Angle 3 2 1 0

Sideswipe, Same Direction 4 3 1 0

Backed Into 1 1 0 0

Total 27 22 5 0

1-85 South
Injury Status
- Number of | Property . :

Callision Type Collisions | Damage Injury Satality
Only (INJ1-1INJ3) (INJ4)

Non-Collision 3 2 1 0

Non-Fixed Object 0 0 0 0

Fixed Object 13 11 ] 1

Rear End 11 10 | 0

Head-on | 0 0 1

An_g_le | 1 0 ]

Sideswipe, Same Direction 2 2 0 0

Unknown 1 | 0 0

Total 32 27 3 2

Collision with a fixed object is the most common crash type with most crashes occurring around
MM 84.7. There is also a cluster of rear-end crashes on southbound [-85 around MM 84,7,
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(x) Crash Idantification Number
ODANXNX Date of Crash
Manner of Collislon

—»{> Not Cailision with Motor Vehicla In Transport
{Non-Collision)

—( Nat Colllsion with Motor Vehicle In Transport
{Collision with Objact Not Fixed)

—[] Not Collislon with Motor Vehicle in Transport
{Colllsion with Fixed Object)

=+— RearEnd

—+4— Head-On

“+— Raar-to-Resr

—
Angle
Sideswipe, Same Diraction

Sideswipe O

HE U

Di

@ Unknown
Injury Status
PDO - Property Camage Only
INJM - Possible Injury
INJ2 « Non-Incapacitating Injury
INJ3 - Incapacitating

NOT TO
SCALE
------ cee {186) 10/8/2012 PDO
-~ (185) 21212013 PDO
. (184) 21972013 NS
- [183) 2/612011 FDO
. (182) 4M212011 PDO
(710) 72172013 PDAY,
(711) 76202012 PDQ
(712) 3452012 PO : . (181} 117202012 PDO
(713} 77242013 PDO i
(714} 872002012 INJ2 :
(715} 5912013 PO ]
i - (180) 11/23/22011 PDO
; {188) 71212012 INJ1
i - [188) 11/23/201% PDO
L (187) 211862011 INJ1
(716) 1182012 PDO / {186) 2/4/2011 PDO
(717) /1472011 INJ4°
{718) 1102011 PDG
(719) 9/18/2012 PDO ¢ (185) TH4/2011 PDO
{720) 47372011 PDO - {184} 11/1/2013 PDO
; . {183} 6/28/2012 PDO
(721) 6412012 PDO
(722) 1112013 PDOF S
’ - 1182 1
{723} 1H712011 PDQ ':::;: ;ﬁgg:’ :£
(724} 41472013 PDO’ { !
(725) 1/472012 INJ2 o
.o (179) 8222013 POO
- {178} 8182011 INJY
(177) 14592012 PDO
(726) 1221°2013PD0°
(727) 202772013 PDO i
(728) 111/2011PDO -+~
(129) apzon1 PO "\
(a0 erron pROT ) (1E8)/eR0IS RO
(TN 872011 POO L
{732) 8232011 POO .-~
7 ety o {175) 122272013 PDO
{734) 1222772012 INH-
(735) 872011 PDG -\
(738) 87772011 PDO - {(174) 17212013 PDO
(737) BR122013 PDQ ==X
Interstate Crashes Legend
(738) 8702031 PDQ -\ - {473) 81572012 PDO

(172) 127272013 PDO
(738) 120012 PDO -+
£ AT BRTR0IVING

. (170] 8282013 PDO

(740) 1112013 PDO

(741) 8/52011 INJ4

INJ4 « Fatal
G \
v o B I I—I L 1-85 Widening Project Mainline between Figure
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1-83 Widening Project MM 80 ~ MM 96 — Accident Analysis Report

This is in the vicinity of an overpass, with limited clear zone due to the overpass structure and
guardrail around the bridge supports; however, the cause of other incidents is unclear based on
available data.

There were two fatality crashes southbound in this section both on [-85 southbound. One was a
head-on collision at MM 83.857 and the other was a collision with a fixed object (fence) at MM
85.489. Both occurred on dry pavement.

4.5 Exit 87 (S. Green River Road)

i-85 Exit 87 provides access to 8. Green River Road via Cannons Campground and Lindley Road
for northbound traffic and via Webber Road and S-665 for southbound traffic. The crash data for
this interchange are shown in Figure 6. This segment of I-85 is approximately 1.25 miles long.
There are vertical curves at MM 86.1 (northbound and southbound) and MMs 86.4, 86.7, and
87.1 (southbound).

Table 8 below shows a summary of the crash data at this location on [-85 or its ramps.

Table 8:
Exit 87 Crash Data Summary
I-85 North
Injury Status
Collision Type Num.b o of Property ; :
Collisions | 1\ 1 ase Injury Fatality
Only (INJ1 - INJ3) (INJ4)
Non-Collision 2 1 | 0
Non-Fixed QObject 5 5 0 0
Fixed Object 12 9 3 0
Rear End 8 7 ] 0
Angle 1 | 0 0
Sideswipe, Same Direction 2 2 0 0
Total 30 25 5 0
1-85 South
Injury Status
- Numberof { Prope . .
S UE LR T Collisions Dall:la;t:' njury Fatality
Only (INJ1 - INJ3) (INJ4)
Non-Collision 0 0 0 0
Non-Fixed Object 4 3 l 0
Fixed Object 9 8 1 0
Rear End 7 i | 0
Angle 2 ] | 0
Sideswipe, Same Direction 6 6 0 0
Total 28 24 4 0
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(%} Crash identification Number -=ﬁ_
KANOAX KX, Date of Crash NOT TO
Manner of Collision BCALE
—+[> Net Calllalon with Mator Vahicia In Transport
{Non-Cellision)

" (228) 73”012 PDO —'O Not Collislon with Motor Vehicle in Transport
(Collision with Object Not Fixed)

ESEMROPO0 |/ Not Coltsion with Motor Vebicle In Transpart
{Collislon with Fixed Object)

~=#=#F Rear End
—4— Heaad-On
—p

Rear-to-Rear

(42) 7723012 INJB Y -
1B} B/21/2012 PDO'k
(BBd) 7262013 PDO

- {Z24) 111122012 PDO

{223) 101972011 POO

{222) 72013 POO 4 Angle
M BT M, Sideswipe, Same Direction
{221} 81812012 PDO f, Siteswipe Opposite Direction
{220) 51812013 PDO Injury Status
PDO - Property Damage Only
(218) 2372012 PDO INJt - Posslble injury

INJ2 - Non-Incapacitating Injury
INJ3 = Incapacitating

685} 8222011 PDO b boklaclal
(218) 4N %2013 INH S "
(217) 10/572013 PDO urounding Road Crazhes Legend
[BA8] 218/2012 POO -} R16) 117172012 PDO {S#) Crash ldentification Number
- @187RR01IPDO Maner of Collision
- (214) 8BH272011 INM [> Not Colllsion with Motor Vebicle In Transpert
(213} 532011 PDO {Non-Calllsion)
(BATY 1102011 PDO 3 {211} 111772011 PDO C Not Collision with Moter Vehicle In Tranaport

{Colllslornt with Object Not Fixed)

(212) 3272011 PDO
] Net Colitslan with Motor Vehicte In Transport

(210} 502013 POO {Coliislon with Fixed Object)
(H88) 10252012 INJ1 . T {208 1182012 PDO 4b Raar End
D<] Head-On
> Angle
(689} /1772013 PRO Sideswipe, Same Direction

(880} 8232013 PDO

1208) 4142011 PRO
©(207) M3R013

(881} 17252013 POO

{529 It /%‘

(852} 51412013 PO T
(6B} 11252012 PDO ©
(BE} 11282001 POO
(6ES} 170002011 PO .-
{16} TRITR012 INJZ -

*oooe- [ 206) BI412013 PDO
(208) amzi1 PDO

© (204} 12152013 PDO

T [203) 121572013 PDO
"""" + (3027} Ag203 FOO

573 1252013 POG
L Eipd (201] BRI POO

(858} 147011 PDO
[859) G28203 PDO

{T00) 47265013 PDO

701} 12262013 P00 7N,
[702) 41452013 PO *

(70N} A2 APDO 3 <= (200) 5M3A012 POOD

(704 M22002 POO T

708} 41172011 NSt © (58] VS22 T
o

(708} 12012 PDO
(7T} 1201 POO
(TOR} 12302011 POO

. (180 12302053 N1
(IET) VIMEROY POO

(T08) 2241012 POO

I ' !
0 I 5 I l I I | 1-85 Widening Project Exit 87 Figure
MM 80 — MM 96 [
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1-85 Widening Project MM 80 — MM 96 - Accident Analysis Report

There was one incapacitating accident in this segment which occurred southbound at
approximately MM 87.112. This was a collision with a fixed object (median barrier) and
occurred on dry pavement.

As shown in Figure 6, the number of accidents near the interstate ramps was not atypical. The
vertical curve occurs just before the northbound off-ramp and the southbound on-ramp; however,
there is no apparent increase in crashes at these locations.

4.6 I-85 from Exit 87 (S. Green River Road)} to Exit 95 (SC 18)

I-85 has two travel lanes in each direction in this segment with vertical curves noted in the
vicinity of the following locations: MMs 89, MM 91.8, MM 92.7 northbound, and MMs 89.1,
MM 90.6, MM 91.2, MM 91.7, MM 91.9, and MM 92.8 southbound. This segment is
approximately 5.75 miles long,.

Crash data for this segment are shown Figures 7 - 10. Table 9 shows a summary of the crash
data at this location.

Table 9;
1-85 between Exit 87 and Exit 95 Crash Data Summary
-85 North
Injury Status
Collision Type hé‘:)'l'l'il;;’;n';' ';T;:’;g Injury Fatality
Only (INJ1 - [NJ3) (INJ4)
Non-Collision 6 6 0 0
Non-Fixed Object 13 10 2 ]
Fixed Object 74 58 16 0
Rear End 26 16 10 0
Angle 16 8 7 1
Sideswipe, Same Direction 26 23 3 0
Total 161 121 38 2
1-85 South
Injury Status
. Number of | Prope : .
Collision Type Collisions Dar?:agz Injury Fatality
Only (INJ1 - INJ3) (IN.J4)
Non-Collision 2 2 0 0
Non-Fixed Object 9 8 1 0
Fixed Object 33 44 9 0
Rear End 3l 21 10 0
Angle 11 6 5 0
Sideswipe, Same Direction 18 17 1 0
Unknown 2 2 0 0
Total 126 100 26 0
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(258} 2472013 INJY
VL R5) 1125R012 I
. {256)8/72012 PDO
* . {(255) 1252013 INJt

{B4T) 2912012 PDO

1648y 11/28/2011 PDQ === T (254) 872172012 INJ2
appnpsmraner -7 .- (253) 8/4/2011 PDO

(64B) SM 42013 INJ1 oo Vi

i ’ (252) 4%812013 PDO

(850} 1127203 INJ2 -
(651) 9252013 PDO T

(652} 19/21/2012 PDO -eeomeerm T
{653} 42172011 PDO
[B54) 812172011 INJ1
[655) 82112011 POO -
1855) 10/82012 PDO -
{B5T) 3/5/2013 PDO
{BER) 22002012 INJY
HBEG) 612172011 PDO -
(BS0) 3152013 INM

= {251) 110211 PDO
{250) 1213172012 INA

- (249) 3712013 PDO

(661) 412812013 PDO -
{682) 1130R012 PDO -\’

(683) 4222012 DO
{664) 8162011 PDO -
(885] 81372012 PDO ..

interstate Crashes Legend

(x) Crash Identification Number
AN EY Date of Crash
Mannar of Collision
—+{> Not Collislon with Motor Vehicla in Transport
{Non-Collision)

—+{) Not Collision with Motor Vehicle In Transport
{Collislon with Object Not Fixed)

—u{"] Not Colilsion with Motor Vehicle in Transport
{Colllslon with Filxed Objact)

——— Raar End

—#-4— Head-Cn

4=t Qgarto-Rear
Angla

l Sideswipe, Same Direction

: Sideswipe Oppasita Direct)
& Unknown
Injury Status
#D0 - Property Damage Only
INJ1 - Possible Injury
INJ2 - Non-Incapacitating Injury
INJ3 - Incapacitating
HM - Fatal

e (248 AM3R012 PDO
1247} 11362011 PDO

- {248} 710/2011 POO

(2455 112302042 INJZ

© {244} 1TR01Z INJY
1243) 12222011 FDO

868) 12262012 POO---

(687} 81212013 PDO

(568} 22013 P00 -+ T
(B8} B16/2011 INJY -
(870} TiI32012 INJ2 -

[671) 2/28/2012 PDO __
73) SNA2012INY
(673) S52012PDO ...

{74) 10MBRMAPDO ...
(B75) 101672013 PDO -~

{242} 8772013 PDO
(247} EZTRO13 PDG
(240 11/268/2011 PDO
(238} 1122011 PDO

- (238 A1R013 PDO
(237) 10/5/2012 PDO
{235) 2132012 1NJ2

(235) 812172013 INJ2
e [234) 82142013 INJY

1233) 32172011 PDO
1232) 8r21/20123 INJ1

<o (231) D/A/2012 INH
(676) 712712012 FOO ..
(6771132172012 PDQ -----
(676) 12282011 INJT ...
©79)202013P00 ... ALV A ---e (230) 12/8/2013 PDO
(680) 47722011 PDO ... (229) 1132013 PDO
(681) 32RO FDO . . (226) 4212011 POO —_—]
' (227) 3n&12011 PDO NOTTO
SCALE
¢ Y
o
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- (315) 11172012 PDO

- {314) 5A32012 PDO S—
(313) 472572011 PDO
. {312) 6122012 PDO (308)5/) 572012 POKY NOT TO
(311} 9112011 PDO {307) 121612011 POC SCALE
{310) 8182012 PDO {308) 214772013 POO
, (308} 102412013 PDO (305) €730/2012 PO
i ; . {304} 4872013 PDO
. {303) 1212072012 PDO
_ (302) 8118/2013 FDO
(3m| 1012012 PDO
{300) 122372013 PDO
(299} 1212412012 PDO
" 208 55822013 PDO
i f {287) 71112012 PDO
(613 137262012 11 e s
{614) 212011 PDO (283]1123r011 ELO
{815) 2/2212013 PDO" (294) TAT2011 INN
(616) 71212012 PDO”
{817) 81242013 PDOF
(818) BR1R012 NI . + (2932192012 POO
(819} $2/2112013 PDO- )
(820) 5242011 PDO L (262) 492012 PDO
(821} 472412012 PDO - {201} 211072012 PDO
B {250 262011 PDO
(622} 1/30/2013 PDO"
82 22402001 DO~ (289) 611772012 PDO
.+ (288) 121172012 PDO
" (287310292012 PDO
{824) 8212013 PD0 . (286) 82012012 PDO
{625) 5712012 PDO - | (28581712013 POO
- {284) 61182013 PDO
{283) 11/26/2013 PDO
{262) 4302011 PDO
- [201) 4472012 INJ2
. (280} 41172012 POO
- (279) 1202013 POO
g*;ﬁ:gg:ﬂ% - (278) 92172011 POO
(A28) 25012 POO -
{629) 1122003 N1 - - 277 512013 PDO
(B30) BERR018 NS o
1831} 902011 PDO
{B2) 2152013 PDO - (278) 712512013 PDO
SRR W o VU W N o W W {275) 1212912013 POO

{E34) 12ATRM2 POO
BAG) BRI

(274} 11472011 PRO
(273) 9/472012 INJ1

e {272) BRRMI2PDO
- (271) 7712013 NN

{838y 11202012 POO i
(837) 4REM2 POO

Interstate Crashes Legend

{x} Crash Identification Number
KXIXXMXXXX  Date of Crash
Manner of Collision

(838} 101172001 PDOY
(B3 BZATME PO - - eeemnee)

(270) 5/28/2012 PDO
{269) 12/82013 PDO

{268) &/52011 POO

—=s{> Not Colllslon with Motor Vehicle in Transport S IR e e AU RL
{Nor-Colllsion) () A2 2 POD

'—’O Not Coliislon with Moter Vehicle In Transport - (268) 5N98/2012 PO
{Collision with Object Not Flxad} . (265) 12472013 PDO

—{] Not Collision with Mator Vehicla In Transport
{Cellision with Fixed Object)

——+— Rear End
=—p-4— Hoad-On
—
Rear-to-Rear

Angle
Sideswipa, Same Diraction
Sldh
Unknown

Injury Status

B2) BATIRONN I =eem

ipe Cpposite Dl

N,
-
®

(264} 5/1572011 PDO
(263) 1/872011 POO

(262} 172602011 INY
(281) 41572012 FOO

:ﬂ? f:ﬁﬂﬁfﬂmm ony ) o : - ,\ - (260 1262011 INJ1
INJZ - Non-Incapacitating Injury a 11I.4«:'|:- AR {258) 12672011 INH
INJ3 - Incapacitating (545} THW20N3 PO -mvwosae- . PR

1L - Fatal (B48] THAR012 POO E

1 » | |
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(597) 10/11/2013 PDO-

T (348) 81772013 PDO
(348) 212672013 INJ2
(347) 9/412013 PDO

Lo {348} 8172011 INJY
{345) 11112013 POO

= (344) 4NMB2Z01ZIN
{343) 5/412011 INJ1

(342) 71172011 PDO

598) 4302011 :
(5a8) R (341) 81972012 PDO

{340) 811712013 PRO

(599} 1272822012 PO

(800) 82172012 PDO

(601) 11802011 PDQY*

{802 122212013 POO

(603) 7RR01PDO *
(504} 4/18/2013 PDO

{605} 121122011 PDO-

(808) 6222011 INJ3"
(607} 7/27/2012 PDO ~

interstate Crashes Lagend

(x} Crash ldentification Number
XXXXXKXK Dala of Crash
Manner of Collislon
=—+{> Not Collision with Motor Vehicle In Transpart
{Non-Collislan}

—#+{) Not Collislon with Mctor Vahicla In Transpart
{Collislon with Dbject Not Fixed)

—] Not Collislon with Motar Vahicls In Transport
{Collislon with Fixad Object)

—p-—b Rear End
—#-4— Head-Cn
+—% Rear-to-Rear
Angle
1. Sideswipe, Same Direction

{608) 7/16/2012 PDO-

{609) 3/27/2011 PDO’ *

c Sideswips Oppostts DI {610) &7£2013 PDO -
(611) 172572013 PDO -
& Unknown
Injury Status
PDO - Proparty Damage Only

INJ1 - Possibla Injury
INJ2 - Non-Incapacitating Injury
INJ2 - Incapacitating

HOT TO
BCALE

{339} 272013 PDO

(338} 87222013 INJ1
o (337) 5122013 INJ2

- {336) 3242012 PDQ

{235) 515012 PDO

(334) 1212312013 PDO
(333) 82272011 INJ1

{332} 4772011 PDO
{321} /52011 INY

- (230) 41772013 POO

(329} /172011 PDQ

2 (328) 9/972011 IN1
T (32712752011 PDO
{326) 87712012 PDO

. (325) 211972012 PDO
-+ {324) 10182011 PDO
{323) 11/28/2011 POO
(322} BN2013 INJ4

(321) 5/4/2012 INJ1

. {320) 411202011 INJ2
. {319) 472012012 PDO
(318) 1722013 PDO

- {7 INTRMIPRO
{316) 362013 PDO

4 - Fatal
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(556) 107222011 PDO
(557) 81212012 PDO

(558) $1/252012 INJ =

{558) 82272011 PDO

(560) 1041912012 PDO
(561) 10122013 POO -
(562) 1216013 PDO "
(563} 12212011 PDO "~
(564) 8112011 PDO

(585) 10/28/2011 PDO
(566} 2/2472012 PDO"

(567) 12872011 PDO

{nterstate Crashes Lagend

{x) Crash |dentification Numbar

XXIEXXXXX Dats of Crash
=+ Crash occurred after December 2013

Manner of Collision

—=+{> Not Collislon with Motar Vehicle in Transport
{Non-Ccilislon)

—+{) Not Collislon with Motor Vebicle In Transport
{Caollision with Object Not Flzed)

=[] Not Colllsion with Motor Vehicle In Transport
{Colllsion with Fixed Object)

—#— Rear End

=—-4— Head-On

“+—" Roar-to-Rear
Angle

:5 Sideswlpe, Same Diraction

¥, Sidoswipa Opposits DI
& Unknawn
Injury Status
PDO - Property Damage Only
INJ1 - Possible Injusy
INJ2 - Non-tncapacitating Injury
INJ3 - Incapacitating
N34 - Fatal

1387) 82472012 POO

(568} 712272012 PDO - o
e

17202015 1884 7

(588)2/8/20t1 PDO-

[ Tt T 11 o P ———
(571) 811472012 PDO ---.....

(572) 31672011 INJY
(573) TR9R012 PDO -

(574) 3R4ROVIPDO oo

(575) 1012013 PDO

(576) 12232013 PDO =T
{577) 8222013 PDC -

{578) 1173072012 PDO

{575) 127232013 PDO ..
(580) 5292012 PDO
(580) 7272013 P00 1T -

(582) 3302012 INJ1 -,
(583) 10/2872011 INJ2
(584) 1082012 PDO.._
(585} 51212013 PDO
(586} 10/68/2012 PDC ...

(587} 82122013 PDO -
{508) 11/26/2013 PDO - .
{588) 92572013 INJ3 o

(590) &17/2012 PDO -+~
{581} 117132011 INJ1-veee
(592) 2/20/2011 PDC- -+

MM g2

{583} 8H6R012PDO ... .

{584) TRT2013PDO ... . l,i—l{l

(585) 1011472011 PDO-""
{596) 1/25/2013 PDO

NOT T

0

SCALE

_..--{386) 121168/2012 POO

(365) 1132012 INJ2

.- (384)828R011 PDO
" (383) 71572093 PDO
< e (382) 1272272011 INA

L (381) 1111302013 POO

. (380) 127202012 PDO
L (379) SR4ZO3PDO

L~ (378) 713012012 PDO

* @ 1250013 POO

* . (376) 1/8/2013 PDO
(375) 211172013 PDO

| (374) 312612011 INJ1

{370) 87272011 PCO

- {389) 5182011 PDO
(388) 8/17/2013 PDO

(367} 812272012 PDO
- (368) 12472013 PDO
(365} 22912012 PDO

(384) 9572011 PDO

.--{383) 121172012 INJ1

(362) 22072012 INN
(361} 11/26/2013 PDO

- {360} 972012 IN4

{359) 8/25/2013 PDO

(358) 3/2/2013 PDO
(357) 01622012 PDO

{356) 1/14/2013 PDO
{355) 11/172013 PDO

(354} 111122012 PDO
{353) 52272011 POO

(352) 31252012 PDO

{351) 1212212011 PDO

= (350) 12672011 PDO

{373} 6152011 INI
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1-83 Widening Project MM 80 — MM 96 - Accident Analysis Report

There are clusters of fixed object crashes throughout this section which occur mainly in areas
with limited shoulders on both sides due to fencing or guardrail for frontage roads, bridge
structures, or embankments, or medians for bridges, etc.

There is also a cluster of fixed object and other crashes at the northbound on-ramp from Exit 90,
This hot spot may have already been addressed because the on-ramp appears to be recently paved
and may have been upgraded during that project. This should be reviewed during design to
confirm SCDOT merging standards are met or if further action should be considered.

There were two incapacitating injury accidents on southbound [-85 in this segment. One
occurred at approximately MM 91.078 and the other occurred at approximately MM 92.139.
Both were classified as angle collisions on a dry pavement.

There are clusters of accidents in vicinity of the ramps for Exit 92, one of which is a fatal angle
crash that occurred at the northbound on-ramp. The accident occurred near the start of the ramp
and it is unclear if it involved merging vehicles or vehicles on the mainline. There is
approximately 400 feet of full width merge area for vehicles to enter i-85.

Another fatality occurred northbound on 1-85 around MM 90.5 and involved a pedestrian.
Further review may be desired to determine if there were other contributing factors that could be
mitigated in the design such as lighting or geometric related items.

There was also a fatality that occurred since the December 2014 submittal in the vicinity of MM
92.94 just north of Providence Road. This was a head-on collision caused when a northbound
vehicle crossed the cable barrier in the median and struck a southbound vehicle. Excessive speed
was cited as a contributing factor.

4.7 Exit 95 (SC 18)

I-85 Exit 95 provides access to SC 18 — Shelby Hwy. via Hampshire Drive and Fatz Drive. The
southbound on- and off-ramps connect directly onto SC 18. The northbound off-ramp connects
to a bi-directional frontage road (Hampshire Drive) which provides access to SC 18 and adjacent
properties. The crash data for this interchange are shown Figure 11. This segment of [-85 is
approximately 1.75 miles long. There were no vertical curves identified in this section.

As seen in Figure 11, there are two areas of concern near Exit 85 northbound. iIn the
approximate 0.2-mile stretch before the northbound exit ramp, there were five vehicle collisions
with the median (MMs 93.851, 93.878, 93.946, 93.991, 94.026) and three vehicle collisions with
the fence (MMs 93.884, 93.886, 93.927).
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(536) 11/8/2012 PDO

(537} 107202011 (N3

—weeres (4231 12/5R2013INJD

Q\ J— (422) 121172012 FDO

Surrounding Road Crashes Legend
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1-85 Widening Project MM 80 — MM 96 — Accident Analysis Report

Table 10 below shows a summary of the crash data at this location on [-85 or its ramps.

Table 10:
Exit 95 Crash Data Summary
1-85 North
Injury Status
Collision Type Number of | Property Injury Fatality
Collisions Damage
Only (INJ1 = INJ3} (INJ4)
Non-Collision 2 2 0 0
Non-Fixed Object 2 2 0 0
Fixed Object 16 13 3 0
Rear End 7 4 3 0
Sideswipe, Same Direction 9 9 0 0
Total 36 30 6 0
1-85 South
Injury Status
Collision Type !\ét:):;;it;ie;‘n(;f l;r::‘:;tzr Injury Fatality
Only (INJ1 — INJ3) (INJ4)
Non-Collision 2 1 1 0
Non-Fixed Object 2 2 0 0
Fixed Object 4 4 { 0
Rear End 4 4 0 0
Sideswipe, Same Direction 8 5 3 0
Total 20 16 4 0

There was one incapacitating accident northbound that occurred in this segment. This accident
occurred at approximately MM 95.273 and was classified as a collision with a fixed object

{guardrail face) on wet pavement.

There was also a fatality on Hampshire
Drive just north of the 1-85 northbound exit
ramp that was classified as not a collision
with a motor vehicle in transport (non-
collision) and is noted as a pedestrian
accident in dark conditions. Further review
may be desired at this location to review if
lighting is appropriate to be considered in
the design.

On SC 18 from just east of Matthew Drive
to the S-82 overpass there were 45 crashes
during the study period, most of which

Source: Google Enr.th

Photo: SC 18 at Hampshire Drive
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1-85 Widening Project MM 80 — MM 96 — Accident Analysis Report

were angle or sideswipe. Most crashes were classified as property damage only; however, two
angle crashes on SC 18 between Hampshire Drive and the $-82 overpass were classified as
incapacitating crashes (INJ3). This photo shows the approach to SC 18 from Hampshire Drive.
As can be seen, this intersection is a nonstandard four-leg intersection with driveways that form
two additional entry points to the intersection. The redesign of the SC I8 corridor including this
intersection along with the intersections at Fatz Drive and Matthew Road would improve
operations in this area.

4.8 Exit 96 and Gaffney Ferry Road On-Ramp

I-85 Exit 96 provides access to SC [8 — Shelby. Also included in this section is the 1-85
northbound on-ramp at Gaffney Ferry Road. At Exit 96, the northbound and southbound on- and
off-ramps connect directly to SC 18. The crash data for this section are shown Figure 12. This
section of 1-85 is approximately 2.25 miles long, there are vertical curves at MM 95.9 and 96.3
{northbound and southbound) and a vertical curve at 96.0 (southbound). The latter vertical curve
does not meet the minimum criteria for a design speed of 65 mph.

Table 11 below shows a summary of the crash data at this location on I-85 or its ramps.

As seen in Figure 12, immediately before the northbound exit ramp between MM 95.786 and
65.862, there is a cluster of accidents. Immediately after the northbound on-ramp, between

MM 96.402 and 96.673, there were 14 accidents, nine of which were a vehicle striking the
guardrail or median. WNear the Gaffney Ferry Road on-ramp, between MM 96,994 and 97.17
there were 13 accidents, six of which were a vehicle striking the median barrier. There is not a
full width merge area at the Gaffney Ferry Road on-ramp so vehicles must immediately begin
their merging maneuver when they reach [-85. For the total segment analyzed, 24 of the 61
accidents were vehicles striking the median barrier.

On southbound -85 between MM 96.836 and 97.018, there were 11 accidents, seven of which
were vehicles striking the median barrier. In this area, there is an embankment limiting clear
zone area.

There was one head-on collision on [-85 northbound (MM 97.196) near the Gaffney Ferry Road
on-ramp. The crash occurred on wet pavement; no other mitigating factors were available.

The vertical curve at Sta 1709+25 — Sta 1711+95 (MM 96.11 — MM 96.17) does not meet the
minimum standards for a 65 mph design speed. Based on a review of the available data, there
were no accidents in this section of the roadway,
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I-85 Widening Project MM 80 - MM 96 - Accident Analysis Report

Table 11:
Exit 96 Crash Data Summary
I-85 North
Injury Status
Collision Type hg::;:il;ie:n(;r l;)r:lf;:z Injury Fatality
Only (INJ1 - INJ3) (INJ4)
Non-Coliision 3 2 1 0
Non-Fixed Object 3 3 0 0
Fixed Object 35 29 6 0
Rear End 7 6 | 0
Head-On | 0 0 |
Angle 4 2 2 0
Sideswipe, Same Direction 6 4 2 0
Sideswipe, Opposite Direction 1 1 0 0
Unknown 1 1 0 0
Total 61 48 12 1
1-85 South
Injury Status
Collision Type IZ‘::;;:::“ZT I;;:Iﬁi:z Injury Fatality
Only (INJ1 -INJ3) (INJ4)
Non-Collision 3 2 ] 0
Non-Fixed Object 4 4 0 0
Fixed Object 23 20 3 0
Rear End 10 3 2 0
Angle 5 3 2 0
Sideswipe, Same Direction 6 6 0 0
Total 51 43 8 0

5.0 Hot Spots and Trends

Trends and hot spots were found as a resuit of analysis crash [ocation data along the proposed

widening corridor.

A majority of the accidents were classified as property damage only; however, [4% were
classified as possible injuries, 3% as non-incapacitating injuries, less than % as incapacitating
injuries and less than 1% were classified as fatal. Fatality crashes were a mixture of fixed object,

angle and head-on crashes as well as crashes involving pedestrians.
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1-85 Widening Project MM 80 — MM 96 — Accident Analysis Report

The most severe injuries (INJ3 and INJ4) and manner of collision are summarized below:

- Fatalities (INJ4)

s}

O 0 C0 0 ©

Q
e

1-85 North at MM 82.322 — Fixed Object - Guardrail

1-85 South at MM 83.857 — Head-on

I-85 South at MM 85.489 — Fixed Object - Fence

1-85 North at MM 90.555 — Object Not Fixed — Pedestrian

-85 North at MM 92.179 — Angle

-85 South at MM 92.94 — Head-on (occurred between December 2014 and
February 2015)

[-85 North at MM 97.196 — Head-on

S-42-661 (Hampshire Drive) at MM 1.440 — Object Not Fixed — Pedestrian

- Incapacitating Injury (INJ3)

o

o0 0 00 00 o0

[-85 South at MM 80.058 — Angle

1-85 North at MM 82.935 — Angle

[-85 North at MM 82.83 — Not Collision with Motor Vehicle — Unknown Type
1-85 South at MM 87.112 — Fixed Object — Median Barrier

-85 South at MM 91.078 — Angle

[-85 South at MM 92.139 - Angle

[-85 North at MM 95.273 - Fixed Object - Guardrail Face

SC 18 at Fatz /S-82 Overpass - Angle

SC 18 at Fatz /S-82 Overpass - Angle

The most common accident type was “not a collision with a motor vehicle in transport (collision
with fixed object),” comprising 358 of the 902 total crashes (40%). These included crashes with
fixed objects such as the guardrail, median, or fence. Rear-end collisions (27%) and sideswipes,
same direction, (14%) were the next two most common crash types.

Fewer than 5% of the crashes were due to snow, slush or ice.

Study area hot spots are listed below:

- Various areas along the corridor with limited clear zone due to bridges, fencing,
embankments, etc.

- 1-85 North and South at Vertical Curve Locations between MM 80 and MM 81

- 1-85 South at MM 82.542

- [-85 North at Exit 82 off-ramp

- I-85 South at Exit 83 on-ramp

- I-85 South at MM 83.675

- [-85 North Exit 90 on-ramp
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1-85 Widening Praject MM 80 — MM 96 — Accident Analysis Report

- Surrounding roadways at Exit 95, east of interstate (Hampshire Drive and SC 18 from
Matthew Drive to the S-82 Overpass) — approximately half of crashes on the non-
interstate roadways occur in this area.

- 1-85 North at Exit 96 off-ramp

- [-85 North at Exit 96 on-ramp

- 1-85 North at Gaffney Ferry Road on-ramp

In summary, improvements to the geometric conditions of these rural interchanges including
improved tie-ins to the non-interstate roadway system would improve traffic operations. Many
on-ramps such as Exit 83 and Gaffney Ferry Road have limited merging areas, and off-ramp
traffic often encounters nonstandard intersections that likely cause driver confusion.

On the interstate, there are some vertical curve locations that show an increase in accidents where
the vertical curve may have been a contributing factor; however, many do not appear to have a
significant effect on crash location.

Many of the fixed object crashes on [-85 occur where there is a limited recovery zone due to
fencing, guardrails, etc. Maximizing the recovery distance along the corridor during the widening
project, where practical, may help reduce the number of fixed object crashes.

On many non-interstate roadways at locations such as Bud Arthur Bridge Road at SC 110 the
sight distance could be improved through activities such as trimming trees or other measures.

Lastly, reviewing the available information regarding the fatality locations, there appears to be no
trend as causes are varied. Two accidents involved pedestrians. An increase in lighting at
locations where pedestrians may be expected could be considered during the design.
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