HCS 2010:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone:
E-mail:

(803)254-5800

Analyst: NJ
Agency/Co.:

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

AM

2035

1-385 NB
Butler Rd off-ramp
Greenville,

1-85/1-385 No-Build

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
4/20/2011

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

5999 vph

Right

1

45.0 mph

451 vph

1500 ft
ft

(if one exists)

Yes

1299 vph
Downstream

On

2960 Tt

Freeway Ramp

5999 451

0.90 0.90

1666 125

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
1299
0.90
361
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 7265 546 1573 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 0.553 Using Equation 5
FD
v =v + (v -vVv)P = 4263 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 7265 6900 Yes
Fi F
VvV =V -V 6719 6900 No
FO F R
\% 546 2100 No
R
vV or v 3002 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 4565 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 4565 4400 No
12A
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 F

Speed Estimation

Intermediate speed variable, D = 0.347
S

Space mean speed in ramp influence area, S = 53.8 mph
R

Space mean speed in outer lanes, S =59.2 mph
0

Space mean speed for all vehicles, S =557 mph




Florence &

HCS 2010:

Hutcheson

501 Huger Street
Columbia, SC 29201

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

Merge Analysis
Analyst: NJ
Agency/Co. : Florence & Hutcheson
Date performed: 4/20/2011
Analysis time period: AM
Freeway/Dir of Travel: 1-385 NB

Junction:

Jurisdiction:
Analysis Year:
Description:

Butler Rd on-ramp
Greenville, SC
2035

1-85/1-385 No-Build

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 5548 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 1299 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
451 vph
Upstream
acent Ramp Off
2960 ft

Junction Components Freeway
Volume, V (vph) 5548
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 1541
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

1299
0.90
361
18
0
Level
%

N
N Ol

Adjacent
Ramp

451

0.90

125

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 6719 1573 546 pcph

Estimation of V12 Merge Areas

L = 2214 .29 (Equation 13-6 or 13-7)
EQ
P = 0.608 Using Equation 1
FM
v =v (P ) = 4087 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 8292 6900 Yes
FO
vV or v 2632 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 = 4087 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 8292 4600 Yes
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 42.0 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 1.342
S

Space mean speed in ramp influence area, S = 35.8 mph
R

Space mean speed in outer lanes, S =51.5 mph
0]

Space mean speed for all vehicles, S = 39.7 mph




HCS 2010:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone:
E-mail:

(803)254-5800

Analyst: NJ
Agency/Co.:

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

AM

2035

1-385 SB
Butler Rd off-ramp
Greenville,

1-85/1-385 No-Build

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
4/20/2011

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

4326 vph

Right

1

45.0 mph

1127 vph

1000 ft
ft

(if one exists)

Yes

342 vph
Downstream

On

2570 Tt

Freeway Ramp

4326 1127

0.90 0.90

1202 313

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
342
0.90
95

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 5239 1365 414 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 0.566 Using Equation 5
FD
v =v + (v -v)P = 3559 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 5239 6900 No
Fi F
VvV =V -V 3874 6900 No
FO F R
\Y 1365 2100 No
R
vV or v 1680 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 = 3559 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 3559 4400 No
12
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 25.9 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.421

Space mean speed in ramp influence area, SS = 52.4 mph
Space mean speed in outer lanes, SR = 63.2 mph
Space mean speed for all vehicles, SO = 55.4 mph




Florence &

HCS 2010:

Hutcheson

501 Huger Street
Columbia, SC 29201

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

Merge Analysis
Analyst: NJ
Agency/Co. : Florence & Hutcheson
Date performed: 4/20/2011
Analysis time period: AM
Freeway/Dir of Travel: 1-385 SB

Junction:

Jurisdiction:
Analysis Year:
Description:

Butler Rd on-ramp
Greenville, SC
2035

1-85/1-385 No-Build

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 3199 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 342 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
1127 vph
Upstream
acent Ramp Off
2570 ft

Junction Components Freeway
Volume, V (vph) 3199
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 889
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

342
0.90
95
18
0
Level
%

N
N Ol

Adjacent
Ramp
1127
0.90

313

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 3874 414 1365 pcph

Estimation of V12 Merge Areas

L = 1535.03 (Equation 13-6 or 13-7)
EQ
P = 0.619 Using Equation 1
FM
v =v (P ) = 2400 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\Y; 4288 6900 No
FO
vV or v 1474 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 = 2400 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\Y; 4288 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 17.8 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, M = 0.251
S

Space mean speed in ramp influence area, S = 55.5 mph
R

Space mean speed in outer lanes, S =56.5 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: NJ
Agency/Co.:

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

PM

2035

1-385 NB
Butler Rd off-ramp
Greenville,

1-85/1-385 No-Build

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
4/20/2011

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

6638 vph

Right

1

45.0 mph

368 vph

1500 ft
ft

(if one exists)

Yes

1438 vph
Downstream

On

2960 Tt

Freeway Ramp

6638 368

0.90 0.90

1844 102

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
1438
0.90
399
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 8039 446 1742 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 0.539 Using Equation 5
FD
v =v + (v -vVv)P = 4535 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 8039 6900 Yes
Fi F
VvV =V -V 7593 6900 Yes
FO F R
\Y 446 2100 No
R
vV or v 3504 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 5339 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 5339 4400 Yes
12A
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 36.7 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.338
S

Space mean speed in ramp influence area, S =53.9 mph
R

Space mean speed in outer lanes, S =59.2 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: NJ
Agency/Co. : Florence & Hutcheson
Date performed: 4/20/2011
Analysis time period: AM
Freeway/Dir of Travel: 1-385 NB

Junction:

Jurisdiction:
Analysis Year:
Description:

Butler Rd on-ramp
Greenville, SC
2035

1-85/1-385 No-Build

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 6270 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 1438 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
368 vph
Upstream
acent Ramp Off
2960 ft

Junction Components Freeway
Volume, V (vph) 6270
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 1742
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

1438
0.90
399
18
0
Level
%

N
N Ol

Adjacent
Ramp

368

0.90

102

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 7594 1742 446 pcph

Estimation of V12 Merge Areas

L = 2437.70 (Equation 13-6 or 13-7)
EQ
P = 0.608 Using Equation 1
FM
v =v (P ) = 4619 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 9336 6900 Yes
FO
vV or v 2975 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 No
3 av34 12
If yes, v = 4894 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 9336 4600 Yes
12A
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 49.5 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 3.194
S

Space mean speed in ramp influence area, S =2.5 mph
R

Space mean speed in outer lanes, S =51.1 mph
0]

Space mean speed for all vehicles, S = 3.5 mph




HCS 2010:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone:
E-mail:

(803)254-5800

Analyst: NJ
Agency/Co.:

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

PM

2035

1-385 SB
Butler Rd off-ramp
Greenville,

1-85/1-385 No-Build

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
4/20/2011

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

7893 vph

Right

1

45.0 mph

1167 vph

1000 ft
ft

(if one exists)

Yes

650 vph
Downstream

On

2570 Tt

Freeway Ramp

7893 1167

0.90 0.90

2193 324

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
650
0.90
181
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 9559 1413 787 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 0.456 Using Equation 5
FD
v =v + (v -vVv)P = 5128 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 9559 6900 Yes
Fi F
VvV =V -V 8146 6900 Yes
FO F R
\Y 1413 2100 No
R
vV or v 4431 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 6859 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 6859 4400 Yes
12A
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 54.2 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.425
S

Space mean speed in ramp influence area, S =52.3 mph
R

Space mean speed in outer lanes, S =59.2 mph
0

Space mean speed for all vehicles, S =541 mph




Florence &

HCS 2010:

Hutcheson

501 Huger Street
Columbia, SC 29201

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

Merge Analysis
Analyst: NJ
Agency/Co. : Florence & Hutcheson
Date performed: 4/20/2011
Analysis time period: PM
Freeway/Dir of Travel: 1-385 SB

Junction:

Jurisdiction:
Analysis Year:
Description:

Butler Rd on-ramp
Greenville, SC
2035

1-85/1-385 No-Build

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 6726 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 650 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
1167 vph
Upstream
acent Ramp Off
2570 ft

Junction Components Freeway
Volume, V (vph) 6726
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 1868
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

650
0.90
181
18
0
Level
%

N
N Ol

Adjacent
Ramp
1167
0.90

324

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 8146 787 1413 pcph

Estimation of V12 Merge Areas

L = 2529.06 (Equation 13-6 or 13-7)
EQ
P = 0.619 Using Equation 1
FM
v =v (P ) = 5046 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 8933 6900 Yes
FO
vV or v 3100 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 No
3 av34 12
If yes, v = 5446 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 8933 4600 Yes
12A
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 44 .3 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 2.172
S

Space mean speed in ramp influence area, S = 20.9 mph
R

Space mean speed in outer lanes, S =51.1 mph
0]

Space mean speed for all vehicles, S =254 mph




HCS 2010:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone: (803)254-5800

E-mail:

Analyst: JP
Agency/Co.:

Date performed: 4/5/2011
Analysis time period: AM
Freeway/Dir of Travel: 1-385 NB
Junction: Woodruff

Jurisdiction:
Analysis Year:
Description:

2035

Greenville,

1-85/1-385 No-Build

Fax: (803)929-0334

Diverge Analysis

Freeway Merge and Diverge Segments Release 6.1

Florence & Hutcheson

SC

Freeway Data

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

Adjacent Ramp Data

Conversion to pc/h Under Base Conditions

Diverge

3

60.0 mph

6847 vph

Off Ramp Data

Right

1

45.0 mph

1105 vph

1500 ft
ft

(if one exists)

Yes

1712 vph
Downstream

On

2900 Tt

Freeway Ramp

6847 1105

0.90 0.90

1902 307

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
1712
0.90
476
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 8292 1338 2073 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 0.491 Using Equation 5
FD
v =v + (v -vVv)P = 4753 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 8292 6900 Yes
Fi F
VvV =V -V 6954 6900 Yes
FO F R
\% 1338 2100 No
R
vV or v 3539 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 5592 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 5592 4400 Yes
12A
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 38.8 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.418
S

Space mean speed in ramp influence area, S =52.5 mph
R

Space mean speed in outer lanes, S =59.2 mph
0

Space mean speed for all vehicles, S =54.5 mph




HCS 2010:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone: (803)254-5800

E-mail:

Analyst: JP
Agency/Co.:

Date performed: 4/5/2011
Analysis time period: AM
Freeway/Dir of Travel: 1-385 NB
Junction: Woodruff

Jurisdiction:
Analysis Year:
Description:

2035

Greenville,

1-85/1-385 No-Build

Merge Analysis

SC

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

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

Florence & Hutcheson

Merge

3

60.0 mph

5742 vph

Right

1

45.0 mph

1764 vph

1100 ft
ft

(if one exists)

Yes

1833 vph
Downstream

Ooff

1240 ft

Freeway Ramp

5742 1764

0.90 0.90

1595 490

18 18

0 0

Level Level
% %
mi mi

1.5 1.5

1.2 1.2

Adjacent
Ramp
1833
0.90

509

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 6954 2136 2220 pcph

Estimation of V12 Merge Areas

L = 9766 .83 (Equation 13-6 or 13-7)
EQ
P = 1.000 Using Equation 3
FM
v =v (P ) = 6954 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 9090 6900 Yes
FO
vV or v 0 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 = 6954 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 9090 4600 Yes
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 68.5 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 34.800
S

Space mean speed in ramp influence area, S = -566.4 mph
R

Space mean speed in outer lanes, S =60.0 mph
0]

Space mean speed for all vehicles, S = mph




HCS 2010:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone: (803)254-5800

E-mail:

Analyst: JP
Agency/Co.:

Date performed: 4/5/2011
Analysis time period: AM
Freeway/Dir of Travel: 1-385 NB
Junction: Woodruff

Jurisdiction:
Analysis Year:
Description:

2035

Greenville,

1-85/1-385 No-Build

Merge Analysis

SC

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

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

Florence & Hutcheson

Merge

3

60.0 mph

5742 vph

Right

1

45.0 mph

1764 vph

1100 ft
ft

(if one exists)

Yes

1105 vph
Upstream

Off

2860 Tt

Freeway Ramp

5742 1764

0.90 0.90

1595 490

18 18

0 0

Level Level
% %
mi mi

1.5 1.5

1.2 1.2

Adjacent
Ramp
1105
0.90

307

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 6954 2136 1338 pcph

Estimation of V12 Merge Areas

L = 2385.06 (Equation 13-6 or 13-7)
EQ
P = 0.608 Using Equation 1
FM
v =v (P ) = 4230 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 9090 6900 Yes
FO
vV or v 2724 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 No
3 av34 12
If yes, v = 4254 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 9090 4600 Yes
12A
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 47 .4 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 2.546
S

Space mean speed in ramp influence area, S =14.2 mph
R

Space mean speed in outer lanes, S =51.1 mph
0]

Space mean speed for all vehicles, S =18.0 mph




HCS 2010:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone: (803)254-5800

E-mail:

Analyst: JP
Agency/Co.:

Date performed: 4/5/2011
Analysis time period: AM
Freeway/Dir of Travel: 1-385 SB
Junction: Woodruff

Jurisdiction:
Analysis Year:
Description:

2035

Greenville,

1-85/1-385 No-Build

Fax: (803)929-0334

Diverge Analysis

Freeway Merge and Diverge Segments Release 6.1

Florence & Hutcheson

SC

Freeway Data

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

Adjacent Ramp Data

Conversion to pc/h Under Base Conditions

Diverge

3

60.0 mph

5912 vph

Off Ramp Data

Right

1

45.0 mph

1889 vph

1000 ft
ft

(if one exists)

Yes

303 vph
Downstream

On

3400 Tt

Freeway Ramp

5912 1889

0.90 0.90

1642 525

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
303
0.90
84
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 7160 2288 367 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 0.476 Using Equation 5
FD
v =v + (v -vVv)P = 4606 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 7160 6900 Yes
Fi F
VvV =V -V 4872 6900 No
FO F R
\% 2288 2100 Yes
R
vV or v 2554 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 = 4606 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 4606 4400 Yes
12
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 34.9 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.504
S

Space mean speed in ramp influence area, S =50.9 mph
R

Space mean speed in outer lanes, S =59.8 mph
0

Space mean speed for all vehicles, S = 53.8 mph




HCS 2010:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone: (803)254-5800

E-mail:

Analyst: JP
Agency/Co.:

Date performed: 4/5/2011
Analysis time period: AM
Freeway/Dir of Travel: 1-385 SB
Junction: Woodruff

Jurisdiction:
Analysis Year:
Description:

2035

Greenville,

1-85/1-385 No-Build

Fax: (803)929-0334

Diverge Analysis

Freeway Merge and Diverge Segments Release 6.1

Florence & Hutcheson

SC

Freeway Data

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

Adjacent Ramp Data

Conversion to pc/h Under Base Conditions

Diverge

3

60.0 mph

5912 vph

Off Ramp Data

Right

1

45.0 mph

1889 vph

1000 ft
ft

(if one exists)

Yes

817 vph
Upstream

On

910 Tt

Freeway Ramp

5912 1889

0.90 0.90

1642 525

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
817
0.90
227
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 7160 2288 989 pcph
Estimation of V12 Diverge Areas
L = 16005.30 Equation 13-12 or 13-13)
EQ
P = 1.000 Using Equation 6
FD
v =v + (v -vVv)P = 7160 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 7160 6900 Yes
Fi F
VvV =V -V 4872 6900 No
FO F R
\% 2288 2100 Yes
R
vV or v 0 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 = 7160 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 7160 4400 Yes
12
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 56.8 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.504
S

Space mean speed in ramp influence area, S =50.9 mph
R

Space mean speed in outer lanes, S =65.8 mph
0

Space mean speed for all vehicles, S =50.9 mph




HCS 2010:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone: (803)254-5800

E-mail:

Analyst: JP
Agency/Co.:

Date performed: 4/5/2011
Analysis time period: AM
Freeway/Dir of Travel: 1-385 SB
Junction: Woodruff

Jurisdiction:
Analysis Year:
Description:

2035

Greenville,

1-85/1-385 No-Build

Merge Analysis

SC

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

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

Florence & Hutcheson

Merge

3

60.0 mph

4023 vph

Right

1

45.0 mph

303 vph

1500 ft
ft

(if one exists)

Yes

1889 vph
Upstream

Off

3000 Tt

Freeway Ramp

4023 303

0.90 0.90

1118 84

18 18

0 0

Level Level
% %
mi mi

1.5 1.5

1.2 1.2

Adjacent
Ramp
1889
0.90

525

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 4872 367 2288 pcph

Estimation of V12 Merge Areas

L = 1738.55 (Equation 13-6 or 13-7)
EQ
P = 0.619 Using Equation 1
FM
v =v (P ) = 23018 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 5239 6900 No
FO
vV or v 1854 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 = 3018 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 5239 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 22.3 pc/mi/Zln

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

Speed Estimation

Intermediate speed variable, M = 0.301
S

Space mean speed in ramp influence area, S =54.6 mph
R

Space mean speed in outer lanes, S =551 mph
0]

Space mean speed for all vehicles, S =054.8 mph




HCS 2010:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone: (803)254-5800

E-mail:

Analyst: JP
Agency/Co.:

Date performed: 4/5/2011
Analysis time period: PM
Freeway/Dir of Travel: 1-385 NB
Junction: Woodruff

Jurisdiction:
Analysis Year:
Description:

2035

Greenville,

1-85/1-385 No-Build

Fax: (803)929-0334

Diverge Analysis

Freeway Merge and Diverge Segments Release 6.1

Florence & Hutcheson

SC

Freeway Data

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

Adjacent Ramp Data

Conversion to pc/h Under Base Conditions

Diverge

3

60.0 mph

7708 vph

Off Ramp Data

Right

1

45.0 mph

1123 vph

1500 ft
ft

(if one exists)

Yes

1649 vph
Downstream

On

2900 Tt

Freeway Ramp

7708 1123

0.90 0.90

2141 312

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
1649
0.90
458
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 9335 1360 1997 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 0.464 Using Equation 5
FD
v =v + (v -vVv)P = 5061 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 9335 6900 Yes
Fi F
VvV =V -V 7975 6900 Yes
FO F R
\Y 1360 2100 No
R
vV or v 4274 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 6635 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 6635 4400 Yes
12A
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 47.8 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.420
S

Space mean speed in ramp influence area, S =524 mph
R

Space mean speed in outer lanes, S =59.2 mph
0

Space mean speed for all vehicles, S =054.2 mph




HCS 2010:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone: (803)254-5800

E-mail:

Analyst: JP
Agency/Co.:

Date performed: 4/5/2011
Analysis time period: PM
Freeway/Dir of Travel: 1-385 NB
Junction: Woodruff

Jurisdiction:
Analysis Year:
Description:

2035

Greenville,

1-85/1-385 No-Build

Merge Analysis

SC

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

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

Florence & Hutcheson

Merge

3

60.0 mph

6585 vph

Right

1

45.0 mph

1649 vph

1100 ft
ft

(if one exists)

Yes

1875 vph
Downstream

Ooff

1240 ft

Freeway Ramp

6585 1649

0.90 0.90

1829 458

18 18

0 0

Level Level
% %
mi mi

1.5 1.5

1.2 1.2

Adjacent
Ramp
1875
0.90

521

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 7975 1997 2271 pcph

Estimation of V12 Merge Areas

L = 9991.20 (Equation 13-6 or 13-7)
EQ
P = 1.000 Using Equation 3
FM
v =v (P ) = 7975 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 9972 6900 Yes
FO
vV or v 0 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 = 7975 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 9972 4600 Yes
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 75.4 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 83.753
S

Space mean speed in ramp influence area, S = -1447.6 mph
R

Space mean speed in outer lanes, S =60.0 mph
0]

Space mean speed for all vehicles, S = mph




HCS 2010:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone: (803)254-5800

E-mail:

Analyst: JP
Agency/Co.:

Date performed: 4/5/2011
Analysis time period: PM
Freeway/Dir of Travel: 1-385 NB
Junction: Woodruff

Jurisdiction:
Analysis Year:
Description:

2035

Greenville,

1-85/1-385 No-Build

Merge Analysis

SC

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

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

Florence & Hutcheson

Merge

3

60.0 mph

6585 vph

Right

1

45.0 mph

1649 vph

1100 ft
ft

(if one exists)

Yes

1123 vph
Upstream

Off

2860 Tt

Freeway Ramp

6585 1649

0.90 0.90

1829 458

18 18

0 0

Level Level
% %
mi mi

1.5 1.5

1.2 1.2

Adjacent
Ramp
1123
0.90

312

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 7975 1997 1360 pcph

Estimation of V12 Merge Areas

L = 2573.81 (Equation 13-6 or 13-7)
EQ
P = 0.608 Using Equation 1
FM
v =v (P ) = 4851 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 9972 6900 Yes
FO
vV or v 3124 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 No
3 av34 12
If yes, v = 5275 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 9972 4600 Yes
12A
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 54.4 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 5.836
S

Space mean speed in ramp influence area, S = -45.0 mph
R

Space mean speed in outer lanes, S =51.1 mph
0]

Space mean speed for all vehicles, S = mph




HCS 2010:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone: (803)254-5800

E-mail:

Analyst: JP
Agency/Co.:

Date performed: 4/5/2011
Analysis time period: PM
Freeway/Dir of Travel: 1-385 SB
Junction: Woodruff

Jurisdiction:
Analysis Year:
Description:

2035

Greenville,

1-85/1-385 No-Build

Fax: (803)929-0334

Diverge Analysis

Freeway Merge and Diverge Segments Release 6.1

Florence & Hutcheson

SC

Freeway Data

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

Adjacent Ramp Data

Conversion to pc/h Under Base Conditions

Diverge

3

60.0 mph

8924 vph

Off Ramp Data

Right

1

45.0 mph

1914 vph

1000 ft
ft

(if one exists)

Yes

883 vph
Downstream

On

3400 Tt

Freeway Ramp

8924 1914

0.90 0.90

2479 532

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
883
0.90
245
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 10808 2318 1069 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 0.383 Using Equation 5
FD
v =v + (v -vVv)P = 5571 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 10808 6900 Yes
Fi F
VvV =V -V 8490 6900 Yes
FO F R
\% 2318 2100 Yes
R
vV or v 5237 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 8108 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 8108 4400 Yes
12A
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 65.0 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.507
S

Space mean speed in ramp influence area, S =50.9 mph
R

Space mean speed in outer lanes, S =59.2 mph
0

Space mean speed for all vehicles, S =52.7 mph




HCS 2010:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone: (803)254-5800

E-mail:

Analyst: JP
Agency/Co.:

Date performed: 4/5/2011
Analysis time period: PM
Freeway/Dir of Travel: 1-385 SB
Junction: Woodruff

Jurisdiction:
Analysis Year:
Description:

2035

Greenville,

1-85/1-385 No-Build

Fax: (803)929-0334

Diverge Analysis

Freeway Merge and Diverge Segments Release 6.1

Florence & Hutcheson

SC

Freeway Data

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

Adjacent Ramp Data

Conversion to pc/h Under Base Conditions

Diverge

3

60.0 mph

8924 vph

Off Ramp Data

Right

1

45.0 mph

1914 vph

1000 ft
ft

(if one exists)

Yes

1572 vph
Upstream

On

910 Tt

Freeway Ramp

8924 1914

0.90 0.90

2479 532

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
1572
0.90
437
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 10808 2318 1904 pcph
Estimation of V12 Diverge Areas
L = 13276.06 Equation 13-12 or 13-13)
EQ
P = 1.000 Using Equation 6
FD
v =v + (v -vVv)P = 10808 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 10808 6900 Yes
Fi F
VvV =V -V 8490 6900 Yes
FO F R
\% 2318 2100 Yes
R
vV or v 0 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 = 10808 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 10808 4400 Yes
12
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 88.2 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.507
S

Space mean speed in ramp influence area, S =50.9 mph
R

Space mean speed in outer lanes, S =65.8 mph
0

Space mean speed for all vehicles, S =50.9 mph




HCS 2010:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone: (803)254-5800

E-mail:

Analyst: JP
Agency/Co.:

Date performed: 4/5/2011
Analysis time period: PM
Freeway/Dir of Travel: 1-385 SB
Junction: Woodruff

Jurisdiction:
Analysis Year:
Description:

2035

Greenville,

1-85/1-385 No-Build

Merge Analysis

SC

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

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

Florence & Hutcheson

Merge

3

60.0 mph

7010 vph

Right

1

45.0 mph

883 vph

1500 ft
ft

(if one exists)

Yes

1914 vph
Upstream

Off

3000 Tt

Freeway Ramp

7010 883

0.90 0.90

1947 245

18 18

0 0

Level Level
% %
mi mi

1.5 1.5

1.2 1.2

Adjacent
Ramp
1914
0.90

532

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 8490 1069 2318 pcph

Estimation of V12 Merge Areas

L = 2663.03 (Equation 13-6 or 13-7)
EQ
P = 0.619 Using Equation 1
FM
v =v (P ) = 5260 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 9559 6900 Yes
FO
vV or v 3230 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 No
3 av34 12
If yes, v = 5790 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\Y, 9559 4600 Yes
12A
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 49.1 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 3.900
S

Space mean speed in ramp influence area, S = -10.2 mph
R

Space mean speed in outer lanes, S =51.1 mph
0]

Space mean speed for all vehicles, S = 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

1-85

2035

1-385 NB
Greenville,

1-85/1-385 No-Build

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
4/5/2011

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

7506 vph

Right

1

40.0 mph

1833 vph

1000 ft
ft

(if one exists)

Yes

1183 vph
Downstream

Ooff

1800 ft

Freeway Ramp

7506 1833

0.90 0.90

2085 509

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
1183
0.90
329
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 9091 2220 1433 pcph
Estimation of V12 Diverge Areas
L = 36830.49 Equation 13-12 or 13-13)
EQ
P = 0.524 Using Equation 7
FD
v =v + (v -vVv)P = 5819 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 9091 6900 Yes
Fi F
VvV =V -V 6871 6900 No
FO F R
\% 2220 2100 Yes
R
vV or v 3272 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 6391 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 6391 4400 Yes
12A
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 50.2 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.563
S

Space mean speed in ramp influence area, S =49.9 mph
R

Space mean speed in outer lanes, S =59.2 mph
0

Space mean speed for all vehicles, S =52.3 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

1-85

2035

1-385 NB
Greenville,

1-85/1-385 No-Build

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
4/5/2011

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

7506 vph

Right

1

40.0 mph

1833 vph

1000 ft
ft

(if one exists)

Yes

1764 vph
Upstream

On

1100 Tt

Freeway Ramp

7506 1833

0.90 0.90

2085 509

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
1764
0.90
490
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 9091 2220 2136 pcph
Estimation of V12 Diverge Areas
L = 19178.79 Equation 13-12 or 13-13)
EQ
P = 1.000 Using Equation 6
FD
v =v + (v -vVv)P = 9091 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 9091 6900 Yes
Fi F
VvV =V -V 6871 6900 No
FO F R
\% 2220 2100 Yes
R
vV or v 0 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 = 9091 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 9091 4400 Yes
12
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 73.4 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.563
S

Space mean speed in ramp influence area, S =49.9 mph
R

Space mean speed in outer lanes, S =65.8 mph
0

Space mean speed for all vehicles, S =49.9 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

1-85

2035

1-385 NB
Greenville,

1-85/1-385 No-Build

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
4/5/2011

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

5673 vph

Right

1

25.0 mph

1183 vph

940 ft
ft

(if one exists)

Yes

3076 vph
Downstream

On

1500 Tt

Freeway Ramp

5673 1183

0.90 0.90

1576 329

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
3076
0.90
854
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 6871 1433 3725 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 0.522 Using Equation 5
FD
v =v + (v -vVv)P = 4273 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 6871 6900 No
Fi F
VvV =V -V 5438 6900 No
FO F R
\% 1433 1900 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 = 4273 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 4273 4400 No
12
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 32.5 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.687
S

Space mean speed in ramp influence area, S = 47.6 mph
R

Space mean speed in outer lanes, S =59.6 mph
0

Space mean speed for all vehicles, S =51.5 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

1-85

2035

1-385 NB
Greenville,

1-85/1-385 No-Build

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
4/5/2011

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

5673 vph

Right

1

25.0 mph

1183 vph

940 ft
ft

(if one exists)

Yes

1833 vph
Upstream

Off

1800 Tt

Freeway Ramp

5673 1183

0.90 0.90

1576 329

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
1833
0.90
509
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 6871 1433 2220 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 0.522 Using Equation 5
FD
v =v + (v -vVv)P = 4273 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 6871 6900 No
Fi F
VvV =V -V 5438 6900 No
FO F R
\% 1433 1900 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 = 4273 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 4273 4400 No
12
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 32.5 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.687
S

Space mean speed in ramp influence area, S = 47.6 mph
R

Space mean speed in outer lanes, S =59.6 mph
0

Space mean speed for all vehicles, S =51.5 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

1-85

2035

1-385 NB
Greenville,

1-85/1-385 No-Build

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
4/5/2011

Freeway Data

On Ramp Data

Adjacent Ramp Data

Fax:

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

Merge

3

60.0 mph
4490 vph
Right

2

55.0 mph
3076 vph
1500 ft
1500 ft

(if one exists)

Yes

2567 vph
Downstream

Ooff

3100 ft

Conversion to pc/h Under Base Conditions

Freeway

4490
0.90
1247

18
0

Level

P
N Ol

%

Ramp

3076
0.90
854
18
0
Level
%

N
N Ol

Adjacent
Ramp
2567
0.90

713

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 5438 3725 3109 pcph

Estimation of V12 Merge Areas

L = (Equation 13-6 or 13-7)
EQ
P = 0.555 Using Equation O
FM
v =v (P ) = 23018 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 9163 6900 Yes
FO
vV or v 2420 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 = 3107 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 9163 4600 Yes
12A
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 28.8 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 3.441
S

Space mean speed in ramp influence area, S = -1.9 mph
R

Space mean speed in outer lanes, S = 53.3 mph
0]

Space mean speed for all vehicles, S = mph




HCS 2010:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone: (803)254-5800

E-mail:

Analyst: JP
Agency/Co.:

Date performed: 4/5/2011
Analysis time period: AM
Freeway/Dir of Travel: 1-385 NB
Junction: 1-85
Jurisdiction: Greenville,
Analysis Year: 2035

Description:

1-85/1-385 No-Build

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

Freeway Data

On Ramp Data

Adjacent Ramp Data

Fax:

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

Merge

3

60.0 mph
4490 vph
Right

2

55.0 mph
3076 vph
1500 ft
1500 ft

(if one exists)

Yes

1183 vph
Upstream

Off

1600 Tt

Conversion to pc/h Under Base Conditions

Freeway

4490
0.90
1247

18
0

Level

P
N Ol

%

Ramp

3076
0.90
854
18
0
Level
%

N
N Ol

Adjacent
Ramp
1183
0.90

329

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 5438 3725 1433 pcph

Estimation of V12 Merge Areas

L = (Equation 13-6 or 13-7)
EQ
P = 0.555 Using Equation O
FM
v =v (P ) = 23018 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 9163 6900 Yes
FO
vV or v 2420 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 = 3107 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 9163 4600 Yes
12A
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 28.8 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 3.441
S

Space mean speed in ramp influence area, S = -1.9 mph
R

Space mean speed in outer lanes, S = 53.3 mph
0]

Space mean speed for all vehicles, S = 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

1-85

2035

1-385 SB
Greenville,

1-85/1-385 No-Build

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
4/5/2011

Freeway Data

Off Ramp Data

Adjacent Ramp Data

(8

03)929-0334

Freeway Merge and Diverge Segments Release 6.1

Diverge

4

60.0 mph
5626 vph
Right

2

55.0 mph
2596 vph
1500 ft
1500 ft
(if one exists)
Yes

2065 vph
Downstream

On

2500 ft

Conversion to pc/h Under Base Conditions

Freeway

5626
0.90
1563
18

0
Level
0.00
0.00
1.5
1.2

%
mi

Ramp

2596

0.90

721

18

0

Level

0.00 %
0.00 mi
1.5

1.2

Adjacent
Ramp
2065
0.90
574
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 6814 3144 2501 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 = 4098 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 6814 9200 No
Fi F
VvV =V -V 3670 9200 No
FO F R
\% 3144 4400 No
R
vV or v 1358 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 = 4098 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 4098 4400 No
12
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = -1.0 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.451
S

Space mean speed in ramp influence area, S =51.9 mph
R

Space mean speed in outer lanes, S =64.4 mph
0

Space mean speed for all vehicles, S =56.2 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:

AM

1-85

2035

1-385 SB
Greenville,

1-85/1-385 No-Build

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
4/5/2011

Freeway Data

Off Ramp Data

Adjacent Ramp Data

(8

03)929-0334

Freeway Merge and Diverge Segments Release 6.1

Diverge

4

60.0 mph
5626 vph
Right

2

55.0 mph
2596 vph
1500 ft
1500 ft
(if one exists)
Yes

1359 vph
Upstream

On

1600 ft

Conversion to pc/h Under Base Conditions

Freeway

5626
0.90
1563
18

0
Level
0.00
0.00
1.5
1.2

%
mi

Ramp

2596

0.90

721

18

0

Level

0.00 %
0.00 mi
1.5

1.2

Adjacent
Ramp
1359
0.90
378
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 6814 3144 1646 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 = 4098 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 6814 9200 No
Fi F
VvV =V -V 3670 9200 No
FO F R
\% 3144 4400 No
R
vV or v 1358 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 = 4098 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 4098 4400 No
12
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = -1.0 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.451
S

Space mean speed in ramp influence area, S =51.9 mph
R

Space mean speed in outer lanes, S =64.4 mph
0

Space mean speed for all vehicles, S =56.2 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: 4/5/2011
Analysis time period: AM
Freeway/Dir of Travel: 1-385 SB
Junction: 1-85
Jurisdiction: Greenville, SC
Analysis Year: 2035

Description:

1-85/1-385 No-Build

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 3030 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 30.0 mph
Volume on ramp 2065 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 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

3030
0.90
842
18

0
Level

PHF

vehicles

P
N Ol

(if one exists)

Conversion to pc/h Under Base Conditions

%

Yes

817 vph
Downstream

On

2000 Tt

Ramp

2065
0.90
574
18
0
Level
%

N
N Ol

Adjacent
Ramp

817

0.90

227

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 3670 2501 989 pcph

Estimation of V12 Merge Areas

L = (Equation 13-6 or 13-7)
EQ
P = 0.608 Using Equation 1
FM
v =v (P ) = 2232 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 6171 6900 No
FO
vV or v 1438 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 = 2232 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\Y, 6171 4600 Yes
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 34.3 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 0.698
S

Space mean speed in ramp influence area, S = 47.4 mph
R

Space mean speed in outer lanes, S =56.6 mph
0]

Space mean speed for all vehicles, S =49.3 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: 4/5/2011
Analysis time period: AM
Freeway/Dir of Travel: 1-385 SB
Junction: 1-85
Jurisdiction: Greenville, SC
Analysis Year: 2035

Description:

1-85/1-385 No-Build

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 3030 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 30.0 mph
Volume on ramp 2065 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 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

3030
0.90
842
18

0
Level

PHF

vehicles

P
N Ol

(if one exists)

Conversion to pc/h Under Base Conditions

%

Yes

2596 vph
Upstream

Off

2300 Tt

Ramp

2065
0.90
574
18
0
Level
%

N
N Ol

Adjacent
Ramp
2596
0.90

721

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 3670 2501 3144 pcph

Estimation of V12 Merge Areas

L = 975.59 (Equation 13-6 or 13-7)
EQ
P = 0.608 Using Equation 1
FM
v =v (P ) = 2232 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 6171 6900 No
FO
vV or v 1438 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 = 2232 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\Y, 6171 4600 Yes
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 34.3 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 0.698
S

Space mean speed in ramp influence area, S = 47.4 mph
R

Space mean speed in outer lanes, S =56.6 mph
0]

Space mean speed for all vehicles, S =49.3 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: 4/5/2011
Analysis time period: AM
Freeway/Dir of Travel: 1-385 SB
Junction: 1-85
Jurisdiction: Greenville, SC
Analysis Year: 2035

Description:

1-85/1-385 No-Build

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 5095 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 30.0 mph
Volume on ramp 817 vph
Length of First accel/decel lane 920 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

5095
0.90
1415
18

0
Level

PHF

vehicles

P
N Ol

(if one exists)

Conversion to pc/h Under Base Conditions

%

Yes

1889 vph
Downstream

Ooff

920 ft

Ramp

817
0.90
227
18
0
Level
%

N
N Ol

Adjacent
Ramp
1889
0.90

525

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 6171 989 2288 pcph

Estimation of V12 Merge Areas

L = 10997.88 Equation 13-6 or 13-7)
EQ
P = 1.000 Using Equation 3
FM
v =v (P )= 6171 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 7160 6900 Yes
FO
vV or v 0 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 = 6171 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\Y, 7160 4600 Yes
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 55.1 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 5.285
S

Space mean speed in ramp influence area, S = -35.1 mph
R

Space mean speed in outer lanes, S =60.0 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: 4/5/2011
Analysis time period: AM
Freeway/Dir of Travel: 1-385 SB
Junction: 1-85
Jurisdiction: Greenville, SC
Analysis Year: 2035

Description:

1-85/1-385 No-Build

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 5095 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 30.0 mph
Volume on ramp 817 vph
Length of First accel/decel lane 920 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

5095
0.90
1415
18

0
Level

PHF

vehicles

P
N Ol

(if one exists)

Conversion to pc/h Under Base Conditions

%

Yes

2065 vph
Upstream

On

2900 Tt

Ramp

817
0.90
227
18
0
Level
%

N
N Ol

Adjacent
Ramp
2065
0.90

574

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 6171 989 2501 pcph

Estimation of V12 Merge Areas

L = (Equation 13-6 or 13-7)
EQ
P = 0.603 Using Equation 1
FM
v =v (P )= 3723 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 7160 6900 Yes
FO
vV or v 2448 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 = 3723 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\Y, 7160 4600 Yes
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 36.0 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 0.700
S

Space mean speed in ramp influence area, S = 47.4 mph
R

Space mean speed in outer lanes, S =52.6 mph
0]

Space mean speed for all vehicles, S =49.1 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

1-85

2035

1-385 NB
Greenville,

1-85/1-385 No-Build

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
4/5/2011

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

8234 vph

Right

1

40.0 mph

1875 vph

1000 ft
ft

(if one exists)

Yes

1001 vph
Downstream

Ooff

1800 ft

Freeway Ramp

8234 1875

0.90 0.90

2287 521

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
1001
0.90
278
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 9972 2271 1212 pcph
Estimation of V12 Diverge Areas
L = -147806.17 uation 13-12 or 13-13)
EQ
P = 0.406 Using Equation 5
FD
v =v + (v -vVv)P = 5399 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 9972 6900 Yes
Fi F
VvV =V -V 7701 6900 Yes
FO F R
\% 2271 2100 Yes
R
vV or v 4573 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 7272 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 7272 4400 Yes
12A
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 57.8 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.567
S

Space mean speed in ramp influence area, S =49.8 mph
R

Space mean speed in outer lanes, S =59.2 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

1-85

2035

1-385 NB
Greenville,

1-85/1-385 No-Build

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
4/5/2011

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

8234 vph

Right

1

40.0 mph

1875 vph

1000 ft
ft

(if one exists)

Yes

1649 vph
Upstream

On

1100 Tt

Freeway Ramp

8234 1875

0.90 0.90

2287 521

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
1649
0.90
458
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 9972 2271 1997 pcph
Estimation of V12 Diverge Areas
L = 15630.87 Equation 13-12 or 13-13)
EQ
P = 1.000 Using Equation 6
FD
v =v + (v -vVv)P = 9972 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 9972 6900 Yes
Fi F
VvV =V -V 7701 6900 Yes
FO F R
\% 2271 2100 Yes
R
vV or v 0 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 = 9972 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 9972 4400 Yes
12
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 81.0 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.567
S

Space mean speed in ramp influence area, S =49.8 mph
R

Space mean speed in outer lanes, S =65.8 mph
0

Space mean speed for all vehicles, S = 49.8 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:

PM

1-85

2035

1-385 NB
Greenville,

1-85/1-385 No-Build

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
4/5/2011

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

6359 vph

Right

1

25.0 mph

1001 vph

940 ft
ft

(if one exists)

Yes

2960 vph
Downstream

On

1500 Tt

Freeway Ramp

6359 1001

0.90 0.90

1766 278

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
2960
0.90
822
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 7701 1212 3585 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 0.512 Using Equation 5
FD
v =v + (v -vVv)P = 4533 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 7701 6900 Yes
Fi F
VvV =V -V 6489 6900 No
FO F R
\% 1212 1900 No
R
vV or v 3168 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 5001 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 5001 4400 Yes
12A
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 38.8 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.667

Space mean speed in ramp influence area, SS = 48.0 mph
Space mean speed in outer lanes, SR = 59.2 mph
Space mean speed for all vehicles, SO = 51.4 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

1-85

2035

1-385 NB
Greenville,

1-85/1-385 No-Build

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
4/5/2011

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

6359 vph

Right

1

25.0 mph

1001 vph

940 ft
ft

(if one exists)

Yes

1875 vph
Upstream

Off

1800 Tt

Freeway Ramp

6359 1001

0.90 0.90

1766 278

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
1875
0.90
521
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 7701 1212 2271 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 0.512 Using Equation 5
FD
v =v + (v -vVv)P = 4533 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 7701 6900 Yes
Fi F
VvV =V -V 6489 6900 No
FO F R
\% 1212 1900 No
R
vV or v 3168 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 5001 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 5001 4400 Yes
12A
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 38.8 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.667

Space mean speed in ramp influence area, SS = 48.0 mph
Space mean speed in outer lanes, SR = 59.2 mph
Space mean speed for all vehicles, SO = 51.4 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

1-85

2035

1-385 NB
Greenville,

1-85/1-385 No-Build

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
4/5/2011

Freeway Data

On Ramp Data

Adjacent Ramp Data

Fax:

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

Merge

3

60.0 mph
5358 vph
Right

2

55.0 mph
2960 vph
1500 ft
1500 ft

(if one exists)

Yes

1444 vph
Downstream

Ooff

3100 ft

Conversion to pc/h Under Base Conditions

Freeway

5358
0.90
1488

18
0

Level

P
N Ol

%

Ramp

2960
0.90
822
18
0
Level
%

N
N Ol

Adjacent
Ramp
1444
0.90

401

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 6489 3585 1749 pcph

Estimation of V12 Merge Areas

L = (Equation 13-6 or 13-7)
EQ
P = 0.555 Using Equation O
FM
v =v (P ) = 3601 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 10074 6900 Yes
FO
vV or v 2888 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 Yes
3 av34 12
If yes, v = 3708 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\Y, 10074 4600 Yes
12A
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 32.5 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 5.559
S

Space mean speed in ramp influence area, S = -40.1 mph
R

Space mean speed in outer lanes, S = 50.6 mph
0]

Space mean speed for all vehicles, S = mph




HCS 2010:

Florence & Hutcheson
501 Huger Street
Columbia, SC 29201

Phone: (803)254-5800

E-mail:

Analyst: JP
Agency/Co.:

Date performed: 4/5/2011
Analysis time period: AM
Freeway/Dir of Travel: 1-385 NB
Junction: 1-85
Jurisdiction: Greenville,
Analysis Year: 2035

Description:

1-85/1-385 No-Build

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

Freeway Data

On Ramp Data

Adjacent Ramp Data

Fax:

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

Merge

3

60.0 mph
5358 vph
Right

2

55.0 mph
2960 vph
1500 ft
1500 ft

(if one exists)

Yes

1001 vph
Upstream

Off

1600 Tt

Conversion to pc/h Under Base Conditions

Freeway

5358
0.90
1488

18
0

Level

P
N Ol

%

Ramp

2960
0.90
822
18
0
Level
%

N
N Ol

Adjacent
Ramp
1001
0.90

278

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 6489 3585 1212 pcph

Estimation of V12 Merge Areas

L = (Equation 13-6 or 13-7)
EQ
P = 0.555 Using Equation O
FM
v =v (P ) = 3601 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 10074 6900 Yes
FO
vV or v 2888 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 Yes
3 av34 12
If yes, v = 3708 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\Y, 10074 4600 Yes
12A
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 32.5 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 5.559
S

Space mean speed in ramp influence area, S = -40.1 mph
R

Space mean speed in outer lanes, S = 50.6 mph
0]

Space mean speed for all vehicles, S = 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

1-85

2035

1-385 SB
Greenville,

1-85/1-385 No-Build

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
4/5/2011

Freeway Data

Off Ramp Data

Adjacent Ramp Data

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

Diverge

4

60.0 mph
10149 vph
Right

2

55.0 mph
3969 vph
1500 ft
1500 ft

(if one exists)

Yes
1172
Downstr
On

2500

Freeway

10149
0.90
2819
18

0
Level
0.00
0.00
1.5
1.2

%
mi

eam

Conversion to pc/h Under Base Conditions

Ramp

3969
0.90
1103
18

0
Level
0.00
0.00
1.5
1.2

vph

ft

%
mi

Adjacent
Ramp
1172
0.90
326
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 12292 4807 1419 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 = 6753 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 12292 9200 Yes
Fi F
VvV =V -V 7485 9200 No
FO F R
\% 4807 4400 Yes
R
vV or v 2769 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 6892 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 6892 4400 Yes
12A
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 23.0 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.601
S

Space mean speed in ramp influence area, S =49.2 mph
R

Space mean speed in outer lanes, S =59.2 mph
0

Space mean speed for all vehicles, S =531 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

1-85

2035

1-385 SB
Greenville,

1-85/1-385 No-Build

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

F

Diverge Analysis

Florence & Hutcheson
4/5/2011

Freeway Data

Off Ramp Data

Adjacent Ramp Data

ax:

(803)929-0334

Freeway Merge and Diverge Segments Release 6.1

Diverge

4

60.0 mph
10149 vph
Right

2

55.0 mph
3969 vph
1500 ft
1500 ft

(if one exists)

Yes
2893
Upstrea
On

1600

Freeway

10149
0.90
2819
18

0
Level
0.00
0.00
1.5
1.2

%
mi

m

Conversion to pc/h Under Base Conditions

Ramp

3969
0.90
1103
18

0
Level
0.00
0.00
1.5
1.2

vph

ft

%
mi

Adjacent
Ramp
2893
0.90
804
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 12292 4807 3504 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 = 6753 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 12292 9200 Yes
Fi F
VvV =V -V 7485 9200 No
FO F R
\% 4807 4400 Yes
R
vV or v 2769 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 6892 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 6892 4400 Yes
12A
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 23.0 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.601
S

Space mean speed in ramp influence area, S =49.2 mph
R

Space mean speed in outer lanes, S =59.2 mph
0

Space mean speed for all vehicles, S =531 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: 4/5/2011
Analysis time period: PM
Freeway/Dir of Travel: 1-385 SB
Junction: 1-85
Jurisdiction: Greenville, SC
Analysis Year: 2035

Description:

1-85/1-385 No-Build

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 6180 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 30.0 mph
Volume on ramp 1172 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 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

6180
0.90
1717
18

0
Level

PHF

vehicles

P
N Ol

(if one exists)

Conversion to pc/h Under Base Conditions

%

Yes

1572 vph
Downstream

On

2000 Tt

Ramp

1172
0.90
326
18
0
Level
%

N
N Ol

Adjacent
Ramp
1572
0.90

437

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 7485 1419 1904 pcph

Estimation of V12 Merge Areas

L = (Equation 13-6 or 13-7)
EQ
P = 0.608 Using Equation 1
FM
v =v (P ) = 4553 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 8904 6900 Yes
FO
vV or v 2932 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 No
3 av34 12
If yes, v = 4785 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 8904 4600 Yes
12A
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 46.3 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 2.184
S

Space mean speed in ramp influence area, S = 20.7 mph
R

Space mean speed in outer lanes, S =51.1 mph
0]

Space mean speed for all vehicles, S =25.2 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: 4/5/2011
Analysis time period: PM
Freeway/Dir of Travel: 1-385 SB
Junction: 1-85
Jurisdiction: Greenville, SC
Analysis Year: 2035

Description:

1-85/1-385 No-Build

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 6180 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 30.0 mph
Volume on ramp 1172 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 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

6180
0.90
1717
18

0
Level

PHF

vehicles

P
N Ol

(if one exists)

Conversion to pc/h Under Base Conditions

%

Yes

3969 vph
Upstream

Off

2300 Tt

Ramp

1172
0.90
326
18
0
Level
%

N
N Ol

Adjacent
Ramp
3969
0.90
1103

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 7485 1419 4807 pcph

Estimation of V12 Merge Areas

L = 1560.46 (Equation 13-6 or 13-7)
EQ
P = 0.608 Using Equation 1
FM
v =v (P ) = 4553 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 8904 6900 Yes
FO
vV or v 2932 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 No
3 av34 12
If yes, v = 4785 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 8904 4600 Yes
12A
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 46.3 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 2.184
S

Space mean speed in ramp influence area, S = 20.7 mph
R

Space mean speed in outer lanes, S =51.1 mph
0]

Space mean speed for all vehicles, S =25.2 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: 4/5/2011
Analysis time period: PM
Freeway/Dir of Travel: 1-385 SB
Junction: 1-85
Jurisdiction: Greenville, SC
Analysis Year: 2035

Description:

1-85/1-385 No-Build

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 7352 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 30.0 mph
Volume on ramp 1572 vph
Length of First accel/decel lane 920 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

7352
0.90
2042
18

0
Level

PHF

vehicles

P
N Ol

(if one exists)

Conversion to pc/h Under Base Conditions

%

Yes

1914 vph
Downstream

Ooff

920 ft

Ramp

1572
0.90
437
18
0
Level
%

N
N Ol

Adjacent
Ramp
1914
0.90

532

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 8904 1904 2318 pcph

Estimation of V12 Merge Areas

L = 11142 .09 Equation 13-6 or 13-7)
EQ
P = 1.000 Using Equation 3
FM
v =v (P ) = 8904 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 10808 6900 Yes
FO
vV or v 0 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 = 8904 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 10808 4600 Yes
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 83.1 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 192.982
S

Space mean speed in ramp influence area, S = -3413.7 mph
R

Space mean speed in outer lanes, S =60.0 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: 4/5/2011
Analysis time period: PM
Freeway/Dir of Travel: 1-385 SB
Junction: 1-85
Jurisdiction: Greenville, SC
Analysis Year: 2035

Description:

1-85/1-385 No-Build

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 7352 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 30.0 mph
Volume on ramp 1572 vph
Length of First accel/decel lane 920 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

7352
0.90
2042
18

0
Level

PHF

vehicles

P
N Ol

(if one exists)

Conversion to pc/h Under Base Conditions

%

Yes

1172 vph
Upstream

On

2900 Tt

Ramp

1572
0.90
437
18
0
Level
%

N
N Ol

Adjacent
Ramp
1172
0.90

326

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 8904 1904 1419 pcph

Estimation of V12 Merge Areas

L = (Equation 13-6 or 13-7)
EQ
P = 0.603 Using Equation 1
FM
v =v (P ) = 5371 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 10808 6900 Yes
FO
vV or v 3533 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 No
3 av34 12
If yes, v = 6204 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 10808 4600 Yes
12A
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 62.1 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 13.217
S

Space mean speed in ramp influence area, S = -177.9 mph
R

Space mean speed in outer lanes, S =51.1 mph
0]

Space mean speed for all vehicles, S = 1481.4 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

2035

1-385 NB
Roper Mtn Rd
Greenville,

1-85/1-385 No-Build

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
4/5/2011

Freeway Data

Off Ramp Data

Adjacent Ramp Data

(8

03)929-0334

Freeway Merge and Diverge Segments Release 6.1

Diverge

4

60.0 mph
7566 vph
Right

2

55.0 mph
2567 vph
1500 ft
1500 ft
(if one exists)
Yes

727 vph
Downstream

On

1900 ft

Conversion to pc/h Under Base Conditions

Freeway

7566
0.90
2102
18

0
Level
0.00
0.00
1.5
1.2

%
mi

Ramp

2567

0.90

713

18

0

Level

0.00 %
0.00 mi
1.5

1.2

Adjacent
Ramp
727
0.90
202
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 9163 3109 880 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 = 4683 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 9163 9200 No
Fi F
VvV =V -V 6054 9200 No
FO F R
\% 3109 4400 No
R
vV or v 2240 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 = 4683 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 4683 4400 Yes
12
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 4.0 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.448
S

Space mean speed in ramp influence area, S =51.9 mph
R

Space mean speed in outer lanes, S =61.0 mph
0

Space mean speed for all vehicles, S =56.0 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:

AM

2035

1-385 NB
Roper Mtn Rd
Greenville,

1-85/1-385 No-Build

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
4/5/2011

Freeway Data

Off Ramp Data

Adjacent Ramp Data

(8

03)929-0334

Freeway Merge and Diverge Segments Release 6.1

Diverge

4

60.0 mph
7566 vph
Right

2

55.0 mph
2567 vph
1500 ft
1500 ft
(if one exists)
Yes

3076 vph
Upstream

On

3100 ft

Conversion to pc/h Under Base Conditions

Freeway

7566
0.90
2102
18

0
Level
0.00
0.00
1.5
1.2

%
mi

Ramp

2567

0.90

713

18

0

Level

0.00 %
0.00 mi
1.5

1.2

Adjacent
Ramp
3076
0.90
854
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 9163 3109 3725 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 = 4683 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 9163 9200 No
Fi F
VvV =V -V 6054 9200 No
FO F R
\% 3109 4400 No
R
vV or v 2240 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 = 4683 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 4683 4400 Yes
12
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 4.0 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.448
S

Space mean speed in ramp influence area, S =51.9 mph
R

Space mean speed in outer lanes, S =61.0 mph
0

Space mean speed for all vehicles, S =56.0 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:

AM

2035

1-385 NB
Roper Mtn Rd
Greenville,

1-85/1-385 No-Build

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
4/5/2011

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

4999 vph

Right

1

55.0 mph

727 vph

1500 ft
ft

(if one exists)

Yes

2567 vph
Upstream

Off

1950 Tt

Freeway Ramp

4999 727

0.90 0.90

1389 202

18 18

0 0

Level Level
% %
mi mi

1.5 1.5

1.2 1.2

Adjacent
Ramp
2567
0.90

713

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 6054 880 3109 pcph

Estimation of V12 Merge Areas

L = 2624 .48 (Equation 13-6 or 13-7)
EQ
P = 0.577 Using Equation 2
FM
v =v (P ) = 3492 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 6934 6900 Yes
FO
vV or v 2562 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 = 3492 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 6934 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 29.8 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 0.465
S

Space mean speed in ramp influence area, S =51.6 mph
R

Space mean speed in outer lanes, S =51.9 mph
0]

Space mean speed for all vehicles, S =517 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

2035

1-385 SB
Roper Mtn Rd
Greenville,

1-85/1-385 No-Build

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
4/5/2011

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

5543 vph

Right

1

55.0 mph

1276 vph

1100 ft
ft

(if one exists)

Yes

1359 vph
Downstream

On

2500 Tt

Freeway Ramp

5543 1276

0.90 0.90

1540 354

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
1359
0.90
378
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 6713 1545 1646 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 0.521 Using Equation 5
FD
v =v + (v -vVv)P = 4238 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 6713 6900 No
Fi F
VvV =V -V 5168 6900 No
FO F R
\% 1545 2200 No
R
vV or v 2475 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 = 4238 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 4238 4400 No
12
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 30.8 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.307

Space mean speed in ramp influence area, SS = 54.5 mph
Space mean speed in outer lanes, SR = 60.1 mph
Space mean speed for all vehicles, SO = 56.4 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: 4/5/2011
Analysis time period: AM
Freeway/Dir of Travel: 1-385 SB

Junction:

Jurisdiction:
Analysis Year:
Description:

Roper Mtn Rd

Greenville,

2035
1-85/1-385 No-Build

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 4267 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 1359 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
2596 vph
Downstream
acent Ramp Off
1780 ft

Junction Components Freeway
Volume, V (vph) 4267
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 1185
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

1359
0.90
378
18
0
Level
%

N
N Ol

Adjacent
Ramp
2596
0.90

721

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 5168 1646 3144 pcph

Estimation of V12 Merge Areas

L = 11640.13 Equation 13-6 or 13-7)
EQ
P = 1.000 Using Equation 3
FM
v =v (P ) = 5168 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 6814 6900 No
FO
vV or v 0 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 = 5168 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\Y, 6814 4600 Yes
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 48.5 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 3.707
S

Space mean speed in ramp influence area, S = -6.7 mph
R

Space mean speed in outer lanes, S =60.0 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: 4/5/2011
Analysis time period: AM
Freeway/Dir of Travel: 1-385 SB

Junction:

Jurisdiction:
Analysis Year:
Description:

Roper Mtn Rd

Greenville,

2035
1-85/1-385 No-Build

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 4267 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 1359 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
1276 vph
Upstream
acent Ramp Off
2220 ft

Junction Components Freeway
Volume, V (vph) 4267
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 1185
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

1359
0.90
378
18
0
Level
%

N
N Ol

Adjacent
Ramp
1276
0.90

354

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 5168 1646 1545 pcph

Estimation of V12 Merge Areas

L = 2598.80 (Equation 13-6 or 13-7)
EQ
P = 0.595 Using Equation 2
FM
v =v (P ) = 3077 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 6814 6900 No
FO
vV or v 2091 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 = 3077 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\Y, 6814 4600 Yes
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 32.2 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 0.595
S

Space mean speed in ramp influence area, S =49.3 mph
R

Space mean speed in outer lanes, S =543 mph
0]

Space mean speed for all vehicles, S =50.7 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:

PM

2035

1-385 NB
Roper Mtn Rd
Greenville,

1-85/1-385 No-Build

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
4/5/2011

Freeway Data

Off Ramp Data

Adjacent Ramp Data

(8

03)929-0334

Freeway Merge and Diverge Segments Release 6.1

Diverge

4

60.0 mph
8318 vph
Right

2

55.0 mph
1444 vph
1500 ft
1500 ft
(if one exists)
Yes

1329 vph
Downstream

On

1900 ft

Conversion to pc/h Under Base Conditions

Freeway

8318
0.90
2311
18

0
Level
0.00
0.00
1.5
1.2

%
mi

Ramp

1444

0.90

401

18

0

Level

0.00 %
0.00 mi
1.5

1.2

Adjacent
Ramp
1329
0.90
369
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 10074 1749 1610 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 = 3913 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 10074 9200 Yes
Fi F
VvV =V -V 8325 9200 No
FO F R
\% 1749 4400 No
R
vV or v 3080 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 4674 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 4674 4400 No
12A
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 3.9 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.325
S

Space mean speed in ramp influence area, S =541 mph
R

Space mean speed in outer lanes, S =59.2 mph
0

Space mean speed for all vehicles, S =56.7 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:

PM

2035

1-385 NB
Roper Mtn Rd
Greenville,

1-85/1-385 No-Build

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
4/5/2011

Freeway Data

Off Ramp Data

Adjacent Ramp Data

(8

03)929-0334

Freeway Merge and Diverge Segments Release 6.1

Diverge

4

60.0 mph
8318 vph
Right

2

55.0 mph
1444 vph
1500 ft
1500 ft
(if one exists)
Yes

2960 vph
Upstream

On

3100 ft

Conversion to pc/h Under Base Conditions

Freeway

8318
0.90
2311
18

0
Level
0.00
0.00
1.5
1.2

%
mi

Ramp

1444

0.90

401

18

0

Level

0.00 %
0.00 mi
1.5

1.2

Adjacent
Ramp
2960
0.90
822
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 10074 1749 3585 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 = 3913 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 10074 9200 Yes
Fi F
VvV =V -V 8325 9200 No
FO F R
\% 1749 4400 No
R
vV or v 3080 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 4674 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 4674 4400 No
12A
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 3.9 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.325
S

Space mean speed in ramp influence area, S =541 mph
R

Space mean speed in outer lanes, S =59.2 mph
0

Space mean speed for all vehicles, S =56.7 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: 4/5/2011
Analysis time period: PM
Freeway/Dir of Travel: 1-385 NB

Junction:

Jurisdiction:
Analysis Year:
Description:

Roper Mtn Rd

Greenville,

2035
1-85/1-385 No-Build

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 6874 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 1329 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
2567 vph
Upstream
acent Ramp Off
1950 ft

Junction Components Freeway
Volume, V (vph) 6874
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 1909
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

1329
0.90
369
18
0
Level
%

N
N Ol

Adjacent
Ramp
2567
0.90

713

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 8325 1610 3109 pcph

Estimation of V12 Merge Areas

L = 3266.69 (Equation 13-6 or 13-7)
EQ
P = 0.536 Using Equation 2
FM
v =v (P ) = 4465 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 9935 6900 Yes
FO
vV or v 3860 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 No
3 av34 12
If yes, v = 5625 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 9935 4600 Yes
12A
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 51.8 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 5.566
S

Space mean speed in ramp influence area, S = -40.2 mph
R

Space mean speed in outer lanes, S =51.1 mph
0]

Space mean speed for all vehicles, S = 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

2035

1-385 SB
Roper Mtn Rd
Greenville,

1-85/1-385 No-Build

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
4/5/2011

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

8498 vph

Right

1

55.0 mph

1242 vph

1100 ft
ft

(if one exists)

Yes

2893 vph
Downstream

On

2500 Tt

Freeway Ramp

8498 1242

0.90 0.90

2361 345

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
2893
0.90
804
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 10292 1504 3504 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 0.434 Using Equation 5
FD
v =v + (v -v)P = 5314 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 10292 6900 Yes
Fi F
VvV =V -V 8788 6900 Yes
FO F R
\% 1504 2200 No
R
vV or v 4978 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 7592 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 7592 4400 Yes
12A
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 59.6 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.303
S

Space mean speed in ramp influence area, S =545 mph
R

Space mean speed in outer lanes, S =59.2 mph
0

Space mean speed for all vehicles, S =557 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: 4/5/2011
Analysis time period: AM
Freeway/Dir of Travel: 1-385 SB

Junction:

Jurisdiction:
Analysis Year:
Description:

Roper Mtn Rd

Greenville,

2035
1-85/1-385 No-Build

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 7256 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 2893 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
3969 vph
Downstream
acent Ramp Off
1780 ft

Junction Components Freeway
Volume, V (vph) 7256
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 2016
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

2893
0.90
804
18
0
Level
%

N
N Ol

Adjacent
Ramp
3969
0.90
1103

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 8788 3504 4807 pcph

Estimation of V12 Merge Areas

L = 17797.11 Equation 13-6 or 13-7)
EQ
P = 1.000 Using Equation 3
FM
v =v (P ) = 8788 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 12292 6900 Yes
FO
vV or v 0 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 = 8788 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 12292 4600 Yes
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 90.3 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 850.143
S

Space mean speed in ramp influence area, S = -15242.6 ph
R

Space mean speed in outer lanes, S =60.0 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: 4/5/2011
Analysis time period: PM
Freeway/Dir of Travel: 1-385 SB

Junction:

Jurisdiction:
Analysis Year:
Description:

Roper Mtn Rd

Greenville,

2035
1-85/1-385 No-Build

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 7256 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 2893 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
1242 vph
Upstream
acent Ramp Off
2220 ft

Junction Components Freeway
Volume, V (vph) 7256
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 2016
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

2893
0.90
804
18
0
Level
%

N
N Ol

Adjacent
Ramp
1242
0.90

345

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 8788 3504 1504 pcph

Estimation of V12 Merge Areas

L = 3771.09 (Equation 13-6 or 13-7)
EQ
P = 0.522 Using Equation 2
FM
v =v (P ) = 4583 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 12292 6900 Yes
FO
vV or v 4205 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? Yes
3 av34
Is vV or v >1.5v /2 No
3 av34 12
If yes, v = 6088 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 12292 4600 Yes
12A
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 69.3 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 57.280
S

Space mean speed in ramp influence area, S = -971.0 mph
R

Space mean speed in outer lanes, S =51.1 mph
0]

Space mean speed for all vehicles, S =285.9 mph
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