HCS 2010:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone:
E-mail:

(803)254-5800

Analyst: JP
Agency/Co.:

Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:
Analysis Year:
Description:

AM

2015

1-385 NB
Butler Rd off-ramp
Greenville,

1-85/71-385 Alternate 4A

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway

Side of freeway

Number of lanes in ramp
Free-Flow speed on ramp
Volume on ramp

Length of First accel/decel
Length of second accel/decel

Does adjacent ramp exist?
Volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

lane
lane

Fax:

Diverge Analysis

Florence & Hutcheson
9/23/2011

Freeway Data

Off Ramp Data

Adjacent Ramp Data

Conversion to pc/h Under Base Conditions

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

Diverge

3

60.0 mph

3839 vph

Right

1

45.0 mph

322 vph

1500 ft
ft

(if one exists)

Yes

925 vph
Downstream

On

2960 Tt

Freeway Ramp

3839 322

0.90 0.90

1066 89

18 18

0 0

Level Level
0.00 % 0.00 %
0.00 mi 0.00 mi
1.5 1.5

1.2 1.2

Adjacent
Ramp
925
0.90
257
18

0
Level
0.00
0.00
1.5
1.2

%



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?
vV =V 4649 6900 No
Fi F
VvV =V -V 4259 6900 No
FO F R
\% 390 2100 No
R
vV or v 1594 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 3055 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 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/lIn

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 =540 mph
R

Space mean speed in outer lanes, S =63.5 mph
0

Space mean speed for all vehicles, S =56.9 mph




Florence &

HCS 2010:

Hutcheson

501 Huger Street
Columbia, SC 29201

Phone: (803)254-5800 Fax:
E-mail:

Merge Analysis
Analyst: JP
Agency/Co. : Florence & Hutcheson
Date performed: 9/23/2011
Analysis time period: AM
Freeway/Dir of Travel: 1-385 NB

Junction:

Jurisdiction:
Analysis Year:
Description:

Butler Rd on-ramp
Greenville, SC
2015

1-85/1-385 Alternate 4A

Freeway Data

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

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

Does adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp

Type of adj

Distance to adjacent Ramp

(if one exists)

Yes
322 vph
Upstream
acent Ramp Off
2960 ft

Junction Components Freeway
Volume, V (vph) 3517
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 977
Trucks and buses 18
Recreational vehicles 0
Terrain type: Level
Grade
Length
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2

Conversion to pc/h Under Base Conditions

%

Ramp

925
0.90
257
18
0
Level
%

N
N Ol

Adjacent
Ramp

322

0.90

89

18

0

Level

S
N O

%



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?
\% 5379 6900 No
FO
vV or v 1668 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /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?
\% 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:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone:
E-mail:

(803)254-5800

Analyst: JP
Agency/Co.:

Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:
Analysis Year:
Description:

AM

2015

1-385 SB
Butler Rd off-ramp
Greenville,

1-85/71-385 Alternate 4A

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway

Side of freeway

Number of lanes in ramp
Free-Flow speed on ramp
Volume on ramp

Length of First accel/decel
Length of second accel/decel

Does adjacent ramp exist?
Volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

lane
lane

Fax:

Diverge Analysis

Florence & Hutcheson
9/23/2011

Freeway Data

Off Ramp Data

Adjacent Ramp Data

Conversion to pc/h Under Base Conditions

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

Diverge

3

60.0 mph

2616 vph

Right

1

45.0 mph

802 vph

1000 ft
ft

(if one exists)

Yes

244 vph
Downstream

On

2570 Tt

Freeway Ramp

2616 802

0.90 0.90

727 223

18 18

0 0

Level Level
0.00 % 0.00 %
0.00 mi 0.00 mi
1.5 1.5

1.2 1.2

Adjacent
Ramp
244
0.90
68

18

0
Level
0.00
0.00
1.5
1.2

%



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 -vVv)P = 2369 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 3168 6900 No
Fi F
VvV =V -V 2197 6900 No
FO F R
\% 971 2100 No
R
vV or v 799 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 2369 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 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/lIn

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 =531 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:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone:
E-mail:

(803)254-5800

Analyst: JP
Agency/Co.:

Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:
Analysis Year:
Description:

AM

2015

1-385 SB
Butler Rd on-ramp
Greenville,

1-85/71-385 Alternate 4A

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway

Side of freeway

Number of lanes in ramp
Free-flow speed on ramp
Volume on ramp

Length of First accel/decel
Length of second accel/decel

Does adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

lane
lane

Merge Analysis

Florence & Hutcheson
9/23/2011

Freeway Data

On Ramp Data

Adjacent Ramp Data

Conversion to pc/h Under Base Conditions

Fax:

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

Merge

3

60.0 mph

1814 vph

Right

1

45.0 mph

244 vph

1500 ft
ft

(if one exists)

Yes

802 vph
Upstream

Off

2570 Tt

Freeway Ramp

1814 244

0.90 0.90

504 68

18 18

0 0

Level Level
% %
mi mi

1.5 1.5

1.2 1.2

Adjacent
Ramp

802

0.90

223

18

0

Level

S
N O

%



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?
\% 2493 6900 No
FO
vV or v 836 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /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?
\% 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:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone:
E-mail:

(803)254-5800

Analyst: JP
Agency/Co.:

Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:
Analysis Year:
Description:

PM

2015

1-385 NB
Butler Rd off-ramp
Greenville,

1-85/71-385 Alternate 4A

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway

Side of freeway

Number of lanes in ramp
Free-Flow speed on ramp
Volume on ramp

Length of First accel/decel
Length of second accel/decel

Does adjacent ramp exist?
Volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

lane
lane

Fax:

Diverge Analysis

Florence & Hutcheson
9/23/2011

Freeway Data

Off Ramp Data

Adjacent Ramp Data

Conversion to pc/h Under Base Conditions

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

Diverge

3

60.0 mph

4295 vph

Right

1

45.0 mph

262 vph

1500 ft
ft

(if one exists)

Yes

1024 vph
Downstream

On

2960 Tt

Freeway Ramp

4295 262

0.90 0.90

1193 73

18 18

0 0

Level Level
0.00 % 0.00 %
0.00 mi 0.00 mi
1.5 1.5

1.2 1.2

Adjacent
Ramp
1024
0.90
284
18

0
Level
0.00
0.00
1.5
1.2

vph

%
%

%



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?
vV =V 5202 6900 No
Fi F
VvV =V -V 4885 6900 No
FO F R
\% 317 2100 No
R
vV or v 1879 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 3323 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 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/lIn

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 =541 mph
R

Space mean speed in outer lanes, S =624 mph
0

Space mean speed for all vehicles, S =56.8 mph




Florence &

HCS 2010:

Hutcheson

501 Huger Street
Columbia, SC 29201

Phone: (803)254-5800 Fax:
E-mail:

Merge Analysis
Analyst: JP
Agency/Co. : Florence & Hutcheson
Date performed: 9/23/2011
Analysis time period: PM
Freeway/Dir of Travel: 1-385 NB

Junction:

Jurisdiction:
Analysis Year:
Description:

Butler Rd on-ramp
Greenville, SC
2015

1-85/1-385 Alternate 4A

Freeway Data

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

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

Does adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp

Type of adj

Distance to adjacent Ramp

(if one exists)

Yes
262 vph
Upstream
acent Ramp Off
2960 ft

Junction Components Freeway
Volume, V (vph) 4033
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 1120
Trucks and buses 18
Recreational vehicles 0
Terrain type: Level
Grade
Length
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2

Conversion to pc/h Under Base Conditions

%

Ramp

1024
0.90
284
18
0
Level
%

N
N Ol

Adjacent
Ramp

262

0.90

73

18

0

Level

S
N O

%



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?
\% 6124 6900 No
FO
vV or v 1913 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /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?
\% 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

Space mean speed in ramp influence area, SS = 51.3 mph
Space mean speed in outer lanes, SR = 54.9 mph
Space mean speed for all vehicles, SO = 52.4 mph




HCS 2010:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone:
E-mail:

(803)254-5800

Analyst: JP
Agency/Co.:

Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:
Analysis Year:
Description:

PM

2015

1-385 SB
Butler Rd off-ramp
Greenville,

1-85/71-385 Alternate 4A

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway

Side of freeway

Number of lanes in ramp
Free-Flow speed on ramp
Volume on ramp

Length of First accel/decel
Length of second accel/decel

Does adjacent ramp exist?
Volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

lane
lane

Fax:

Diverge Analysis

Florence & Hutcheson
9/23/2011

Freeway Data

Off Ramp Data

Adjacent Ramp Data

Conversion to pc/h Under Base Conditions

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

Diverge

3

60.0 mph

5134 vph

Right

1

45.0 mph

831 vph

1000 ft
ft

(if one exists)

Yes

463 vph
Downstream

On

2570 Tt

Freeway Ramp

5134 831

0.90 0.90

1426 231

18 18

0 0

Level Level
0.00 % 0.00 %
0.00 mi 0.00 mi
1.5 1.5

1.2 1.2

Adjacent
Ramp
463
0.90
129
18

0
Level
0.00
0.00
1.5
1.2

%



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 -vVv)P = 3916 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 6218 6900 No
Fi F
VvV =V -V 5212 6900 No
FO F R
\% 1006 2100 No
R
vV or v 2302 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 3916 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 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/lIn

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




Florence &

HCS 2010:

Hutcheson

501 Huger Street
Columbia, SC 29201

Phone: (803)254-5800 Fax:
E-mail:

Merge Analysis
Analyst: JP
Agency/Co. : Florence & Hutcheson
Date performed: 9/23/2011
Analysis time period: PM
Freeway/Dir of Travel: 1-385 SB

Junction:

Jurisdiction:
Analysis Year:
Description:

Butler Rd on-ramp
Greenville, SC
2015

1-85/1-385 Alternate 4A

Freeway Data

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

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

Does adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp

Type of adj

Distance to adjacent Ramp

(if one exists)

Yes
831 vph
Upstream
acent Ramp Off
2570 ft

Junction Components Freeway
Volume, V (vph) 4303
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 1195
Trucks and buses 18
Recreational vehicles 0
Terrain type: Level
Grade
Length
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2

Conversion to pc/h Under Base Conditions

%

Ramp

463
0.90
129
18
0
Level
%

N
N Ol

Adjacent
Ramp

831

0.90

231

18

0

Level

S
N O

%



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?
\% 5772 6900 No
FO
vV or v 1983 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /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?
\% 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 =547 mph
0]

Space mean speed for all vehicles, S =53.9 mph




2015_AIt4A_NRAMPL1_AM_1-385NB C-D from 1-385NB (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: 1-385 NB
From/To: 1-385NB - 1-385NB CD Post-Div
Jurisdiction: Greenville, SC
Analysis Year: 2015
Description: [1-85/1-385 Alternate 4A
Flow Inputs and Adjustments
Volume, V 1843 veh/h
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 512 \Y;
Trucks and buses 18 %
Recreational vehicles 0 %
Terrain type: Level
Grade - %
Segment length - mi
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2
Heavy vehicle adjustment, THV 0.917
Driver population factor, fp 1.00
Flow rate, vp 744 pc/h/1In
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/Zh
Lateral clearance adjustment, fLC - mi/Zh
TRD adjustment - mi/Zh
Free-flow speed, FFS 55.0 mi/Zh
LOS and Performance Measures
Flow rate, vp 744 pc/h/1In
Free-flow speed, FFS 55.0 mi/Zh
Average passenger-car speed, S 55.0 mi/Zh
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

Page 1

is less than 55 mph.



2015_AIt4A_NRAMP1_AM_1-385NB C-D from 1-385NB (Pre-Diverge).txt

HCS 2010: Basic Freeway Segments Release 6.1

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone: (803)254-5800
E-mail:

Fax: (803)929-0334

Operational Analysis

Analyst:

Agency or Company:
Date Performed:
Analysis Time Period:
Freeway/Direction:

JP

Florence & Hutcheson
9/23/2011

AM

1-385 NB

From/To: 1-385NB - 1-385NB CD (Pre-Div)
Jurisdiction: Greenville, SC
Analysis Year: 2015
Description: [1-85/1-385 Alternate 4A
Flow Inputs and Adjustments
Volume, V 4442 veh/h
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 1234 \Y;
Trucks and buses 18 %
Recreational vehicles 0 %
Terrain type: Level
Grade - %
Segment length - mi
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2
Heavy vehicle adjustment, THV 0.917
Driver population factor, fp 1.00
Flow rate, vp 1076 pc/h/1In
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/Zh
Lateral clearance adjustment, fLC - mi/Zh
TRD adjustment - mi/Zh
Free-flow speed, FFS 55.0 mi/h
LOS and Performance Measures
Flow rate, vp 1076 pc/h/1In
Free-flow speed, FFS 55.0 mi/Zh
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

Page 1

is less than 55 mph.



2015_AIt4A_NRAMPL1_AM_1-385NB C-D from 1-385NB (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: 1-385 NB
From/To: 1-385NB - 1-385NB CD (Ramp)
Jurisdiction: Greenville, SC
Analysis Year: 2015
Description: 1-85/1-385 Alternate 4A
Flow Inputs and Adjustments
Volume, V 2599 veh/h
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 722 \Y;
Trucks and buses 18 %
Recreational vehicles 0 %
Terrain type: Level
Grade - %
Segment length - mi
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2
Heavy vehicle adjustment, THV 0.917
Driver population factor, fp 1.00
Flow rate, vp 1049 pc/h/1In
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/Zh
Lateral clearance adjustment, fLC - mi/Zh
TRD adjustment - mi/Zh
Free-flow speed, FFS 55.0 mi/Zh
LOS and Performance Measures
Flow rate, vp 1049 pc/h/1In
Free-flow speed, FFS 55.0 mi/Zh
Average passenger-car speed, S 55.0 mi/Zh
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

Page 1

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: 9/23/2011

Analysis time period: AM

Freeway/Dir of Travel: 1-385 NB

Junction: Woodruff - 1-385 NB
Jurisdiction: Greenville, SC
Analysis Year: 2015

Description: 1-85/1-385 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 Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 1843 983

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 512 273

Trucks and buses 18 18

Recreational vehicles 0 0

Terrain type: Level Level
Grade % %
Length mi mi

Trucks and buses PCE, ET
Recreational vehicle PCE, ER

P
N Ol
N
N Ol

Adjacent
Ramp

%



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?
\% 3423 6750 No
FO
vV or v 906 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /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?
\% 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 =051.6 mph




HCS 2010:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone:
E-mail:

(803)254-5800

Analyst: JP
Agency/Co.:

Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:
Analysis Year:
Description:

AM

2015

1-385 SB
1-385 SB
Greenville,

1-85/71-385 Alternate 4A

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway

Side of freeway

Number of lanes in ramp
Free-Flow speed on ramp
Volume on ramp

Length of First accel/decel
Length of second accel/decel

Does adjacent ramp exist?
Volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

lane
lane

Fax:

Diverge Analysis

Florence & Hutcheson
9/23/2011

to Woodruff

Freeway Data

Off Ramp Data

Adjacent Ramp Data

Conversion to pc/h Under Base Conditions

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

Diverge

3

55.0 mph

1916 vph

Right

1

45.0 mph

523 vph

0 ft
ft

(if one exists)

Yes

1612 vph
Upstream

Off

1250 Tt

Freeway Ramp

1916 523

0.90 0.90

532 145

18 18

0 0

Level Level
0.00 % 0.00 %
0.00 mi 0.00 mi
1.5 1.5

1.2 1.2

Adjacent
Ramp
1612
0.90
448
18

0
Level
0.00
0.00
1.5
1.2

vph

%
%

%



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 -vVv)P = 1768 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 2320 6750 No
Fi F
VvV =V -V 1687 6750 No
FO F R
\% 633 2100 No
R
vV or v 552 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 1768 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 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/lIn

R 12 D
Level of service for ramp-freeway junction areas of influence B

Speed Estimation

Intermediate speed variable, D = 0.355

Space mean speed in ramp influence area, SS = 50.4 mph
Space mean speed in outer lanes, SR = 60.3 mph
Space mean speed for all vehicles, SO = 52.4 mph




2015_AIt4A_SRAMP4_AM_1-385SB C-D to 1-385SB (Post-Merge).txt

HCS 2010: Basic Freeway Segments Release 6.1

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone: (803)254-5800
E-mail:

Fax: (803)929-0334

Operational Analysis

Analyst:

Agency or Company:
Date Performed:
Analysis Time Period:
Freeway/Direction:

JP

Florence & Hutcheson
9/23/2011

AM

1-385 SB

From/To: 1-385SB C-D - 1-385SB PostMrge
Jurisdiction: Greenville, SC
Analysis Year: 2015
Description: [1-85/1-385 Alternate 4A
Flow Inputs and Adjustments
Volume, V 2616 veh/h
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 727 \Y;
Trucks and buses 18 %
Recreational vehicles 0 %
Terrain type: Level
Grade - %
Segment length - mi
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2
Heavy vehicle adjustment, THV 0.917
Driver population factor, fp 1.00
Flow rate, vp 634 pc/h/1In
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/Zh
Lateral clearance adjustment, fLC - mi/h
TRD adjustment - mi/Zh
Free-flow speed, FFS 55.0 mi/Zh
LOS and Performance Measures
Flow rate, vp 634 pc/h/1In
Free-flow speed, FFS 55.0 mi/Zh
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

Page 1

is less than 55 mph.



2015_AIt4A_SRAMP4_AM_1-385SB C-D to 1-385SB (Pre-Merge).txt

HCS 2010: Basic Freeway Segments Release 6.1

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

(803)929-0334

Phone: (803)254-5800 Fax:
E-mail:

Operational Analysis
Analyst: JP
Agency or Company: Florence & Hutcheson
Date Performed: 9/23/2011
Analysis Time Period: AM
Freeway/Direction: 1-385 SB

From/To: 1-385SB C-D - 1-385SB PreMerge
Jurisdiction: Greenville, SC
Analysis Year: 2015
Description: [1-85/1-385 Alternate 4A
Flow Inputs and Adjustments
Volume, V 1393 veh/h
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 387 \Y;
Trucks and buses 18 %
Recreational vehicles 0 %
Terrain type: Level
Grade - %
Segment length - mi
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2
Heavy vehicle adjustment, THV 0.917
Driver population factor, fp 1.00
Flow rate, vp 562 pc/h/1In
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/Zh
Lateral clearance adjustment, fLC - mi/Zh
TRD adjustment - mi/Zh
Free-flow speed, FFS 55.0 mi/h
LOS and Performance Measures
Flow rate, vp 562 pc/h/1In
Free-flow speed, FFS 55.0 mi/Zh
Average passenger-car speed, S 55.0 mi/Zh
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

Page 1

is less than 55 mph.



2015_AIt4A_SRAMP4_AM_1-385SB C-D to 1-385SB (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: 1-385 SB
From/To: 1-385SB C-D - 1-385SB (Ramp)
Jurisdiction: Greenville, SC
Analysis Year: 2015
Description: [1-85/1-385 Alternate 4A
Flow Inputs and Adjustments
Volume, V 1223 veh/h
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 340 \Y;
Trucks and buses 18 %
Recreational vehicles 0 %
Terrain type: Level
Grade - %
Segment length - mi
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2
Heavy vehicle adjustment, THV 0.917
Driver population factor, fp 1.00
Flow rate, vp 494 pc/h/1In
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/Zh
Lateral clearance adjustment, fLC - mi/Zh
TRD adjustment - mi/Zh
Free-flow speed, FFS 55.0 mi/Zh
LOS and Performance Measures
Flow rate, vp 494 pc/h/1In
Free-flow speed, FFS 55.0 mi/Zh
Average passenger-car speed, S 55.0 mi/Zh
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

Page 1

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

E-mail:

Analyst: JP

Agency/Co.:

Date performed: 9/23/2011
Analysis time period: AM

Freeway/Dir of Travel: 1-385 SB
Junction: 1-385 SB C-D -
Jurisdiction: Greenville,
Analysis Year: 2015

Description: 1-85/1-385 Alternate 4A

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway

Side of freeway

Number of lanes in ramp
Free-flow speed on ramp
Volume on ramp

Length of First accel/decel
Length of second accel/decel

Does adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

lane
lane

Merge Analysis

Florence & Hutcheson

Fax:

(803)929-0334

1-385SB

Freeway Data

On Ramp Data

Adjacent Ramp Data

Merge

3

55.0 mph
1393 vph
Right

2

45.0 mph
1223 vph
1150 ft
1500 ft

(if one exists)

No

Freeway

1393
0.90

38
18
0

Level

P
N Ol

7

%

Conversion to pc/h Under Base Conditions

Ramp

1223
0.90
340
18

0
Level

N
N Ol

vph

ft

%

Adjacent
Ramp

%



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 O
FM
v =v (P ) = 0936 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 3168 6750 No
FO
vV or v 751 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /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?
\% 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 =547 mph
R

Space mean speed in outer lanes, S =54.2 mph
0]

Space mean speed for all vehicles, S =054.6 mph




2015_AIt4A_NRAMPL1_PM_1-385NB C-D from 1-385NB (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: 1-385 NB
From/To: 1-385NB - 1-385NB CD Post-Div
Jurisdiction: Greenville, SC
Analysis Year: 2015
Description: [1-85/1-385 Alternate 4A
Flow Inputs and Adjustments
Volume, V 2452 veh/h
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 681 \Y;
Trucks and buses 18 %
Recreational vehicles 0 %
Terrain type: Level
Grade - %
Segment length - mi
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2
Heavy vehicle adjustment, THV 0.917
Driver population factor, fp 1.00
Flow rate, vp 990 pc/h/1In
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/Zh
Lateral clearance adjustment, fLC - mi/Zh
TRD adjustment - mi/Zh
Free-flow speed, FFS 55.0 mi/Zh
LOS and Performance Measures
Flow rate, vp 990 pc/h/1In
Free-flow speed, FFS 55.0 mi/Zh
Average passenger-car speed, S 55.0 mi/Zh
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

Page 1

is less than 55 mph.



2015_AIt4A_NRAMP1_PM_1-385NB C-D from 1-385NB (Pre-Diverge).txt

HCS 2010: Basic Freeway Segments Release 6.1

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone: (803)254-5800
E-mail:

Fax: (803)929-0334

Operational Analysis

Analyst:

Agency or Company:
Date Performed:
Analysis Time Period:
Freeway/Direction:

JP

Florence & Hutcheson
9/23/2011

PM

1-385 NB

From/To: 1-385NB - 1-385NB CD (Pre-Div)
Jurisdiction: Greenville, SC
Analysis Year: 2015
Description: [1-85/1-385 Alternate 4A
Flow Inputs and Adjustments
Volume, V 5057 veh/h
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 1405 \Y;
Trucks and buses 18 %
Recreational vehicles 0 %
Terrain type: Level
Grade - %
Segment length - mi
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2
Heavy vehicle adjustment, THV 0.917
Driver population factor, fp 1.00
Flow rate, vp 1225 pc/h/1In
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/Zh
Lateral clearance adjustment, fLC - mi/Zh
TRD adjustment - mi/Zh
Free-flow speed, FFS 55.0 mi/h
LOS and Performance Measures
Flow rate, vp 1225 pc/h/1In
Free-flow speed, FFS 55.0 mi/Zh
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

Page 1

is less than 55 mph.



2015_AIt4A_NRAMPL1_PM_1-385NB C-D from 1-385NB (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: 1-385 NB
From/To: 1-385NB - 1-385NB CD (Ramp)
Jurisdiction: Greenville, SC
Analysis Year: 2015
Description: 1-85/1-385 Alternate 4A
Flow Inputs and Adjustments
Volume, V 2605 veh/h
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 724 \Y;
Trucks and buses 18 %
Recreational vehicles 0 %
Terrain type: Level
Grade - %
Segment length - mi
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2
Heavy vehicle adjustment, THV 0.917
Driver population factor, fp 1.00
Flow rate, vp 1052 pc/h/1In
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/Zh
Lateral clearance adjustment, fLC - mi/Zh
TRD adjustment - mi/Zh
Free-flow speed, FFS 55.0 mi/Zh
LOS and Performance Measures
Flow rate, vp 1052 pc/h/1In
Free-flow speed, FFS 55.0 mi/Zh
Average passenger-car speed, S 55.0 mi/Zh
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

Page 1

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: 9/23/2011

Analysis time period: PM

Freeway/Dir of Travel: 1-385 NB

Junction: Woodruff - 1-385 NB
Jurisdiction: Greenville, SC
Analysis Year: 2015

Description: 1-85/1-385 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 Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 2452 903

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 681 251

Trucks and buses 18 18

Recreational vehicles 0 0

Terrain type: Level Level
Grade % %
Length mi mi

Trucks and buses PCE, ET
Recreational vehicle PCE, ER

P
N Ol
N
N Ol

Adjacent
Ramp

%



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?
\% 4064 6750 No
FO
vV or v 1205 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /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?
\% 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:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone:
E-mail:

(803)254-5800

Analyst: JP
Agency/Co.:

Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:
Analysis Year:
Description:

PM

2015

1-385 SB
1-385 SB
Greenville,

1-85/71-385 Alternate 4A

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway

Side of freeway

Number of lanes in ramp
Free-Flow speed on ramp
Volume on ramp

Length of First accel/decel
Length of second accel/decel

Does adjacent ramp exist?
Volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

lane
lane

Fax:

Diverge Analysis

Florence & Hutcheson
9/23/2011

to Woodruff

Freeway Data

Off Ramp Data

Adjacent Ramp Data

Conversion to pc/h Under Base Conditions

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

Diverge

3

55.0 mph

3976 vph

Right

1

45.0 mph

866 vph

0 ft
ft

(if one exists)

Yes

2506 vph
Upstream

Off

1250 Tt

Freeway Ramp

3976 866

0.90 0.90

1104 241

18 18

0 0

Level Level
0.00 % 0.00 %
0.00 mi 0.00 mi
1.5 1.5

1.2 1.2

Adjacent
Ramp
2506
0.90
696
18

0
Level
0.00
0.00
1.5
1.2

vph

%
%

%



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 -vVv)P = 3276 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 4815 6750 No
Fi F
VvV =V -V 3766 6750 No
FO F R
\% 1049 2100 No
R
vV or v 1539 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 3276 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 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/lIn

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_AIt4A_SRAMP4_PM_1-385SB C-D to 1-385SB (Post-Merge).txt

HCS 2010: Basic Freeway Segments Release 6.1

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone: (803)254-5800
E-mail:

Fax: (803)929-0334

Operational Analysis

Analyst:

Agency or Company:
Date Performed:
Analysis Time Period:
Freeway/Direction:

JP

Florence & Hutcheson
9/23/2011

PM

1-385 SB

From/To: 1-385SB C-D - 1-385SB PostMrge
Jurisdiction: Greenville, SC
Analysis Year: 2015
Description: [1-85/1-385 Alternate 4A
Flow Inputs and Adjustments
Volume, V 5134 veh/h
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 1426 \Y;
Trucks and buses 18 %
Recreational vehicles 0 %
Terrain type: Level
Grade - %
Segment length - mi
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2
Heavy vehicle adjustment, THV 0.917
Driver population factor, fp 1.00
Flow rate, vp 1244 pc/h/1In
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/Zh
Lateral clearance adjustment, fLC - mi/h
TRD adjustment - mi/Zh
Free-flow speed, FFS 55.0 mi/Zh
LOS and Performance Measures
Flow rate, vp 1244 pc/h/1In
Free-flow speed, FFS 55.0 mi/Zh
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

Page 1

is less than 55 mph.



2015_AIt4A_SRAMP4_PM_1-385SB C-D to 1-385SB (Pre-Merge).txt

HCS 2010: Basic Freeway Segments Release 6.1

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

(803)929-0334

Phone: (803)254-5800 Fax:
E-mail:

Operational Analysis
Analyst: JP
Agency or Company: Florence & Hutcheson
Date Performed: 9/23/2011
Analysis Time Period: PM
Freeway/Direction: 1-385 SB

From/To: 1-385SB C-D - 1-385SB PreMerge
Jurisdiction: Greenville, SC
Analysis Year: 2015
Description: [1-85/1-385 Alternate 4A
Flow Inputs and Adjustments
Volume, V 3110 veh/h
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 864 \Y;
Trucks and buses 18 %
Recreational vehicles 0 %
Terrain type: Level
Grade - %
Segment length - mi
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2
Heavy vehicle adjustment, THV 0.917
Driver population factor, fp 1.00
Flow rate, vp 1256 pc/h/1In
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/Zh
Lateral clearance adjustment, fLC - mi/Zh
TRD adjustment - mi/Zh
Free-flow speed, FFS 55.0 mi/h
LOS and Performance Measures
Flow rate, vp 1256 pc/h/1In
Free-flow speed, FFS 55.0 mi/Zh
Average passenger-car speed, S 55.0 mi/Zh
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

Page 1

is less than 55 mph.



2015_AIt4A_SRAMP4_PM_1-385SB C-D to 1-385SB (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: 1-385 SB
From/To: 1-385SB C-D - 1-385SB (Ramp)
Jurisdiction: Greenville, SC
Analysis Year: 2015
Description: [1-85/1-385 Alternate 4A
Flow Inputs and Adjustments
Volume, V 2024 veh/h
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 562 \Y;
Trucks and buses 18 %
Recreational vehicles 0 %
Terrain type: Level
Grade - %
Segment length - mi
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2
Heavy vehicle adjustment, THV 0.917
Driver population factor, fp 1.00
Flow rate, vp 817 pc/h/1In
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/Zh
Lateral clearance adjustment, fLC - mi/Zh
TRD adjustment - mi/Zh
Free-flow speed, FFS 55.0 mi/Zh
LOS and Performance Measures
Flow rate, vp 817 pc/h/1In
Free-flow speed, FFS 55.0 mi/Zh
Average passenger-car speed, S 55.0 mi/Zh
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

Page 1

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

E-mail:

Analyst: JP

Agency/Co.:

Date performed: 9/23/2011
Analysis time period: PM

Freeway/Dir of Travel: 1-385 SB
Junction: 1-385 SB C-D -
Jurisdiction: Greenville,
Analysis Year: 2015

Description: 1-85/1-385 Alternate 4A

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway

Side of freeway

Number of lanes in ramp
Free-flow speed on ramp
Volume on ramp

Length of First accel/decel
Length of second accel/decel

Does adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

lane
lane

Merge Analysis

Florence & Hutcheson

Fax:

(803)929-0334

1-385SB

Freeway Data

On Ramp Data

Adjacent Ramp Data

Merge

3

55.0 mph
3110 vph
Right

2

45.0 mph
2024 vph
1150 ft
1500 ft

(if one exists)

No

Freeway

3110
0.90

86
18
0

Level

P
N Ol

4

%

Conversion to pc/h Under Base Conditions

Ramp

2024
0.90
562
18

0
Level

N
N Ol

vph

ft

%

Adjacent
Ramp

%



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 O
FM
v =v (P ) = 2091 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 6218 6750 No
FO
vV or v 1676 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /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?
\% 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

Space mean speed in ramp influence area, SS = 50.2 mph
Space mean speed in outer lanes, SR = 51.0 mph
Space mean speed for all vehicles, SO = 50.4 mph




HCS 2010:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone:
E-mail:

(803)254-5800

Fax:

Merge Analysis

Analyst:
Agency/Co.:
Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:
Analysis Year:
Description:

JP
Florence & Hutcheson
9/23/2011

AM

1-385 NB

1-85SB to 1-385NB
Greenville, SC
2015

1-85/71-385 Alternate 4A

Freeway Data

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

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?
Volume on adjacent Ramp
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

Conversion to pc/h Under Base Conditions

Yes

733 vph
Downstream

On

2000 Tt

Freeway Ramp

2826 1205

0.90 0.90

785 335

18 18

0 0

Level Level
% %
mi mi

1.5 1.5

1.2 1.2

Adjacent
Ramp

733

0.90

204

18

0

Level

S
N O

%



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 O
FM
v =v (P ) = 1900 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 4882 6750 No
FO
vV or v 1523 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /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?
\% 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




Florence &

HCS 2010:

Hutcheson

501 Huger Street
Columbia, SC 29201

Phone: (803)254-5800 Fax:
E-mail:

Merge Analysis
Analyst: JP
Agency/Co. : Florence & Hutcheson
Date performed: 9/23/2011
Analysis time period: AM
Freeway/Dir of Travel: 1-385 NB
Junction: 1-85NB to 1-385NB
Jurisdiction: Greenville, SC
Analysis Year: 2015

Description:

1-85/71-385 Alternate 4A

Freeway Data

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

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

Does adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Junction Components

Volume, V (vph)
Peak-hour factor,
Peak 15-min volume, v15
Trucks and buses
Recreational
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

Freeway

4031
0.90
1120
18

0
Level

PHF

vehicles

P
N Ol

(if one exists)

Conversion to pc/h Under Base Conditions

%

Yes

1205 vph
Upstream

On

2000 Tt

Ramp

733
0.90
204
18
0
Level
%

N
N Ol

Adjacent
Ramp
1205
0.90

335

18

0

Level

S
N O

vph

%
%

%



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?
\% 5770 9000 No
FO
vV or v 2180 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /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?
\% 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:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Freeway Merge and Diverge Segments Release 6.1

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: 1-385 SB
Junction: 1-385SB to

Jurisdiction:
Analysis Year:
Description:

2015

Greenville,

1-85/71-385 Alternate 4A

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway

Side of freeway

Number of lanes in ramp
Free-Flow speed on ramp
Volume on ramp

Length of First accel/decel
Length of second accel/decel

Does adjacent ramp exist?
Volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

lane
lane

Freeway Data

Off Ramp Data

Adjacent Ramp Data

Conversion to pc/h Under Base Conditions

Diverge

4

55.0 mph
3528 vph
Right

2

55.0 mph
1612 vph
1500 ft
0 ft

(if one exists)

Yes

523 vph
Downstream

Ooff

1250 ft

Freeway Ramp

3528 1612

0.90 0.90

980 448

18 18

0 0

Level Level
0.00 % 0.00 %
0.00 mi 0.00 mi
1.5 1.5

1.2 1.2

Adjacent
Ramp
523
0.90
145
18

0
Level
0.00
0.00
1.5
1.2

%



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 O
FD
v =v + (v -vVv)P = 2555 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 4273 9000 No
Fi F
VvV =V -V 2321 9000 No
FO F R
\% 1952 4400 No
R
vV or v 859 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 2555 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 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/lIn

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 =541 mph




HCS 2010:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone:
E-mail:

(803)254-5800

Fax:

Merge Analysis

Analyst:
Agency/Co.:
Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:
Analysis Year:
Description:

JP
Florence & Hutcheson
9/23/2011

PM

1-385 NB

1-85SB to 1-385NB
Greenville, SC
2015

1-85/71-385 Alternate 4A

Freeway Data

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

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

Does adjacent ramp exist?

Volume on adjacent Ramp

Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length

Trucks and buses PCE, ET
Recreational vehicle PCE, ER

(if one exists)

Yes

424 vph
Downstream

On

2000 Tt

Freeway

3355
0.90
932
18

0
Level

P
N Ol

Conversion to pc/h Under Base Conditions

%

Ramp

1471
0.90
409
18
0
Level
%

N
N Ol

Adjacent
Ramp

424

0.90

118

18

0

Level

S
N O

%



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 O
FM
v =v (P ) = 2255 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 5845 6750 No
FO
vV or v 1808 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /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?
\% 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:
E-mail:

Merge Analysis

Analyst: JP

Agency/Co. : Florence & Hutcheson
Date performed: 9/23/2011

Analysis time period: PM

Freeway/Dir of Travel: 1-385 NB

Junction: 1-85NB to 1-385NB
Jurisdiction: Greenville, SC
Analysis Year: 2015

Description: 1-85/1-385 Alternate 4A

Freeway Data

(803)929-0334

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 Tt

Junction Components Freeway
Volume, V (vph) 4826
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 1341
Trucks and buses 18
Recreational vehicles 0
Terrain type: Level

Grade

Length

Trucks and buses PCE, ET
Recreational vehicle PCE, ER

P
N Ol

Conversion to pc/h Under Base Conditions

%

Ramp

424
0.90
118
18
0
Level
%

N
N Ol

Adjacent
Ramp
1471
0.90

409

18

0

Level

S
N O

vph

%
%

%



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?
\% 6359 9000 No
FO
vV or v 2474 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /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?
\% 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:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Freeway Merge and Diverge Segments Release 6.1

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: 1-385 SB
Junction: 1-385SB to

Jurisdiction:
Analysis Year:
Description:

2015

Greenville,

1-85/71-385 Alternate 4A

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway

Side of freeway

Number of lanes in ramp
Free-Flow speed on ramp
Volume on ramp

Length of First accel/decel
Length of second accel/decel

Does adjacent ramp exist?
Volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

lane
lane

Freeway Data

Off Ramp Data

Adjacent Ramp Data

Conversion to pc/h Under Base Conditions

Diverge

4

55.0 mph
6482 vph
Right

2

55.0 mph
2506 vph
1500 ft
0 ft

(if one exists)

Yes

866 vph
Downstream

Ooff

1250 ft

Freeway Ramp

6482 2506

0.90 0.90

1801 696

18 18

0 0

Level Level
0.00 % 0.00 %
0.00 mi 0.00 mi
1.5 1.5

1.2 1.2

Adjacent
Ramp
866
0.90
241
18

0
Level
0.00
0.00
1.5
1.2

%



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 O
FD
v =v + (v -vVv)P = 4287 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 7850 9000 No
Fi F
VvV =V -V 4815 9000 No
FO F R
\Y 3035 4400 No
R
vV or v 1781 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 4287 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 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/lIn

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




Florence & Hutcheson

HCS 2010:

501 Huger Street
Columbia, SC 29201

Freeway Merge and Diverge Segments Release 6.1

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: 1-385 NB

Junction:

Jurisdiction:
Analysis Year:

Description:

Roper Mtn Rd
Greenville,
2015

SC

1-85/71-385 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?
Volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Conversion to pc/h Under Base Conditions

Junction Components

Volume, V (vph)

Peak-hour factor,
Peak 15-min volume, v15

Trucks and

Recreational

buses

Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

PHF

vehicles

Yes

451 vph
Downstream

On

1900 Tt

Freeway Ramp

4764 1593

0.90 0.90

1323 443

18 18

0 0

Level Level
0.00 % 0.00 %
0.00 mi 0.00 mi
1.5 1.5

1.2 1.2

Adjacent
Ramp
451
0.90
125
18

0
Level
0.00
0.00
1.5
1.2

%



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 O
FD
v =v + (v -vVv)P = 2703 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 4905 9000 No
Fi F
VvV =V -V 2976 9000 No
FO F R
\% 1929 4400 No
R
vV or v 1101 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 2703 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 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/lIn

R 12 D
Level of service for ramp-freeway junction areas of influence A

Speed Estimation

Intermediate speed variable, D = 0.342

Space mean speed in ramp influence area, SS = 50.6 mph
Space mean speed in outer lanes, SR = 59.9 mph
Space mean speed for all vehicles, SO = 54.4 mph




HCS 2010:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone:
E-mail:

(803)254-5800

Analyst: JP
Agency/Co.:

Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:
Analysis Year:
Description:

AM

2015

1-385 NB
Roper Mtn Rd
Greenville,

1-85/71-385 Alternate 4A

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway

Side of freeway

Number of lanes in ramp
Free-Flow speed on ramp
Volume on ramp

Length of First accel/decel
Length of second accel/decel

Does adjacent ramp exist?
Volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

lane
lane

Fax:

Diverge Analysis

Florence & Hutcheson
9/23/2011

Freeway Data

Off Ramp Data

Adjacent Ramp Data

(8

03)929-0334

Freeway Merge and Diverge Segments Release 6.1

Diverge

5

55.0 mph
4764 vph
Right

2

55.0 mph
1593 vph
1500 ft
1500 ft
(if one exists)
Yes

733 vph
Upstream

On

3100 ft

Conversion to pc/h Under Base Conditions

Freeway

4764
0.90
1323
18

0
Level
0.00
0.00
1.5
1.2

%
mi

Ramp

1593

0.90

443

18

0

Level

0.00 %
0.00 mi
1.5

1.2

Adjacent
Ramp
733
0.90
204
18

0
Level
0.00
0.00
1.5
1.2

%



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 O
FD
v =v + (v -vVv)P = 2703 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 4905 9000 No
Fi F
VvV =V -V 2976 9000 No
FO F R
\% 1929 4400 No
R
vV or v 1101 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 2703 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 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/lIn

R 12 D
Level of service for ramp-freeway junction areas of influence A

Speed Estimation

Intermediate speed variable, D = 0.342

Space mean speed in ramp influence area, SS = 50.6 mph
Space mean speed in outer lanes, SR = 59.9 mph
Space mean speed for all vehicles, SO = 54.4 mph




HCS 2010:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone:
E-mail:

(803)254-5800

Analyst: JP
Agency/Co.:

Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:
Analysis Year:
Description:

AM

2015

1-385 NB
Roper Mtn Rd
Greenville,

1-85/71-385 Alternate 4A

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway

Side of freeway

Number of lanes in ramp
Free-flow speed on ramp
Volume on ramp

Length of First accel/decel
Length of second accel/decel

Does adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

lane
lane

Merge Analysis

Florence & Hutcheson
9/23/2011

Freeway Data

On Ramp Data

Adjacent Ramp Data

Conversion to pc/h Under Base Conditions

Fax:

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

Merge

3

55.0 mph

3171 vph

Right

1

55.0 mph

451 vph

1500 ft
ft

(if one exists)

Yes

1593 vph
Upstream

Off

1950 Tt

Freeway Ramp

3171 451

0.90 0.90

881 125

18 18

0 0

Level Level
% %
mi mi

1.5 1.5

1.2 1.2

Adjacent
Ramp
1593
0.90

443

18

0

Level

S
N O

vph

%
%

%



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?
\% 4386 6750 No
FO
vV or v 1493 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /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?
\% 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:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone:
E-mail:

(803)254-5800

Analyst: JP
Agency/Co.:

Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:
Analysis Year:
Description:

AM

2015

1-385
Roper Mtn Rd
Greenville,

1-85/71-385 Alternate 4A

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway

Side of freeway

Number of lanes in ramp
Free-Flow speed on ramp
Volume on ramp

Length of First accel/decel
Length of second accel/decel

Does adjacent ramp exist?
Volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

lane
lane

Fax:

Diverge Analysis

Florence & Hutcheson
9/23/2011

Freeway Data

Off Ramp Data

Adjacent Ramp Data

Conversion to pc/h Under Base Conditions

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

Diverge

3

55.0 mph

3496 vph

Right

1

55.0 mph

812 vph

1100 ft
ft

(if one exists)

Yes

844 vph
Downstream

On

2500 Tt

Freeway Ramp

3496 812

0.90 0.90

971 226

18 18

0 0

Level Level
0.00 % 0.00 %
0.00 mi 0.00 mi
1.5 1.5

1.2 1.2

Adjacent
Ramp
844
0.90
234
18

0
Level
0.00
0.00
1.5
1.2

%



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 -vVv)P = 2963 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 4234 6750 No
Fi F
VvV =V -V 3251 6750 No
FO F R
\% 983 2200 No
R
vV or v 1271 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 2963 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 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/lIn

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 =517 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:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone:
E-mail:

(803)254-5800

Analyst: JP
Agency/Co.:

Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:
Analysis Year:
Description:

AM

2015

1-385 SB
Roper Mtn Rd
Greenville,

1-85/71-385 Alternate 4A

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway

Side of freeway

Number of lanes in ramp
Free-flow speed on ramp
Volume on ramp

Length of First accel/decel
Length of second accel/decel

Does adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

lane
lane

Merge Analysis

Florence & Hutcheson
9/23/2011

Freeway Data

On Ramp Data

Adjacent Ramp Data

Conversion to pc/h Under Base Conditions

Fax:

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

Merge

3

55.0 mph

2684 vph

Right

1

55.0 mph

844 vph

1500 ft
ft

(if one exists)

Yes

1612 vph
Downstream

Ooff

1780 ft

Freeway Ramp

2684 844

0.90 0.90

746 234

18 18

0 0

Level Level
% %
mi mi

1.5 1.5

1.2 1.2

Adjacent
Ramp
1612
0.90

448

18

0

Level

S
N O

vph

%
%

%



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?
\% 4273 6750 No
FO
vV or v 530 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /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?
\% 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 =549 mph
0]

Space mean speed for all vehicles, S =51.3 mph




HCS 2010:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone:
E-mail:

(803)254-5800

Analyst: JP
Agency/Co.:

Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:
Analysis Year:
Description:

AM

2015

1-385 SB
Roper Mtn Rd
Greenville,

1-85/71-385 Alternate 4A

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway

Side of freeway

Number of lanes in ramp
Free-flow speed on ramp
Volume on ramp

Length of First accel/decel
Length of second accel/decel

Does adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

lane
lane

Merge Analysis

Florence & Hutcheson
9/23/2011

Freeway Data

On Ramp Data

Adjacent Ramp Data

Conversion to pc/h Under Base Conditions

Fax:

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

Merge

3

55.0 mph

2684 vph

Right

1

55.0 mph

844 vph

1500 ft
ft

(if one exists)

Yes

812 vph
Upstream

Off

2220 Tt

Freeway Ramp

2684 844

0.90 0.90

746 234

18 18

0 0

Level Level
% %
mi mi

1.5 1.5

1.2 1.2

Adjacent
Ramp

812

0.90

226

18

0

Level

S
N O

%



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?
\% 4273 6750 No
FO
vV or v 1237 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /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?
\% 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:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone:
E-mail:

(803)254-5800

Analyst: JP
Agency/Co.:

Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:
Analysis Year:
Description:

PM

2015

1-385 NB
Roper Mtn Rd
Greenville,

1-85/71-385 Alternate 4A

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway

Side of freeway

Number of lanes in ramp
Free-Flow speed on ramp
Volume on ramp

Length of First accel/decel
Length of second accel/decel

Does adjacent ramp exist?
Volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

lane
lane

Fax:

Diverge Analysis

Florence & Hutcheson
9/23/2011

Freeway Data

Off Ramp Data

Adjacent Ramp Data

Conversion to pc/h Under Base Conditions

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

Diverge

5

55.0 mph
5250 vph
Right

2

55.0 mph
896 vph
1500 ft
1500 ft

(if one exists)

Yes

825 vph
Downstream

On

1900 Tt

Freeway Ramp

5250 896

0.90 0.90

1458 249

18 18

0 0

Level Level
0.00 % 0.00 %
0.00 mi 0.00 mi
1.5 1.5

1.2 1.2

Adjacent
Ramp
825
0.90
229
18

0
Level
0.00
0.00
1.5
1.2

%



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 O
FD
v =v + (v -vVv)P = 2208 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 5405 9000 No
Fi F
VvV =V -V 4320 9000 No
FO F R
\Y 1085 4400 No
R
vV or v 1598 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 2208 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 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/lIn

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:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone:
E-mail:

(803)254-5800

Analyst: JP
Agency/Co.:

Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:
Analysis Year:
Description:

PM

2015

1-385 NB
Roper Mtn Rd
Greenville,

1-85/71-385 Alternate 4A

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway

Side of freeway

Number of lanes in ramp
Free-Flow speed on ramp
Volume on ramp

Length of First accel/decel
Length of second accel/decel

Does adjacent ramp exist?
Volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

lane
lane

Fax:

Diverge Analysis

Florence & Hutcheson
9/23/2011

Freeway Data

Off Ramp Data

Adjacent Ramp Data

Conversion to pc/h Under Base Conditions

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

Diverge

5

55.0 mph
5250 vph
Right

2

55.0 mph
896 vph
1500 ft
1500 ft

(if one exists)

Yes

424 vph
Upstream

On

3100 Tt

Freeway Ramp

5250 896

0.90 0.90

1458 249

18 18

0 0

Level Level
0.00 % 0.00 %
0.00 mi 0.00 mi
1.5 1.5

1.2 1.2

Adjacent
Ramp
424
0.90
118
18

0
Level
0.00
0.00
1.5
1.2

%



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 O
FD
v =v + (v -vVv)P = 2208 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 5405 9000 No
Fi F
VvV =V -V 4320 9000 No
FO F R
\Y 1085 4400 No
R
vV or v 1598 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 2208 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 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/lIn

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




Florence &

HCS 2010:

Hutcheson

501 Huger Street
Columbia, SC 29201

Phone: (803)254-5800 Fax:
E-mail:

Merge Analysis
Analyst: JP
Agency/Co. : Florence & Hutcheson
Date performed: 9/23/2011
Analysis time period: PM
Freeway/Dir of Travel: 1-385 NB

Junction:

Jurisdiction:
Analysis Year:
Description:

Roper Mtn Rd

Greenville,

2015
1-85/1-385 Alternate 4A

SC

Freeway Data

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

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

Does adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp

Type of adj

Distance to adjacent Ramp

(if one exists)

Yes
896 vph
Upstream
acent Ramp Off
1950 ft

Junction Components Freeway
Volume, V (vph) 4354
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 1209
Trucks and buses 18
Recreational vehicles 0
Terrain type: Level
Grade
Length
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2

Conversion to pc/h Under Base Conditions

%

Ramp

825
0.90
229
18
0
Level
%

N
N Ol

Adjacent
Ramp

896

0.90

249

18

0

Level

S
N O

%



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?
\% 6272 6750 No
FO
vV or v 2184 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /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?
\% 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:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone:
E-mail:

(803)254-5800

Analyst: JP
Agency/Co.:

Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:
Analysis Year:
Description:

PM

2015

1-385
Roper Mtn Rd
Greenville,

1-85/71-385 Alternate 4A

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway

Side of freeway

Number of lanes in ramp
Free-Flow speed on ramp
Volume on ramp

Length of First accel/decel
Length of second accel/decel

Does adjacent ramp exist?
Volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

lane
lane

Fax:

Diverge Analysis

Florence & Hutcheson
9/23/2011

Freeway Data

Off Ramp Data

Adjacent Ramp Data

Conversion to pc/h Under Base Conditions

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

Diverge

3

55.0 mph

5569 vph

Right

1

55.0 mph

883 vph

1100 ft
ft

(if one exists)

Yes

1796 vph
Downstream

On

2500 Tt

Freeway Ramp

5569 883

0.90 0.90

1547 245

18 18

0 0

Level Level
0.00 % 0.00 %
0.00 mi 0.00 mi
1.5 1.5

1.2 1.2

Adjacent
Ramp
1796
0.90
499
18

0
Level
0.00
0.00
1.5
1.2

vph

%
%

%



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 -vVv)P = 4147 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 6745 6750 No
Fi F
VvV =V -V 5676 6750 No
FO F R
\% 1069 2200 No
R
vV or v 2598 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 4147 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 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/lIn

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 =051.6 mph
R

Space mean speed in outer lanes, S =541 mph
0

Space mean speed for all vehicles, S =52.5 mph




Florence &

HCS 2010:

Hutcheson

501 Huger Street
Columbia, SC 29201

Phone: (803)254-5800 Fax:
E-mail:

Merge Analysis
Analyst: JP
Agency/Co. : Florence & Hutcheson
Date performed: 9/23/2011
Analysis time period: PM
Freeway/Dir of Travel: 1-385 SB

Junction:

Jurisdiction:
Analysis Year:
Description:

Roper Mtn Rd

Greenville,

2015
1-85/1-385 Alternate 4A

SC

Freeway Data

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

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

Does adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp

Type of adj

Distance to adjacent Ramp

(if one exists)

Yes
2506 vph
Downstream
acent Ramp Off
1780 ft

Junction Components Freeway
Volume, V (vph) 4686
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 1302
Trucks and buses 18
Recreational vehicles 0
Terrain type: Level
Grade
Length
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2

Conversion to pc/h Under Base Conditions

%

Ramp

1796
0.90
499
18
0
Level
%

N
N Ol

Adjacent
Ramp
2506
0.90

696

18

0

Level

S
N O

vph

%
%

%



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?
\% 7850 6750 Yes
FO
vV or v 18 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /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?
\Y, 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




Florence &

HCS 2010:

Hutcheson

501 Huger Street
Columbia, SC 29201

Phone: (803)254-5800 Fax:
E-mail:

Merge Analysis
Analyst: JP
Agency/Co. : Florence & Hutcheson
Date performed: 9/23/2011
Analysis time period: PM
Freeway/Dir of Travel: 1-385 SB

Junction:

Jurisdiction:
Analysis Year:
Description:

Roper Mtn Rd

Greenville,

2015
1-85/1-385 Alternate 4A

SC

Freeway Data

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

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

Does adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Junction Components Freeway
Volume, V (vph) 4686
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 1302
Trucks and buses 18
Recreational vehicles 0
Terrain type: Level
Grade
Length
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2

(if one exists)

Conversion to pc/h Under Base Conditions

%

Yes

883 vph
Upstream

Off

2220 Tt

Ramp

1796
0.90
499
18
0
Level
%

N
N Ol

Adjacent
Ramp

883

0.90

245

18

0

Level

S
N O

%



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?
\% 7850 6900 Yes
FO
vV or v 2375 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /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?
\Y, 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/Zln

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
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