



















































































































































































































































































































































































































































































































































































HC

S+: Ramps and Ramp Junctions Release 5.2

Phone: Fax:
E-mail:
Diverge Analysis
Analyst: CH
Agency/Co.: PARSONS
Date performed: 8/16/2007
Analysis time period: PM Peak
Freeway/Dir of Travel: I-75 SB

Junction:
Jurisdiction:
Analysis Year:

Description: Detroit

Dragoon Exit Ramp

2035 (PAO)

River International Crossing Project

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 4

Free-flow speed on freeway 55.0 mph

Volume on freeway 5814 vph
Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 30.0 mph

Volume on ramp 70 vph

Length of first accel/decel lane 260 ft

Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent ramp vph

Position of adjacent ramp

Type of adjacent ramp

Distance to adjacent ramp ft

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15

Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE,

ER

Conversion to pc/h Under Base Conditions

Freeway Ramp

5814 70

0.95 0.95

1530 18

11 25

0 0

Level Grade
0.00 % -4.00 3
0.00 mi 0.17 mi
1.5 1.5

1.2 1.2

Adjacent
Ramp

oe

vph

o oo <



Heavy vehicle adjustment, fHV 0.948 0.889
Driver population factor, fP 1.00 1.00
Flow rate, vp 6457 83 pcph
Estimation of V12 Diverge Areas
L = (Equation 25-8 or 25-9)
EQ
P = 0.436 Using Equation 8
FD
v =v + (v - v ) P 2862 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
v =V 6457 9000 No
Fi F
v 2862 4400 No
12
v =V - v 6374 9000 No
FO F R
v 83 2000 No
R
Level of Service Determination (if not F)
Density, D = 4.252 + 0.0086 v - 0.009 L = 26.5 pc/mi/1n
R 12 D

Level of service for ramp-freeway junction areas of influence C

Intermediate speed variable,
Space mean speed in ramp influence area,
Space mean speed in outer lanes,

Space mean speed for all vehicles,

Speed Estimation

D
S
S
R
S
0
S

Il

Il

0.500
48.5 mph
57.2 mph

53.0 mph




HCS+: Ramps and Ramp Junctions Release 5.2

Phone: Fax:
E-mail:
Diverge Analysis
Analyst: CH
Agency/Co.: PARSONS
Date performed: 8/16/2007
Analysis time period: PM Peak
Freeway/Dir of Travel: I-75 SB

Junction:
Jurisdiction:
Analysis Year:
Description: Detroit

Springwells Exit Ramp

2035 (PAO)

River International Crossing Project

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 4

Free-flow speed on freeway 55.0 mph

Volume on freeway 5810 vph
Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 30.0 mph

Volume on ramp 257 vph

Length of first accel/decel lane 535 ft

Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent ramp vph

Position of adjacent ramp

Type of adjacent ramp

Distance to adjacent ramp ft

Junction Components Freeway

Volume, V (vph) 5810

Peak-hour factor, PHF 0.95

Peak 15-min volume, v15 1529

Trucks and buses 11

Recreational vehicles 0

Terrain type: Level
Grade 0.00 %
Length 0.00 mi

Trucks and buses PCE, ET 1.5

Recreational vehicle PCE, ER 1.2

Ramp

257
0.95
68

19

0
Grade
-1.20
0.13
1.5
1.2

Conversion to pc/h Under Base Conditions

oe

Adjacent
Ramp



Heavy vehicle adjustment, fHV 0.948 0.913
Driver population factor, £P 1.00 1.00
Flow rate, vp 6452 296 pcph
Estimation of V12 Diverge Areas
L = (Equation 25-8 or 25-9)
EQ
p = 0.436 Using Equation 8
FD
v =v + (v ~-v )P = 2980 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
v =V 6452 9000 No
Fi F
v 2980 4400 No
12
v =V -V 6156 9000 No
FO F R
v 296 2000 No
R
Level of Service Determination (if not F)
Density, D = 4.252 + 0.0086 v - 0.009 L = 25.1 pc/mi/ln
R 12 D

Level of service for ramp-freeway junction areas of influence C

Speed Estima

Intermediate speed variable,
Space mean speed in ramp influence area,
Space mean speed in outer lanes,

Space mean speed for all vehicles,

tion

D
S
S
R
S
0
S

0.520
48.2 mph
57.5 mph

52.8 mph




HCS+: Freeway Weaving Release 5.2

Phone: Fax:
E-mail:

Operational Analysis

Analyst: CH
Agency/Co.: PARSONS
Date Performed: 8/15/2007
Analysis Time Period: AM Peak
Freeway/Dir of Travel: 1I-75 NB
Weaving Location: From Clark Ent. to Grand Exit
Jurisdiction:
Analysis Year: 2035 (PAO)
Description: Detroit River International Crossing Project
Inputs
Freeway free-flow speed, SFF 55 mph
Weaving number of lanes, N 5
Weaving segment length, L 1251 ft
Terrain type Level
Grade %
Length mi
Weaving type A
Volume ratio, VR 0.10
Weaving ratio, R 0.43

Conversion to pc/h Under Base Conditions

Non-Weaving Weaving

\Y v v

A-C B-D A-D
Volume, V 4957 80 216
Peak-hour factor, PHF 0.95 0.95 0.95
Peak 15-min volume, v15 1304 21 57
Trucks and buses 12 3 25
Recreational vehicles 0 0 0
Trucks and buses PCE, ET 1.5 1.5 1.5
Recreational wvehicle PCE, ER 1.2 1.2 1.2
Heavy vehicle adjustment, fHV 0.943 0.985 0.889
Driver population adjustment, f£P 1.00 1.00 1.00
Flow rate, v 5530 85 255

Weaving and Non-Weaving Speeds

veh/h

o0 do <

pc/h

Weaving Non-Weaving
a (Exhibit 24-6) 0.15 0.00
b {(Exhibit 24-6) 2.20 4.00
¢ (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 0.61 0.25
Weaving and non-weaving speeds, Si 42.90 50.91

Number of lanes required for



unconstrained operation, Nw (Exhibit 24-7) 0.99
Maximum number of lanes, Nw (max) (Exhibit 24-7) 1.40
Type of operation is Unconstrained

Weaving Segment Speed, Density, Level of Service and Capacity

Weaving segment speed, S 50.02 mph
Weaving segment density, D 24.84 pc/mi/1n
Level of service, LOS C

Capacity of base condition, cb 9641 pc/h
Capacity as a 1l5-minute flow rate, c 9095 pc/h
Capacity as a full-hour volume, ch 8640 pc/h

Limitations on Weaving Segments

If Max Exceeded See Note

Analyzed Maximum Note
Weaving flow rate, Vw 597 2800 a
Average flow rate (pcphpl) 1242 2250 b
Volume ratio, VR 0.10 0.20 c
Weaving ratio, R 0.43 N/A d
Weaving length (ft) 1251 2500 e

Notes:
a. Weaving segments longer than 2500 ft. are treated as isolated merge and
diverge areas using the procedures of Chapter 25, "Ramps and Ramp

Junctions".

b. Capacity constrained by basic freeway capacity.

c. Capacity occurs under constrained operating conditions.

d. Three-lane Type A segments do not operate well at volume ratios greater
than 0.45. Poor operations and socme local gueuing are expected in such
cases.

e. Four-lane Type A segments do not operate well at volume ratios greater
than 0.35. Poor operations and some local queuing are expected in such
cases.

f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h
(Type A), 4,000 (Type B), 3,500 (Type C).

g. Five-lane Type A segments do not cperate well at volume ratios greater
than 0.20. Poor operations and some local queuing are expected in such
cases. '

h. Type B weaving segments do not operate well at volume ratios greater
than 0.80. Pcor operations and some local gueuing are expected in such
cases.

i. Type C weaving segments do not operate well at volume ratios greater
than 0.50. Poor operations and some local queuing are expected in such

cases.



HCS+: Freeway Weaving Release 5.2

Phone: Fax:
E-mail:
Operational Analysis
Analyst: CH
Agency/Co.: PARSONS
Date Performed: 8/15/2007
Analysis Time Period: Midday Peak
Freeway/Dir of Travel: I-75 NB

Weaving Location:
Jurisdiction:

From Clark Ent. to Grand Exit

Analysis Year: 2035 (PAOQ)
Description: Detroit River International Crossing Project
Inputs
Freeway free-flow speed, SFF 55 mph
Weaving number of lanes, N 5
Weaving segment length, L 1251 ft
Terrain type Level
Grade %
Length mi
Weaving type A
Volume ratio, VR 0.30
Weaving ratio, R 0.34

Non-Weaving

v

A-C
Volume, V 2095
Peak-hour factor, PHF 0.95
Peak 15-min volume, wv15 551
Trucks and buses 25
Recreational vehicles 0
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2
Heavy vehicle adjustment, fHV 0.889
Driver population adjustment, fP 1.00
Flow rate, Vv 2480

a (Exhibit 24-6)

b (Exhibit 24-6)

c (Exhibit 24-6)

d (Exhibit 24-6)

Weaving intensity factor
Weaving and non-weaving

Number of lanes required

, Wi
speeds, Si
for

v
B-D

40
0.
11
0
0
1
1.
1
1
4

2

95

.5

2

.000
.00

Weaving and Non-Weaving Speeds

Non-Weaving

0
4
1
0
0
5

Conversion to pc/h Under Base Conditions

Weaving
\Y
A-D
595
0.95
157
25
0
.5
.2
.889
.00
04

RO R R

veh/h

0 oo <

pc/h

.00
.00
.30
.75
.14
4.49



unconstrained operation,
Maximum number of lanes,
Type of operation is

Nw
Nw

(Exhibit 24-7)
(max)

(Exhibit 24-7)

1.86
1.40
Constrained

_________ Weaving Segment Speed, Density, Level of Service and Capacity_
Weaving segment speed, S 46.89 mph

Weaving segment density, D 15.32 pc/mi/ln

Level of service, LOS B

Capacity of base condition, cb 9061 pc/h

Capacity as a 15-minute flow rate, c 8054 pc/h

Capacity as a full-hour volume, ch 7651 pc/h

Limitations on Weaving Segments

If Max Exceeded See Note

Analyzed Maximum Note
Weaving flow rate, Vw 1070 2800 a
Average flow rate (pcphpl) 718 2250 b
Volume ratio, VR 0.30 0.20 c
Weaving ratio, R 0.34 N/A d
Weaving length (ft) 1251 2500 e

Notes:

a. Weaving segments longer than 2500 ft. are treated as isolated merge and
diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions”.

b. Capacity constrained by basic freeway capacity.

c. Capacity occurs under constrained operating conditions.

d. Three-lane Type A segments do not operate well at volume ratios greater
than 0.45. Poor operations and some local queuing are expected in such
cases.

e. Four-lane Type A segments do not operate well at volume ratios greater
than 0.35. Poor operations and some local queuing are expected in such
cases.

f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h
(Type A), 4,000 (Type B), 3,500 (Type C).

g. Five-lane Type A segments do not operate well at volume ratios greater
than 0.20. Poor operations and some local queuing are expected in such
cases.

h. Type B weaving segments do not operate well at volume ratios greater
than 0.80. Poor operations and some local queuing are expected in such
cases.

i. Type C weaving segments do not operate well at volume ratios greater

than 0.50.
cases.

Poor operations and some local queuing are expected in such



HCS+:

Phone:

E-mail:

Analyst: CH
Agency/Co.: PARSONS
Date Performed: 8/15/2007
Analysis Time Period: PM Peak
Freeway/Dir of Travel: I-75 NB

Weaving Location:

Jurisdiction:
Analysis Year:

Description:

Freeway Weaving Release 5.2

From Clark Ent.

2

035

(PAO)

Freeway free-flow speed,
Weaving number of lanes,
Weaving segment length,

Terrain type

Grade
Length

Weaving type

Volume ratio,
Weaving ratio,

VR
R

L

SFF
N

Inputs

to Grand Exit

Fax:

Operational Analysis

Detroit River International Crossing Project

55

1251
Level

Non-Weaving

Non-Weaving

\ v

A-C B~-D
Volume, V 2812 48
Peak-hour factor, 0.95 0.95
Peak 15-min volume, 740 13
Trucks and buses 12 0
Recreational wvehicles 0 0
Trucks and buses PCE, 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2
Heavy vehicle adjustment, fHV 0.943 1.000
Driver population adjustment, f£fP 1.00 1.00
Flow rate, v 3137 50

Weaving and Non-Weaving Speeds

Weaving
a (Exhibit 24-6) 0.15 0
b (Exhibit 24-6) 2.20 4
c (Exhibit 24-6) 0.97 1
d (Exhibit 24-6) 0.80 0
Weaving intensity factor, Wi 1.49 0
Weaving and non-weaving speeds, Si 33.10 5

Number of lanes required for

Conversion to pc/h Under Base Conditions

Weaving
\Y

A-D
669
0.95
176
25
0
1.5
1.2
0.889
1.00
792

veh/h

oe oe <

pc/h

.00
.00
.30
.75
.18
3.12



unconstrained operation, Nw (Exhibit 24-7) 1.87
Maximum number of lanes, Nw (max) (Exhibit 24-7) 1.40
Type of operation is Constrained

Weaving Segment Speed, Density, Level of Service and Capacity

Weaving segment speed, S 45.23 mph
Weaving segment density, D 19.81 pc/mi/ln
Level of service, LOS B

Capacity of base condition, cb 9061 pc/h
Capacity as a 15-minute flow rate, c¢ 8548 pc/h
Capacity as a full-hour volume, ch 8121 pc/h

Limitations on Weaving Segments

If Max Exceeded See Note

Analyzed Maximum Note

Weaving flow rate, Vw 1292 2800 a

Average flow rate (pcphpl) 895 2250 b

Volume ratio, VR 0.29 0.20 c

Weaving ratio, R 0.39 N/A d

Weaving length (ft) 1251 2500 e

Notes:

a. Weaving segments longer than 2500 ft. are treated as isolated merge and
diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".

b. Capacity constrained by basic freeway capacity.

c. Capacity occurs under constrained operating conditions.

d. Three-lane Type A segments do not operate well at volume ratios greater
than 0.45. Poor coperations and some local queuing are expected in such
cases.

e. Four-lane Type A segments do not operate well at volume ratios greater
than 0.35. Poor operations and some local queuing are expected in such
cases.

f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h
(Type A), 4,000 (Type B}, 3,500 (Type C).

g. Five-lane Type A segments do not operate well at volume ratios greater
than 0.20. Poor operations and some local queuing are expected in such
cases.

h. Type B weaving segments do not operate well at volume ratios greater
than 0.80. Poor operations and some local gqueuing are expected in such
cases.

i. Type C weaving segments do not operate well at volume ratios greater
than 0.50. Poor operations and some local gueuing are expected in such

cases.



HCS+: Freeway Weaving Release 5.2

Phone: Fax:
E-mail:

Operational Analysis

Analyst: CH
Agency/Co.: PARSONS
Date Performed: 8/16/2007
Analysis Time Period: AM Peak
Freeway/Dir of Travel: 1I-75 SB
Weaving Location: From Amb. Ent. to Clark Exit
Jurisdiction:
Analysis Year: 2035 (PAO)
Description: Detroit River International Crossing Project
Inputs
Freeway free-flow speed, SFF 55 mph
Weaving number of lanes, N 5
Weaving segment length, L 1316 ft
Terrain type Level
Grade %
Length mi
Weaving type A
Volume ratioc, VR 0.28
Weaving ratio, R 0.38

Conversion to pc/h Under Base Conditions

Non-Weaving Weaving

v \Y A% \%

A-C B-D A-D B-C
Volume, V 2631 178 451 643 veh/h
Peak-hour factor, PHF 0.95 0.95 0.95 0.95
Peak 15-min volume, v15 692 47 119 169 v
Trucks and buses 15 3 0 25 %
Recreational vehicles 0 0 0 0 %
Trucks and buses PCE, ET 1.5 1.5 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 1.2 1.2
Heavy vehicle adjustment, fHV 0.930 0.985 1.000 0.889
Driver population adjustment, f£fP 1.00 1.00 1.00 1.00
Flow rate, v 2977 190 474 761 pc/h

Weaving and Non-Weaving Speeds

Weaving Non-Weaving
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
¢ (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.38 0.17
Weaving and non-weaving speeds, Si 33.87 53.60

Number of lanes required for



unconstrained operation, Nw (Exhibit 24-7) 1.85
Maximum number of lanes, Nw (max) (Exhibit 24-7) 1.40
Type of operation is Constrained

_Weaving Segment Speed, Density, Level of Service and Capacity

Weaving segment speed, S 46.07 mph
Weaving segment density, D 19.11 pc/mi/ln
Level of service, LOS B

Capacity of base condition, c¢b 9129 pc/h
Capacity as a 15-minute flow rate, c 8492 pc/h
Capacity as a full-hour volume, ch 8067 pc/h

Limitations on Weaving Segments

If Max Exceeded See Note

Analyzed Maximum Note

Weaving flow rate, Vw 1235 2800 a

Average flow rate (pcphpl) 880 2250 b

Volume ratio, VR 0.28 0.20 c

Weaving ratio, R 0.38 N/A d

Weaving length (ft) 1316 2500 e

Notes:

a. Weaving segments longer than 2500 ft. are treated as isolated merge and
diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".

b. Capacity constrained by basic freeway capacity.

¢. Capacity occurs under constrained operating conditions.

d. Three-lane Type A segments do not operate well at volume ratios greater
than 0.45. Poor operations and some local qgueuing are expected in such
cases.

e. Four-lane Type A segments do not operate well at volume ratios greater
than 0.35. Poor operations and some local queuing are expected in such
cases.

f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h
(Type A), 4,000 (Type B), 3,500 (Type C).

g. Five-lane Type A segments do not operate well at volume ratios greater
than 0.20. Poor operations and some local queuing are expected in such
cases.

h. Type B weaving segments do not operate well at volume ratios greater
than 0.80. Poor operations and some local queuing are expected in such
cases.

i. Type C weaving segments do not operate well at volume ratios greater
than 0.50. Poor operations and some local queuing are expected in such

cases.



HCS+: Freeway Weaving Release 5.2

Phone: Fax:
E-mail:
Operational Analysis
Analyst: CH
Agency/Co.: PARSONS
Date Performed: 8/16/2007
Analysis Time Period: Midday Peak
Freeway/Dir of Travel: 1I-75 SB

Weaving Location:
Jurisdiction:

From Amb. Ent. to Clark Exit

Analysis Year: 2035 (PAO)
Description: Detroit River International Crossing Project
Inputs
Freeway free-flow speed, SFF 55 mph
Weaving number of lanes, N 5
Weaving segment length, L 1316 ft
Terrain type Level
Grade %
Length mi
Weaving type A
Volume ratio, VR 0.24
Weaving ratio, R 0.40
Conversion to pc/h Under Base Conditions

Non-Weaving Weaving

\% \% \Y \Y

A-C B-D A-D B-C
Volume, V 2253 131 328 440 veh/h
Peak-hour factor, PHF 0.95 0.95 0.95 0.95
Peak 15-min volume, wv15 593 34 86 116 v
Trucks and buses 25 0 3 25 3
Recreational vehicles 0 0 0 0 5
Trucks and buses PCE, ET 1.5 1.5 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 1.2 1.2
Heavy vehicle adjustment, fHV 0.889 1.000 0.985 0.889
Driver population adjustment, fP 1.00 1.00 1.00 1.00
Flow rate, v 2668 137 350 521 pc/h

Weaving and Non-Weaving Speeds

Weaving Non-Weaving
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
¢ (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.08 0.11
Weaving and non-weaving speeds, Si 36.67 55.39
Number of lanes required for



unconstrained operation, Nw (Exhibit 24-7) 1.64
Maximum number of lanes, Nw (max) (Exhibit 24-7) 1.40
Type of operation is Constrained

Weaving Segment Speed, Density, Level of Service and Capacity

Weaving segment speed, S 49.41 mph
Weaving segment density, D 14.88 pc/mi/ln
Level of service, LOS B

Capacity of base condition, cb 9129 pc/h
Capacity as a 15-minute flow rate, c 8115 pc/h
Capacity as a full-hour volume, ch 7709 pc/h

Limitations on Weaving Segments

If Max Exceeded See Note

Analyzed Maximum Note

Weaving flow rate, Vw 871 2800 a

Average flow rate (pcphpl) 735 2250 b

Volume ratio, VR 0.24 0.20 c

Weaving ratio, R ' 0.40 N/A d

Weaving length (ft) 1316 2500 e

Notes:

a. Weaving segments longer than 2500 ft. are treated as isolated merge and
diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".

b. Capacity constrained by basic freeway capacity.

c. Capacity occurs under constrained operating conditions.

d. Three-lane Type A segments do not operate well at volume ratios greater
than 0.45. Poor operations and some local queuing are expected in such
cases.

e. Four-lane Type A segments do not operate well at volume ratios greater
than 0.35. Poor operations and some local queuing are expected in such
cases.

f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h
(Type A), 4,000 (Type B), 3,500 (Type C).

g. Five-lane Type A segments do not operate well at volume ratios greater
than 0.20. Poor operations and some local queuing are expected in such
cases.

h. Type B weaving segments do not operate well at volume ratios greater
than 0.80. Poor operations and some local queuing are expected in such
cases.

i. Type C weaving segments do not operate well at volume ratios greater
than 0.50. Poor operations and some local gueuing are expected in such

cases.



HCS+: Freeway Weaving Release 5.2

Phone: Fax:
E-mail:
Operational Analysis
Analyst: CH
Agency/Co.: PARSONS
Date Performed: 8/16/2007
Analysis Time Period: PM Peak
Freeway/Dir of Travel: I-75 SB
Weaving Location: From Amb. Ent. to Clark Exit
Jurisdiction:
Analysis Year: 2035 (PAO)
Description: Detroit River International Crossing Project
Inputs
Freeway free-flow speed, SFF 55 mph
Weaving number of lanes, N 5
Weaving segment length, L 1316 ft
Terrain type Level
Grade 3
Length mi
Weaving type A
Volume ratio, VR 0.19
Weaving ratio, R 0.38

Volume, V
Peak-hour factor,
Peak 15-min volume,
Trucks and buses
Recreational vehicles
Trucks and buses PCE,

PHF

Recreational vehicle PCE,
Heavy vehicle adjustment,
Driver population adjustment,

Flow rate, v

v1l5

Conversion to pc/h Under Base Conditions

Non-Weaving Weaving
v v \Y \Y%
A-C B-D A-D B-C
4683 172 447 670 veh/h
0.95 0.95 0.95 0.95
1232 45 118 176 v
10 0 4 25 %
0 0 0 0 %
ET 1.5 1.5 1.5 1.5
ER 1.2 1.2 1.2 1.2
fHV 0.952 1.000 0.980 0.889
fp 1.00 1.00 1.00 1.00
5175 181 479 793 pc/h

Weaving and Non-Weaving Speeds

(Exhibit
(Exhibit
(Exhibit
(Exhibit

24-6)
24-6)
24-6)
24-6)

Q0T

Weaving intensity factor,
Weaving and non-weaving speeds,

Weaving Non-Weaving
0.15 0.00
2.20 4,00
0.97 1.30
0.80 0.75
wi 1.76 0.21
Si 31.31 52.14

Number of lanes required for



unconstrained operation, Nw (Exhibit 24-7) 1.53
Maximum number of lanes, Nw (max) (Exhibit 24-7) 1.40
Type of operation is Constrained

Weaving Segment Speed, Density, Level of Service and Capacity

Weaving segment speed, S 46.24 mph
Weaving segment density, D 28.67 pc/mi/ln
Level of service, LOS D

Capacity of base condition, cb 9176 pc/h
Capacity as a 15-minute flow rate, c 8739 pc/h
Capacity as a full-hour volume, ch 8302 pc/h

Limitations on Weaving Segments

If Max Exceeded See Note

Analyzed Maximum Note

Weaving flow rate, Vw 1272 2800 a

Average flow rate (pcphpl) 1325 2250 b

Volume ratio, VR 0.19 0.20 c

Weaving ratio, R 0.38 N/A d

Weaving length (ft) 1316 2500 e

Notes:

a. Weaving segments longer than 2500 ft. are treated as isolated merge and
diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".

b. Capacity constrained by basic freeway capacity.

c. Capacity occurs under constrained operating conditions.

d. Three-lane Type A segments do not operate well at volume ratios greater
than 0.45. Poor operations and some local queuing are expected in such
cases.

e. Four-lane Type A segments do not operate well at volume ratios greater
than 0.35. Poor operations and some local queuing are expected in such
cases.

f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h
(Type A), 4,000 (Type B), 3,500 (Type C).

g. Five-lane Type A segments do not operate well at volume ratios greater
than 0.20. Poor operations and some local queuing are expected in such
cases.

h. Type B weaving segments do not operate well at volume ratios greater
than 0.80. Poor operations and some local gueuing are expected in such
cases.

i. Type C weaving segments do not operate well at volume ratios greater
than 0.50. Poor operations and some local queuing are expected in such

cases.



