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BASIC FREEWAY SEGMENTS WORKSHEET
EMF Flatie Spreed] FES = 75 i ’ - 1’
E M e T T e Apglication Input Qutput
E il BEnith_| # T 5|?‘7% s Operational (LOS) FFS, B, w, L0s, 5. D
a o B - 4t %&\ Design (M) FFS, LOS, v, N, 5D
g SSmil . P Design (v} FFS, LOS, N 05D
% - N e v 5 A B Plarning (LOS) FFS, M, AADT 105, 5, D
E W -:‘;_'%’_ o i s - =] Lo~ Planning (A FF3. LOS, AADT N, 5D
= SO I - Planning (e} FFS. LOS. N 5.0
2w & wF T o % i
= M 200 1200 1600 2000 2400
Fhows Rate {pethiing
General Information [Site Information
Analyst KT Highway/Direction of Travel 1-405 NB
IAgency or Company URS From/To Wardlow
Date Performed 8/20/2008 Jurisdiction Caltrans
Analysis Time Period AM Analysis Year 2008
Project Description LAMTA |-710 PA-ED
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
Volume, V 9503 veh/h Peak-Hour Factor, PHF 0.96
AADT veh/day %Trucks and Buses, P 6
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade %  Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 Eq 1.2
E; 2.0 fry = 1V1+P(Eq - 1) + Pg(Eg - 1] 0.943
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fu mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
i ) Lc mi/h
Interchange Density 0.50 I/mi )
fo mi/h
Number of Lanes, N 5 . .
FFS (measured) 55.0 mi/h N mifh
Base free-flow Speed, BFFS mith FFS 55.0 mifh
ILOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
vp=(V or DDHV) / (PHF x N x f,,,, x 9
2099 pc/h/in v, = (V or DDHV) / (PHF x N x f,,\, x
f,) fr; pc/h
S 53.0 mi/h P o
mi
D=v_ /S 39.6 c/mi/ln
p P D=v_ /S pc/mi/ln
LOS E P
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S - Speed
umber o1ianes bee Ep, - Exhibits23-8, 23-10 fL - Exhibit 23-4
V' - Hourly volume D -Density E.. - Exhibits 23-8, 23-10, 23-11 f . - Exhibit 23-5
- EXNhIDI -6, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Le =
LF())S Lovel of . BFFS - Base freef g f, - Page 23-12 fy, - Exhibit 23-6
- Level of service - Base free-flow spee
o ) P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY SEGMENTS WORKSHEET
EMF Flatie Spreed] FES = 75 i ’ - 1’
E M e T T e Apglication Input Qutput
E il BEnith_| # T 5|?‘7% s Operational (LOS) FFS, B, w, L0s, 5. D
a o B - 4t %&\ Design (M) FFS, LOS, v, N, 5D
g SSmil . P Design (v} FFS, LOS, N 05D
% - N e v 5 A B Plarning (LOS) FFS, M, AADT 105, 5, D
E W -:‘;_'%’_ o i s - =] Lo~ Planning (A FF3. LOS, AADT N, 5D
= SO I - Planning (e} FFS. LOS. N 5.0
2w & wF T o % i
= M 200 1200 1600 2000 2400
Fhows Rate {pethiing
General Information [Site Information
Analyst KT Highway/Direction of Travel 1-405 NB
IAgency or Company URS From/To Wardlow
Date Performed 8/20/2008 Jurisdiction Caltrans
Analysis Time Period AM Analysis Year 2008
Project Description LAMTA |-710 PA-ED
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
Volume, V 8319 veh/h Peak-Hour Factor, PHF 0.97
AADT veh/day %Trucks and Buses, P 5
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade %  Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 Eq 1.2
E; 2.0 fry = 1V1+P(Eq - 1) + Pg(Eg - 1] 0.952
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fu mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
i ) Lc mi/h
Interchange Density 0.50 I/mi )
fo mi/h
Number of Lanes, N 5 . .
FFS (measured) 55.0 mi/h N mifh
Base free-flow Speed, BFFS mith FFS 55.0 mifh
ILOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
vp=(V or DDHV) / (PHF x N x f,,,, x 9
1801 pc/h/in v, = (V or DDHV) / (PHF x N x f,,\, x
f,) fr; pc/h
S 55.0 mi/h P o
mi
D=v_ /S 32.8 c/mi/ln
p P D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S - Speed
umber o1ianes bee Ep, - Exhibits23-8, 23-10 fL - Exhibit 23-4
V' - Hourly volume D -Density E.. - Exhibits 23-8, 23-10, 23-11 f . - Exhibit 23-5
- EXNhIDI -6, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Le =
LF())S Lovel of . BFFS - Base freef g f, - Page 23-12 fy, - Exhibit 23-6
- Level of service - Base free-flow spee
o ) P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY SEGMENTS WORKSHEET
EBDF Flatie Spreed] FES = 75 i ’ - 1’
E M e T T e Apglication Input Qutput
E il BEnith_| # T 5|?‘7% s Operational (LOS) FFS, B, w, L0s, 5. D
a o B - 4t %&\ Design (M) FFS, LOS, v, N, 5D
g SSmil . P Design (v} FFS, LOS, N 05D
% - N e v 5 A B Plarning (LOS) FFS, M, AADT 105, 5, D
E W -:‘;_'%’_ o i s - =] Lo~ Planning (A FF3. LOS, AADT N, 5D
= SO I - Planning (e} FFS. LOS. N 5.0
2w & wF T o % i
= M 200 1200 1600 2000 2400
Fhows Rate {pethiing
General Information [Site Information
Analyst KK Highway/Direction of Travel 1-405 NB
IAgency or Company URS From/To Wardlow
Date Performed 8/20/2008 Jurisdiction Caltrans
Analysis Time Period AM Analysis Year 2008
Project Description LAMTA |-710 PA-ED
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
Volume, V 8085 veh/h Peak-Hour Factor, PHF 0.97
AADT veh/day %Trucks and Buses, P 7
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade %  Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 Eq 1.2
E; 2.0 fry = 1V1+P(Eq - 1) + Pg(Eg - 1] 0.935
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fu mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
i ) Lc mi/h
Interchange Density 0.50 I/mi )
fo mi/h
Number of Lanes, N 5 . .
FFS (measured) 57.0 mi/h N mifh
Base free-flow Speed, BFFS mith FFS 57.0 mifh
ILOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
vp=(V or DDHV) / (PHF x N x f,,,, x 9
1784 pc/h/in v, = (V or DDHV) / (PHF x N x f,;,, x
f,) fr; pc/h
S 56.9 mi/h P o
mi
D=v_ /S 31.3 c/mi/In
p P D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S - Speed
umber o1ianes bee Ep, - Exhibits23-8, 23-10 fL - Exhibit 23-4
V' - Hourly volume D -Density E.. - Exhibits 23-8, 23-10, 23-11 f . - Exhibit 23-5
- EXNhIDI -6, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Le =
LF())S Lovel of . BFFS - Base freef g f, - Page 23-12 fy, - Exhibit 23-6
- Level of service - Base free-flow spee
o ) P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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FREEWAY WEAVING WORKSHEET

General Information Site Information
Analyst KT Freeway/Dir of Travel 1-405 NB
IAgency/Company URS \Weaving Seg Location Wardlow On / 1-710 NB Off
Date Performed 1/21/2010 Jurisdiction
Analysis Time Period AM JAnalysis Year 2008
Inputs
Freeway free-flow speed, S (mifh) 55 eaving type c
\Weaving number of lanes, N 5 ;
. lenath. L (i 8 olume ratio, VR 0.22

Weav_mg seg length, L (ft) 147 Weaving ratio, R 0.32
Terrain Level
Conversions to pc/h Under Base Conditions
(pc/h) Vv PHF Truck % RV % Eq Er fuv fp v
Vo1 6616 0.96 6 0 2.0 12 0.943 1.00 7305

02 95 0.96 6 0 2.0 12 0.943 1.00 104

Wi 1303 0.96 6 0 2.0 12 0.943 1.00 1438

W2 614 0.96 6 0 2.0 12 0.943 1.00 677
V., 2115 W 7409
\Y 9524
\Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.08 0.00
b (Exhibit 24-6) 2.30 6.00
c (Exhibit 24-6) 0.80 1.10
d (Exhibit 24-6) 0.60 0.60

eaving intensity factor, Wi 0.67 0.34

‘eaving and non-weaving speeds,
Si (mifh) 41.96 48.62
Number of lanes required for unconstrained operation, Nw 2.88
Maximum number of lanes, Nw (max) 3.00

[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation

\Weaving Segment Speed, Density, Level of Service, and Capacity

'eaving segment speed, S (mi/h) 46.96
\Weaving segment density, D (pc/mifln) 40.56
Level of service, LOS E
Capacity of base condition, c,, (pc/h) 10022
Capacity as a 15-minute flow rate, ¢ (veh/h) 9455
Capacity as a full-hour volume, c;, (veh/h) 9077
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 queuing are expected in such cases.
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FREEWAY WEAVING WORKSHEET

General Information Site Information
Analyst KT Freeway/Dir of Travel [-405 NB
[Agency/Company URS \Weaving Seg Location Wardlow On / -710 NB Off
Date Performed 1/21/2010 Jurisdiction
Analysis Time Period PM Analysis Year 2008
IInputs
Freeway free-flow speed, S (milh) 55 Weaving type C
\Weaving number of lanes, N 5 \olume ratio. VR 0.26

eaving seg length, L (ft) 1478 Weaving ratio, R 0.28
Terrain Level
Conversions to pc/h Under Base Conditions
(pc/h) \Y PHF Truck % RV % E,; Er fy fo v
Vo1 5494 0.97 5 0 2.0 1.2 0.952 1.00 5947
Vo, 120 0.97 5 0 2.0 1.2 0.952 1.00 129
Vi 1439 0.97 5 0 2.0 1.2 0.952 1.00 1557
V.o 560 0.97 5 0 2.0 1.2 0.952 1.00 606
v, 2163 |V, 6076
\ 8239
\Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.08 0.00
b (Exhibit 24-6) 2.30 6.00
c (Exhibit 24-6) 0.80 1.10
d (Exhibit 24-6) 0.60 0.60
Weaving intensity factor, Wi 0.64 0.35
Weaving and non-weaving
Ispeeds, Si (mi/h) 42.40 48.31
Number of lanes required for unconstrained operation, Nw 2.91
Maximum number of lanes, Nw (max) 3.00
I¥" If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation

\Weaving Segment Speed, Density, Level of Service, and Capacity

eaving segment speed, S (mi/h) 46.60
\Weaving segment density, D (pc/mifln) 35.36
Level of service, LOS E
Capacity of base condition, ¢, (pc/h) 9703
Capacity as a 15-minute flow rate, ¢ (veh/h) 9241
Capacity as a full-hour volume, c, (veh/h) 8964
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
Jsuch cases.
[f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
9. 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.
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FREEWAY WEAVING WORKSHEET

General Information Site Information
Analyst KT Freeway/Dir of Travel [-405 NB
[Agency/Company URS \Weaving Seg Location Wardlow On / -710 NB Off
Date Performed 1/21/2010 Jurisdiction
Analysis Time Period MD Analysis Year 2008
IInputs
Freeway free-flow speed, S (milh) 55 Weaving type C
\Weaving number of lanes, N 5 \olume ratio. VR 0.24

eaving seg length, L (ft) 1478 Weaving ratio, R 0.29
Terrain Level
Conversions to pc/h Under Base Conditions
(pc/h) \Y PHF Truck % RV % E,; Er fy fo v
Vo1 5493 0.97 7 0 2.0 1.2 0.935 1.00 6059
Vo, 90 0.97 7 0 2.0 1.2 0.935 1.00 99
Vi 1245 0.97 7 0 2.0 1.2 0.935 1.00 1373
V.o 504 0.97 7 0 2.0 1.2 0.935 1.00 555
v, 1928 |V, 6158
\ 8086
\Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.08 0.00
b (Exhibit 24-6) 2.30 6.00
c (Exhibit 24-6) 0.80 1.10
d (Exhibit 24-6) 0.60 0.60
Weaving intensity factor, Wi 0.61 0.31
Weaving and non-weaving
Ispeeds, Si (mi/h) 43.03 49.45
Number of lanes required for unconstrained operation, Nw 2.89
Maximum number of lanes, Nw (max) 3.00
I¥" If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation

\Weaving Segment Speed, Density, Level of Service, and Capacity

eaving segment speed, S (mi/h) 47.75
\Weaving segment density, D (pc/mifln) 33.87
Level of service, LOS D
Capacity of base condition, ¢, (pc/h) 9893
Capacity as a 15-minute flow rate, ¢ (veh/h) 9246
Capacity as a full-hour volume, c, (veh/h) 8969
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
Jsuch cases.
[f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
9. 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.
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BASIC FREEWAY SEGMENTS WORKSHEET
:-E:E‘}F Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ i T T b - - I r r [ =
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
¥ A RS T s . .
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel I1-710 NB
IAgency or Company URS From/To I-710SB Off/l-710&Santa Fe On
Date Performed 1/21/2010 Jurisdiction
IAnalysis Time Period AM Analysis Year 2008
Project Description  1-710 LAMTA PA/ED
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 6514 veh/h Peak-Hour Factor, PHF 0.96
AADT veh/day %Trucks and Buses, Py 4
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.962
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 4
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1764 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 55.0 mi/h .
S mi/h
D=v, /'S 32.1 pc/mi/in .
D =v, /'S pc/mi/ln
LOS D _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY SEGMENTS WORKSHEET
:-E:E‘}F Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ i T T b - - I r r [ =
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
, e arining i) - LOS, W, S,
¥ A RS T s . .
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel I1-710 NB
IAgency or Company URS From/To I-710SB Off/l-710&Santa Fe On
Date Performed 1/21/2010 Jurisdiction
IAnalysis Time Period PM Analysis Year 2008
Project Description  1-710 LAMTA PA/ED
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 6124 veh/h Peak-Hour Factor, PHF 0.99
AADT veh/day %Trucks and Buses, Py 4
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.962
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 4
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1608 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 55.0 mi/h .
S mi/h
D=v, /'S 29.2 pc/mi/in .
D =v, /'S pc/mi/ln
LOS D _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
:-E:E‘}F Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ i T T b - - I r r [ =
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
, e arining i) - LOS, W, S,
¥ A RS T s . .
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel I1-710 NB
IAgency or Company URS From/To I-710SB Off/l-710&Santa Fe On
Date Performed 1/21/2010 Jurisdiction
IAnalysis Time Period MD Analysis Year 2008
Project Description  1-710 LAMTA PA/ED
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 5960 veh/h Peak-Hour Factor, PHF 0.98
AADT veh/day %Trucks and Buses, Py 7
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.935
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 4
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1627 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 55.0 mi/h .
S mi/h
D=v, /'S 29.6 pc/mi/in .
D =v, /'S pc/mi/ln
LOS D _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

|General Information Site Information
Analyst KT Freeway/Dir of Travel I-405 NB
[Agency/Company URS \Weaving Seg Location Pacific On to I-710 SB Off
Date Performed 8/20/2008 Jurisdiction
Analysis Time Period AM Analysis Year 2008
[Inputs
Freeway free-flow speed, S, (mi/h) 55 Weaving type A
\Weaving number of lanes, N 5 \olume ratio. VR 022
Weaving seg length, L (ft) 989 Weaving ratio, R 013
Terrain Level
|Conversions to pc/h Under Base Conditions
(pcih) v PHF Truck % RV % E; Exr fuy fo v
of 6285 0.96 6 0 20 1.2 0.943 1.00 6939
02 55 0.96 6 0 20 1.2 0.943 1.00 60
Wl 1517 0.96 6 0 20 1.2 0.943 1.00 1675
w2 228 0.96 6 0 20 1.2 0.943 1.00 251
w 1926 " 6999
8925
Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 3.08 0.42
\Weaving and non-weaving
|spee\(lils, Si (mith) e 26.03 46.73
Number of lanes required for unconstrained operation, Nw 1.64
Maximum number of lanes, Nw (max) 1.40
[ If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h) 39.89
Weaving segment density, D (pc/mi/in) 4475
Level of service, LOS F
(Capacity of base condition, ¢, (pc/h) 8782
Capacity as a 15-minute flow rate, ¢ (veh/h) 8285
Capacity as a full-hour volume, ¢, (veh/h) 7954
INotes
|a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
JJunctions".

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.

If. 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.
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

|General Information Site Information
Analyst KT Freeway/Dir of Travel I-405 NB
[Agency/Company URS \Weaving Seg Location Pacific On to I-710 SB Off
Date Performed 8/20/2008 Jurisdiction
Analysis Time Period AM Analysis Year 2008
[Inputs
Freeway free-flow speed, S, (mi/h) 55 Weaving type A
\Weaving number of lanes, N 5 \olume ratio. VR 0.20
Weaving seg length, L (ft) 989 Weaving ratio, R 0.12
Terrain Level
|Conversions to pc/h Under Base Conditions
(pcih) v PHF Truck % RV % E; Exr fuy fo v
of 5935 0.97 5 0 20 1.2 0.952 1.00 6424
02 45 0.97 5 0 20 1.2 0.952 1.00 48
Wl 1332 0.97 5 0 20 1.2 0.952 1.00 1441
w2 188 0.97 5 0 20 1.2 0.952 1.00 203
w 1644 Vo 6472
8116
Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 2.74 0.35
\Weaving and non-weaving
|spee\(lils, Si (mith) e 21.02 48.24
Number of lanes required for unconstrained operation, Nw 1.56
Maximum number of lanes, Nw (max) 1.40
[ If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h) 41.62
Weaving segment density, D (pc/mi/in) 39.00
Level of service, LOS E
(Capacity of base condition, ¢, (pc/h) 8782
Capacity as a 15-minute flow rate, ¢ (veh/h) 8364
Capacity as a full-hour volume, ¢, (veh/h) 8113
INotes
|a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
JJunctions".

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.

If. 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.
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FREEWAY WEAVING WORKSHEET

|General Information Site Information
Analyst KT Freeway/Dir of Travel I-405 NB
[Agency/Company URS \Weaving Seg Location Pacific On to I-710 SB Off
Date Performed 8/20/2008 Jurisdiction
Analysis Time Period AM Analysis Year 2008
[Inputs
Freeway free-flow speed, S, (mi/h) 55 Weaving type A
\Weaving number of lanes, N 5 \olume ratio. VR 019
Weaving seg length, L (ft) 989 Weaving ratio, R 011
Terrain Level
|Conversions to pc/h Under Base Conditions
(pcih) v PHF Truck % RV % E; Exr fuy fo v
of 5815 0.97 7 0 20 1.2 0.935 1.00 6414
02 30 0.97 7 0 20 1.2 0.935 1.00 33
Wl 1249 0.97 7 0 20 1.2 0.935 1.00 1377
w2 149 0.97 7 0 20 1.2 0.935 1.00 164
w 1541 |V, 6447
7988
Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 2.65 0.34
\Weaving and non-weaving
|spee\(lils, Si (mith) e 271.32 48.70
Number of lanes required for unconstrained operation, Nw 1.51
Maximum number of lanes, Nw (max) 1.40
[ If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h) 42.31
Weaving segment density, D (pc/mi/in) 37.76
Level of service, LOS E
(Capacity of base condition, ¢, (pc/h) 8823
Capacity as a 15-minute flow rate, ¢ (veh/h) 8246
Capacity as a full-hour volume, ¢, (veh/h) 7999
INotes
|a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
JJunctions".

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.

If. 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.
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

|General Information Site Information
Analyst KT Freeway/Dir of Travel [-405 NB CD
[Agency/Company URS \Weaving Seg Location I-710 NB On to |-710 SB Off
Date Performed 8/20/2008 Jurisdiction
Analysis Time Period AM Analysis Year 2008
[Inputs
Freeway free-flow speed, S, (mi/h) 45 Weaving type A
\Weaving number of lanes, N 2 \olume ratio. VR 076
Weaving seg length, L (ft) 296 Weaving ratio, R 037
Terrain Level
|Conversions to pc/h Under Base Conditions
(pcih) v PHF Truck % RV % E; Exr fuy fo v
o 716 0.96 4 0 20 1.2 0.962 1.00 775
02 0 0.96 4 0 2.0 1.2 0.962 1.00 0
Wi 855 0.96 4 0 20 1.2 0.962 1.00 926
w2 1457 0.96 4 0 20 1.2 0.962 1.00 1578
w 2504 " 775
3279
Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 7.23 7.17
\Weaving and non-weaving
|spee\(lils, Si (mith) e 19.25 19.29
Number of lanes required for unconstrained operation, Nw 1.32
Maximum number of lanes, Nw (max) 1.40
[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h) 19.26
Weaving segment density, D (pc/mi/in) 85.13
Level of service, LOS F
(Capacity of base condition, ¢, (pc/h)
Capacity as a 15-minute flow rate, ¢ (veh/h)
Capacity as a full-hour volume, ¢, (veh/h)
INotes
|a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
JJunctions".

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.

If. 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.
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

|General Information Site Information
Analyst KT Freeway/Dir of Travel [-405 NB CD
[Agency/Company URS \Weaving Seg Location I-710 NB On to |-710 SB Off
Date Performed 8/20/2008 Jurisdiction
Analysis Time Period AM Analysis Year 2008
[Inputs
Freeway free-flow speed, S, (mi/h) 45 Weaving type A
\Weaving number of lanes, N 2 \olume ratio. VR 081
Weaving seg length, L (ft) 296 Weaving ratio, R 048
Terrain Level
|Conversions to pc/h Under Base Conditions
(pcih) v PHF Truck % RV % E; Exr fuy fo v
o 462 0.99 4 0 20 1.2 0.962 1.00 485
02 0 0.99 4 0 20 1.2 0.962 1.00 0
Wl 914 0.99 4 0 20 1.2 0.962 1.00 960
w2 1001 0.99 4 0 20 1.2 0.962 1.00 1051
w 2011 " 485
2496
Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 5.85 5.52
\Weaving and non-weaving
|spee\(lils, Si (mith) e 20.11 20.36
Number of lanes required for unconstrained operation, Nw 1.33
Maximum number of lanes, Nw (max) 1.40
[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h) 20.16
Weaving segment density, D (pc/mi/in) 61.91
Level of service, LOS F
(Capacity of base condition, ¢, (pc/h)
Capacity as a 15-minute flow rate, ¢ (veh/h)
Capacity as a full-hour volume, ¢, (veh/h)
INotes
|a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
JJunctions".

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.

If. 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.
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FREEWAY WEAVING WORKSHEET

|General Information Site Information
Analyst KT Freeway/Dir of Travel [-405 NB CD
[Agency/Company URS \Weaving Seg Location I-710 NB On to |-710 SB Off
Date Performed 8/20/2008 Jurisdiction
Analysis Time Period AM Analysis Year 2008
[Inputs
Freeway free-flow speed, S, (mi/h) 45 Weaving type A
\Weaving number of lanes, N 2 \olume ratio. VR 083
Weaving seg length, L (ft) 296 Weaving ratio, R 0.45
Terrain Level
|Conversions to pc/h Under Base Conditions
(pcih) v PHF Truck % RV % E; Exr fuy fo v
o 407 0.98 7 0 20 1.2 0.935 1.00 444
02 0 0.98 7 0 20 1.2 0.935 1.00 0
Wl 876 0.98 7 0 20 1.2 0.935 1.00 956
w2 1074 0.98 7 0 20 1.2 0.935 1.00 1172
w 2128 " 444
2572
Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 6.18 6.02
\Weaving and non-weaving
|spee\(lils, Si (mith) e 19.87 19.98
Number of lanes required for unconstrained operation, Nw 1.36
Maximum number of lanes, Nw (max) 1.40
[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h) 19.89
Weaving segment density, D (pc/mi/in) 64.65
Level of service, LOS F
(Capacity of base condition, ¢, (pc/h)
Capacity as a 15-minute flow rate, ¢ (veh/h)
Capacity as a full-hour volume, ¢, (veh/h)
INotes
|a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
JJunctions".

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.

If. 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.
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FREEWAY WEAVING WORKSHEET

|General Information Site Information
Analyst KT Freeway/Dir of Travel [-405 NB CD
[Agency/Company URS \Weaving Seg Location I-710 SB On to Santa Fe Off
Date Performed 8/20/2008 Jurisdiction
Analysis Time Period AM Analysis Year 2008
[Inputs
Freeway free-flow speed, S, (mi/h) 45 Weaving type A
\Weaving number of lanes, N 3 \olume ratio. VR 051
Weaving seg length, L (ft) 628 Weaving ratio, R 015
Terrain Level
|Conversions to pc/h Under Base Conditions
(pcih) v PHF Truck % RV % E; Exr fuy fo v
o 1825 0.96 4 0 20 1.2 0.962 1.00 1977
02 370 0.96 4 0 20 1.2 0.962 1.00 400
Wl 348 0.96 4 0 20 1.2 0.962 1.00 377
w2 1946 0.96 4 0 20 1.2 0.962 1.00 2108
w 2485 " 2377
4862
Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 6.51 1.24
\Weaving and non-weaving
|spee\(lils, Si (mith) e 19.66 30.65
Number of lanes required for unconstrained operation, Nw 1.69
Maximum number of lanes, Nw (max) 1.40
[ If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h) 23.84
Weaving segment density, D (pc/mi/in) 67.99
Level of service, LOS F
(Capacity of base condition, ¢, (pc/h) 3957
Capacity as a 15-minute flow rate, ¢ (veh/h) 3805
Capacity as a full-hour volume, ¢, (veh/h) 3653
INotes
|a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
JJunctions".

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.

If. 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.
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FREEWAY WEAVING WORKSHEET

|General Information Site Information
Analyst KT Freeway/Dir of Travel [-405 NB CD
[Agency/Company URS \Weaving Seg Location I-710 SB On to Santa Fe Off
Date Performed 8/20/2008 Jurisdiction
Analysis Time Period AM Analysis Year 2008
[Inputs
Freeway free-flow speed, S, (mi/h) 45 Weaving type A
\Weaving number of lanes, N 3 \olume ratio. VR 046
Weaving seg length, L (ft) 628 Weaving ratio, R 013
Terrain Level
|Conversions to pc/h Under Base Conditions
(pcih) v PHF Truck % RV % E; Exr fuy fo v
of 1305 0.99 4 0 20 1.2 0.962 1.00 1370
02 125 0.99 4 0 20 1.2 0.962 1.00 131
Wl 158 0.99 4 0 20 1.2 0.962 1.00 165
w2 1045 0.99 4 0 20 1.2 0.962 1.00 1097
w 1262 " 1501
2763
Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 347 0.51
\Weaving and non-weaving
|spee\(lils, Si (mith) e 22.83 38.14
Number of lanes required for unconstrained operation, Nw 1.46
Maximum number of lanes, Nw (max) 1.40
[ If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h) 29.20
Weaving segment density, D (pc/mi/in) 31.55
Level of service, LOS D
(Capacity of base condition, ¢, (pc/h) 3957
Capacity as a 15-minute flow rate, ¢ (veh/h) 3805
Capacity as a full-hour volume, ¢, (veh/h) 3767
INotes
|a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
JJunctions".

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.

If. 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.
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

|General Information Site Information
Analyst KT Freeway/Dir of Travel [-405 NB CD
[Agency/Company URS \Weaving Seg Location I-710 SB On to Santa Fe Off
Date Performed 8/20/2008 Jurisdiction
Analysis Time Period AM Analysis Year 2008
[Inputs
Freeway free-flow speed, S, (mi/h) 45 Weaving type A
\Weaving number of lanes, N 3 \olume ratio. VR 045
Weaving seg length, L (ft) 628 Weaving ratio, R 0.12
Terrain Level
|Conversions to pc/h Under Base Conditions
(pcih) v PHF Truck % RV % E; Exr fuy fo v
o 1340 0.98 7 0 20 1.2 0.935 1.00 1463
02 110 0.98 7 0 20 1.2 0.935 1.00 120
Wl 141 0.98 7 0 20 1.2 0.935 1.00 153
w2 1063 0.98 7 0 20 1.2 0.935 1.00 1160
w 1313 " 1583
2896
Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 3.61 0.54
\Weaving and non-weaving
|spee\(lils, Si (mith) e 22.58 371.73
Number of lanes required for unconstrained operation, Nw 1.47
Maximum number of lanes, Nw (max) 1.40
[ If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h) 28.93
Weaving segment density, D (pc/mi/in) 33.36
Level of service, LOS D
(Capacity of base condition, ¢, (pc/h) 3957
Capacity as a 15-minute flow rate, ¢ (veh/h) 3698
Capacity as a full-hour volume, ¢, (veh/h) 3624
INotes
|a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
JJunctions".

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.

If. 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.
Copyright © 2005 University of Florida, All Rights Reserved HCS+™  version 5.2 Generated: 1/29/2009 8:12 AM

file://C:\Documents and Settings\kristin_tso\Local Settings\Temp\s2k134.tmp 1/29/2009



RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst KT Freeway/Dir of Travel 1-405 NB
Agency or Company URS Junction Santa Fe On
Date Performed 1/29/2010 Jurisdiction Caltrans
lAnalysis Time Period AM Analysis Year 2008
Project Description  LAMTA |-710 PA-ED
Inputs
] Terrain: Level .
Upstream Adj Ramp Downstream Adj Ramp
M Yes ™ on [ Yes [ on
¥ No [ off
[ No IV off
I-down = ft
Lyp = 680 ft
S = 55.0mph Ser = 35.0 mph = veh/h
u= 716 veh/h FF P FR P °
Sketch ( show lanes, Ly, Lp,Vg,Vy)
Conversion to pc/h Under Base Conditions
v . . . = VIPHF x fpy
(pc/h) (Veh/hr) PHF Terrain %Truck %RV fhy fy 0
Freeway 3773 0.96 Level 4 0 0.962 1.00 4087
Ramp 281 0.96 Level 4 0 0.962 1.00 304
UpStream 716 0.96 Level 4 0 0.962 1.00 776
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of vq,
V12 = Ve (Pev) V12 =V *+ (Vi - VR)Prp
Leo=  (Equation 25-2 or 25-3) Leqg = (Equation 25-8 or 25-)
Pev = 1.000 using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-11)
12= 4087 pcih 12= pch
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
. Ve =Ve
Veo 4391 See Exhibit 25-7 No
Vi,
Veo = VE-V,
Vg 4391 4600:All No o=
VR
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg = 5.475 + 0.00734 v » + 0.0078 V., - 0.00627 L, Dg = 4.252 + 0.0086 V;, - 0.0009 Ly
DR = 35.8 (pc/mifln) DR = (pc/mifln)
LOS = E (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.594 (Exibit 25-19) D, = (Exhibit 25-19)
Se=  47.3 mph (Exhibit 25-19) SR= mph (Exhibit 25-19)
S.= ibi -
S;=  NIAmph (Exhibit 25-19) 0 Mph (Exhibit 25-19)
S= 47.3 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst KT Freeway/Dir of Travel 1-405 NB
Agency or Company URS Junction Santa Fe On
Date Performed 1/29/2010 Jurisdiction Caltrans
lAnalysis Time Period PM Analysis Year 2008
Project Description  LAMTA |-710 PA-ED
Inputs
] Terrain: Level .
Upstream Adj Ramp Downstream Adj Ramp
M Yes ™ on [ Yes [ on
¥ No [ off
[ No IV off
I-down = ft
Lyp = 680 ft
S = 55.0mph Ser = 35.0 mph = veh/h
u= 285 veh/h FF P FR P °
Sketch ( show lanes, Ly, Lp,Vg,Vy)
Conversion to pc/h Under Base Conditions
v . . . = VIPHF x fpy
(pc/h) (Veh/hr) PHF Terrain %Truck %RV fhy fy 0
Freeway 2348 0.99 Level 4 0 0.962 1.00 2467
Ramp 343 0.99 Level 4 0 0.962 1.00 360
UpStream 285 0.99 Level 4 0 0.962 1.00 299
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of vq,
V12 = Ve (Pev) V12 =V *+ (Vi - VR)Prp
Leo=  (Equation 25-2 or 25-3) Leqg = (Equation 25-8 or 25-)
Pev = 1.000 using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-11)
12= 2467 pchh 12= pch
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
. Ve =Ve
Veo 2827 See Exhibit 25-7 No
Vi,
Veo = VE-V,
Vg 2827 4600:All No o=
VR
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg = 5.475 + 0.00734 v » + 0.0078 V., - 0.00627 L, Dg = 4.252 + 0.0086 V;, - 0.0009 Ly
DR = 23.6 (pc/mifln) DR = (pc/mifln)
LOS = C (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.345 (Exibit 25-19) D, = (Exhibit 25-19)
Se= 505 mph (Exhibit 25-19) SR= mph (Exhibit 25-19)
S.= ibi -
S;=  NIAmph (Exhibit 25-19) 0 Mph (Exhibit 25-19)
S= 50.5 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst KT Freeway/Dir of Travel 1-405 NB
Agency or Company URS Junction Santa Fe On
Date Performed 01/29/2010 Jurisdiction Caltrans
lAnalysis Time Period MD Analysis Year 2008
Project Description  LAMTA |-710 PA-ED
Inputs
] Terrain: Level .
Upstream Adj Ramp Downstream Adj Ramp
M Yes ™ on [ Yes [ on
¥ No [ off
[ No IV off
I-down = ft
Lyp = 680 ft
S = 55.0mph Sgr = 35.0 mph = veh/h
u= 252 vehih FF P PR P ’
Sketch ( show lanes, Ly, Lp,Vg,Vy)
Conversion to pc/h Under Base Conditions
v . . , = VIPHF x fpy
(pc/h) (Veh/hr) PHF Terrain %Truck %RV fhy fy 0
Freeway 2402 0.98 Level 7 0 0.935 1.00 2623
Ramp 237 0.98 Level 7 0 0.935 1.00 259
UpStream 252 0.98 Level 7 0 0.935 1.00 275
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of vq,
V12 = Ve (Pev) V12 =V *+ (Vi - VR)Prp
Leo=  (Equation 25-2 or 25-3) Leqg = (Equation 25-8 or 25-)
Pev = 1.000 using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-11)
12= 2623 pchh 12= pch
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
. Ve =Ve
Veo 2882 See Exhibit 25-7 No
Vip
Veo = VE-V,
Vg 2882 4600:All No o=
VR
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg = 5.475 + 0.00734 v » + 0.0078 V., - 0.00627 L, Dg = 4.252 + 0.0086 V;, - 0.0009 Ly
DR = 24.1 (pc/mifln) DR = (pc/mifln)
LOS = C (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.349 (Exibit 25-19) D, = (Exhibit 25-19)
Se= 505 mph (Exhibit 25-19) SR= mph (Exhibit 25-19)
S.= ibi -
S;=  NIAmph (Exhibit 25-19) 0 Mph (Exhibit 25-19)
S= 50.5 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
‘EE‘}F Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
o e i - = 3 P r [
= 5 lish_gr | e I 4 FET Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
g %0 Q.§£% e "é-"ﬁ” ‘E,‘E""“"SL' T 5 'i"'].-a-"ﬁr' B r
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel 1-405 NB
IAgency or Company URS From/To I-710 Off / 1-710 On
Date Performed 2/16/2010 Jurisdiction Caltrans
IAnalysis Time Period AM Analysis Year 2008
Project Description LAMTA I-710 PA-ED
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 6514 veh/h Peak-Hour Factor, PHF 0.96
AADT veh/day %Trucks and Buses, Py 4
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fo 1.00 Eg 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.962
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 4
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1764 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 55.0 mi/h )
S mi/h
D=v, /'S 32.1 pc/mi/in .
D =v, /'S pc/mi/ln
LOS D )
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o -
E - Exhibits 23-8, 23-10, 23-11 f_ ¢ - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o ) LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
EWF Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ A T b - - I r r [
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
¥ A RS T s . .
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel 1-405 NB
IAgency or Company URS From/To I-710 Off / 1-710 On
Date Performed 2/16/2010 Jurisdiction Caltrans
IAnalysis Time Period PM Analysis Year 2008
Project Description LAMTA I-710 PA-ED
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 6124 veh/h Peak-Hour Factor, PHF 0.99
AADT veh/day %Trucks and Buses, Py 4
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.962
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 4
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1608 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 55.0 mi/h .
S mi/h
D=v, /'S 29.2 pc/mi/in .
D =v, /'S pc/mi/ln
LOS D _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
EWF Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ A T b - - I r r [
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
¥ A RS T s . .
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel 1-405 NB
IAgency or Company URS From/To I-710 Off / 1-710 On
Date Performed 2/16/2010 Jurisdiction Caltrans
IAnalysis Time Period MD Analysis Year 2008
Project Description LAMTA I-710 PA-ED
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 5960 veh/h Peak-Hour Factor, PHF 0.98
AADT veh/day %Trucks and Buses, Py 7
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.935
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 4
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1627 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 55.0 mi/h .
S mi/h
D=v, /'S 29.6 pc/mi/in .
D =v, /'S pc/mi/ln
LOS D _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

|General Information Site Information
Analyst KT Freeway/Dir of Travel I-405 NB
[Agency/Company URS \Weaving Seg Location I-710 On to Alameda Off
Date Performed 8/20/2008 Jurisdiction
Analysis Time Period AM Analysis Year 2008
[Inputs
Freeway free-flow speed, S, (mi/h) 55 Weaving type B
\Weaving number of lanes, N 5 \olume ratio. VR 0.39
Weaving seg length, L (ft) 1954 Weaving ratio, R 0.06
Terrain Level
|Conversions to pc/h Under Base Conditions
(pcih) v PHF Truck % RV % E; Exr fuy fo v
of 6275 0.96 4 0 20 1.2 0.962 1.00 6797
02 150 0.96 4 0 20 1.2 0.962 1.00 162
Wl 239 0.96 4 0 20 1.2 0.962 1.00 258
w2 3904 0.96 4 0 20 1.2 0.962 1.00 4229
w 4487 " 6959
11446
Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.08 0.00
b (Exhibit 24-6) 2.20 6.00
c (Exhibit 24-6) 0.70 1.00
d (Exhibit 24-6) 0.50 0.50
Weaving intensity factor, Wi 0.84 0.75
\Weaving and non-weaving
|spee\(lils, Si (mith) e 39.43 40.66
Number of lanes required for unconstrained operation, Nw 2.29
Maximum number of lanes, Nw (max) 3.50
[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h) 40.17
Weaving segment density, D (pc/mi/in) 56.99
Level of service, LOS F
(Capacity of base condition, ¢, (pc/h) 9109
Capacity as a 15-minute flow rate, ¢ (veh/h) 8759
Capacity as a full-hour volume, ¢, (veh/h) 8409
INotes
|a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
JJunctions".

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.

If. 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.
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

|General Information Site Information
Analyst KT Freeway/Dir of Travel I-405 NB
[Agency/Company URS \Weaving Seg Location I-710 On to Alameda Off
Date Performed 8/20/2008 Jurisdiction
Analysis Time Period AM Analysis Year 2008
[Inputs
Freeway free-flow speed, S, (mi/h) 55 Weaving type B
\Weaving number of lanes, N 5 \olume ratio. VR 0.32
Weaving seg length, L (ft) 1954 Weaving ratio, R 0.07
Terrain Level
|Conversions to pc/h Under Base Conditions
(pcih) v PHF Truck % RV % E; Exr fuy fo v
of 5925 0.99 4 0 20 1.2 0.962 1.00 6224
02 85 0.99 4 0 20 1.2 0.962 1.00 89
Wl 199 0.99 4 0 20 1.2 0.962 1.00 209
w2 2606 0.99 4 0 20 1.2 0.962 1.00 2737
w 2946 " 6313
9259
Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.08 0.00
b (Exhibit 24-6) 2.20 6.00
c (Exhibit 24-6) 0.70 1.00
d (Exhibit 24-6) 0.50 0.50
Weaving intensity factor, Wi 0.64 0.44
\Weaving and non-weaving
|spee\(lils, Si (mi/h) e 42.37 46.26
Number of lanes required for unconstrained operation, Nw 1.79
Maximum number of lanes, Nw (max) 3.50
[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h) 4495
Weaving segment density, D (pc/mi/in) 41.20
Level of service, LOS E
(Capacity of base condition, ¢, (pc/h) 9604
Capacity as a 15-minute flow rate, ¢ (veh/h) 9235
Capacity as a full-hour volume, ¢, (veh/h) 9143
INotes
|a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
JJunctions".

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.

If. 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.
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

|General Information Site Information
Analyst KT Freeway/Dir of Travel I-405 NB
[Agency/Company URS \Weaving Seg Location I-710 On to Alameda Off
Date Performed 8/20/2008 Jurisdiction
Analysis Time Period AM Analysis Year 2008
[Inputs
Freeway free-flow speed, S, (mi/h) 55 Weaving type B
\Weaving number of lanes, N 5 \olume ratio. VR 0.32
Weaving seg length, L (ft) 1954 Weaving ratio, R 0.06
Terrain Level
|Conversions to pc/h Under Base Conditions
(pcih) v PHF Truck % RV % E; Exr fuy fo v
of 5785 0.96 6 0 20 1.2 0.943 1.00 6387
02 75 0.96 6 0 20 1.2 0.943 1.00 82
Wl 175 0.96 6 0 20 1.2 0.943 1.00 193
w2 2564 0.96 6 0 20 1.2 0.943 1.00 2831
w 3024 " 6469
9493
Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.08 0.00
b (Exhibit 24-6) 2.20 6.00
c (Exhibit 24-6) 0.70 1.00
d (Exhibit 24-6) 0.50 0.50
Weaving intensity factor, Wi 0.66 0.45
\Weaving and non-weaving
|spee\(lils, Si (mi/h) e 42.18 46.00
Number of lanes required for unconstrained operation, Nw 1.80
Maximum number of lanes, Nw (max) 3.50
[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h) 44.71
Weaving segment density, D (pc/mi/in) 42.46
Level of service, LOS E
(Capacity of base condition, ¢, (pc/h) 9602
Capacity as a 15-minute flow rate, ¢ (veh/h) 9058
Capacity as a full-hour volume, ¢, (veh/h) 8696
INotes
|a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
JJunctions".

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.

If. 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.
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
EBDF Flatie Spreed] FES = 75 i ’ - 1’
E M e T T e Apglication Input Qutput
E il BEnith_| # T 5|?‘7% s Operational (LOS) FFS, B, w, L0s, 5. D
a o B - 4t %&\ Design (M) FFS, LOS, v, N, 5D
g SSmil . P Design (v} FFS, LOS, N 05D
% - N e v 5 A B Plarning (LOS) FFS, M, AADT 105, 5, D
E W -:‘;_'%’_ o i s - =] Lo~ Planning (A FF3. LOS, AADT N, 5D
= SO I - Planning (e} FFS. LOS. N 5.0
2w & wF T o % i
= M 200 1200 1600 2000 2400
Fhows Rate {pethiing
General Information [Site Information
Analyst KT Highway/Direction of Travel 1-405 NB
IAgency or Company URS From/To Alameda
Date Performed 8/20/2008 Jurisdiction Caltrans
Analysis Time Period AM Analysis Year 2008
Project Description LAMTA |-710 PA-ED
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
Volume, V 8620 veh/h Peak-Hour Factor, PHF 0.96
AADT veh/day %Trucks and Buses, P 4
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade %  Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 Eq 1.2
E; 2.0 fry = 1V1+P(Eq - 1) + Pg(Eg - 1] 0.962
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fu mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
i ) Lc mi/h
Interchange Density 0.50 I/mi )
fo mi/h
Number of Lanes, N 5 . .
FFS (measured) 55.0 mi/h N mifh
Base free-flow Speed, BFFS mith FFS 55.0 mifh
ILOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
vp=(V or DDHV) / (PHF x N x f,,,, x 9
1868 pc/h/in v, = (V or DDHV) / (PHF x N x f,,\, x
f,) fr; pc/h
S 54.9 mi/h P o
mi
D=v_ /S 34.0 c/mi/In
p P D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S - Speed
umber o1ianes bee Ep, - Exhibits23-8, 23-10 fL - Exhibit 23-4
V' - Hourly volume D -Density E.. - Exhibits 23-8, 23-10, 23-11 f . - Exhibit 23-5
- EXNhIDI -6, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Le =
LF())S Lovel of . BFFS - Base freef g f, - Page 23-12 fy, - Exhibit 23-6
- Level of service - Base free-flow spee
o ) P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
gmﬁ Flatie Spreed] FES = 75 i ’ - 1’
E M e T T e Apglication Input Qutput
E il BEnith_| # T 5|?‘7% s Operational (LOS) FFS, B, w, L0s, 5. D
a o B - 4t %&\ Design (M) FFS, LOS, v, N, 5D
g SSmil . P Design (v} FFS, LOS, N 05D
% - N e v 5 A B Plarning (LOS) FFS, M, AADT 105, 5, D
E W -:‘;_'%’_ o i s - =] Lo~ Planning (A FF3. LOS, AADT N, 5D
= SO I - Planning (e} FFS. LOS. N 5.0
2w & wF T o % i
= M 200 1200 1600 2000 2400
Fhows Rate {pethiing
General Information [Site Information
Analyst KT Highway/Direction of Travel 1-405 NB
IAgency or Company URS From/To Alameda
Date Performed 8/20/2008 Jurisdiction Caltrans
Analysis Time Period AM Analysis Year 2008
Project Description LAMTA |-710 PA-ED
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
Volume, V 8068 veh/h Peak-Hour Factor, PHF 0.99
AADT veh/day %Trucks and Buses, P 4
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade %  Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 Eq 1.2
E; 2.0 fry = 1V1+P(Eq - 1) + Pg(Eg - 1] 0.962
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fu mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
i ) Lc mi/h
Interchange Density 0.50 I/mi )
fo mi/h
Number of Lanes, N 5 . .
FFS (measured) 70.0 mi/h N mifh
Base free-flow Speed, BFFS mith FFS 70.0 mifh
ILOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N x f,,, x 9
R 1695 pc/h/in v, = (V or DDHV) / (PHF x N x f,, x
f,) fr; pc/h
S 68.8 mi/h P o
mi
D=v_ /S 24.6 c/mi/In
p P D=v_ /S pc/mi/ln
LOS C P
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S - Speed
umber o1ianes bee Ep, - Exhibits23-8, 23-10 fL - Exhibit 23-4
V' - Hourly volume D -Density E.. - Exhibits 23-8, 23-10, 23-11 f . - Exhibit 23-5
- EXNhIDI -6, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Le =
LF())S Lovel of . BFFS - Base freef g f, - Page 23-12 fy, - Exhibit 23-6
- Level of service - Base free-flow spee
o ) P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
EMF Flatie Spreed] FES = 75 i ’ - 1’
E M e T T e Apglication Input Qutput
E il BEnith_| # T 5|?‘7% s Operational (LOS) FFS, B, w, L0s, 5. D
a o B - 4t %&\ Design (M) FFS, LOS, v, N, 5D
g SSmil . P Design (v} FFS, LOS, N 05D
% - N e v 5 A B Plarning (LOS) FFS, M, AADT 105, 5, D
E W -:‘;_'%’_ o i s - =] Lo~ Planning (A FF3. LOS, AADT N, 5D
= SO I - Planning (e} FFS. LOS. N 5.0
2w & wF T o % i
= M 200 1200 1600 2000 2400
Fhows Rate {pethiing
General Information [Site Information
Analyst KK Highway/Direction of Travel 1-405 NB
IAgency or Company URS From/To Alameda
Date Performed 8/20/2008 Jurisdiction Caltrans
Analysis Time Period AM Analysis Year 2008
Project Description LAMTA |-710 PA-ED
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
Volume, V 7947 veh/h Peak-Hour Factor, PHF 0.98
AADT veh/day %Trucks and Buses, P 7
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade %  Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 Eq 1.2
E; 2.0 fry = 1V1+P(Eq - 1) + Pg(Eg - 1] 0.935
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fu mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
i ) Lc mi/h
Interchange Density 0.50 I/mi )
fo mi/h
Number of Lanes, N 5 . .
FFS (measured) 65.0 mi/h N mifh
Base free-flow Speed, BFFS mith FFS 65.0 mifh
ILOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
vp=(V or DDHV) / (PHF x N x f,,,, x 9
1735 pc/h/in v, = (V or DDHV) / (PHF x N x f,;,, x
f,) P pc/h
: f,)
S 64.4 mi/h P "
mi
D=v_ /S 27.0 c/mi/In
p P D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S - Speed
umber o1ianes bee Ep, - Exhibits23-8, 23-10 fL - Exhibit 23-4
V' - Hourly volume D -Density E.. - Exhibits 23-8, 23-10, 23-11 f . - Exhibit 23-5
- EXNhIDI -6, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Le =
LF())S Lovel of . BFFS - Base freef g f, - Page 23-12 fy, - Exhibit 23-6
- Level of service - Base free-flow spee
o ) P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
gaﬂﬁ Flatie Spreed] FES = 75 i ’ - 1’
E M e T T e Apglication Input Qutput
E il BEnith_| # T 5|?‘7% s Operational (LOS) FFS, B, w, L0s, 5. D
a o B - 4t %&\ Design (M) FFS, LOS, v, N, 5D
g SSmil . P Design (v} FFS, LOS, N 05D
% - N e v 5 A B Plarning (LOS) FFS, M, AADT 105, 5, D
E W -:‘;_'%’_ o i s - =] Lo~ Planning (A FF3. LOS, AADT N, 5D
= SO I - Planning (e} FFS. LOS. N 5.0
2w & 4 T e 2 f'
= M 200 1200 1600 2000 2400
Fhows Rate {pethiing
General Information [Site Information
Analyst KT Highway/Direction of Travel
IAgency or Company URS From/To Alameda
Date Performed 8/20/2008 Jurisdiction Caltrans
Analysis Time Period AM Analysis Year 2008
Project Description LAMTA |-710 PA-ED
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
Volume, V 7591 veh/h Peak-Hour Factor, PHF 0.97
AADT veh/day %Trucks and Buses, P 4
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade %  Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 Eq 1.2
E; 2.0 fry = 1V1+P(Eq - 1) + Pg(Eg - 1] 0.962
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fu mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
i ) Lc mi/h
Interchange Density 0.50 I/mi )
fo mi/h
Number of Lanes, N 5 . .
FFS (measured) 64.0 mi/h N mifh
Base free-flow Speed, BFFS mith FFS 64.0 mifh
ILOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
vp=(V or DDHV) / (PHF x N x f,,,, x 9
1628 pc/h/in v, = (V or DDHV) / (PHF x N x f,,\, x
f,) fr; pc/h
S 63.9 mi/h P o
mi
D=v_ /S 25.5 c/mi/ln
p P D=v_ /S pc/mi/ln
LOS C P
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S - Speed
umber o1ianes bee Ep, - Exhibits23-8, 23-10 fL - Exhibit 23-4
V' - Hourly volume D -Density E.. - Exhibits 23-8, 23-10, 23-11 f . - Exhibit 23-5
- EXNhIDI -6, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Le =
LF())S Lovel of . BFFS - Base freef g f, - Page 23-12 fy, - Exhibit 23-6
- Level of service - Base free-flow spee
o ) P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
EMF Flatie Spreed] FES = 75 i ’ - 1’
E M e T T e Apglication Input Qutput
E il BEnith_| # T 5|?‘7% s Operational (LOS) FFS, B, w, L0s, 5. D
a o B - 4t %&\ Design (M) FFS, LOS, v, N, 5D
g SSmil . P Design (v} FFS, LOS, N 05D
% - N e v 5 A B Plarning (LOS) FFS, M, AADT 105, 5, D
E W -:‘;_'%’_ o i s - =] Lo~ Planning (A FF3. LOS, AADT N, 5D
= SO I - Planning (e} FFS. LOS. N 5.0
2w & 4 T e 2 f'
= M 200 1200 1600 2000 2400
Fhows Rate {pethiing
General Information [Site Information
Analyst KT Highway/Direction of Travel
IAgency or Company URS From/To Alameda
Date Performed 8/20/2008 Jurisdiction Caltrans
Analysis Time Period MD Analysis Year 2008
Project Description LAMTA |-710 PA-ED
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
Volume, V 7135 veh/h Peak-Hour Factor, PHF 0.93
AADT veh/day %Trucks and Buses, P 7
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade %  Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 Eq 1.2
E; 2.0 fry = 1V1+P(Eq - 1) + Pg(Eg - 1] 0.935
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fu mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
i ) Lc mi/h
Interchange Density 0.50 I/mi )
fo mi/h
Number of Lanes, N 5 . .
FFS (measured) 64.0 mi/h N mifh
Base free-flow Speed, BFFS mith FFS 64.0 mifh
ILOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
vp=(V or DDHV) / (PHF x N x f,,,, x 9
1642 pc/h/in v, = (V or DDHV) / (PHF x N x f,,\, x
f,) fr; pc/h
S 63.8 mi/h P o
mi
D=v_ /S 25.7 c/mi/ln
p P D=v_ /S pc/mi/ln
LOS C P
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S - Speed
umber o1ianes bee Ep, - Exhibits23-8, 23-10 fL - Exhibit 23-4
V' - Hourly volume D -Density E.. - Exhibits 23-8, 23-10, 23-11 f . - Exhibit 23-5
- EXNhIDI -6, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Le =
LF())S Lovel of . BFFS - Base freef g f, - Page 23-12 fy, - Exhibit 23-6
- Level of service - Base free-flow spee
o ) P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
EBDF Flatie Spreed] FES = 75 i ’ - 1’
E M e T T e Apglication Input Qutput
E il BEnith_| # T 5|?‘7% s Operational (LOS) FFS, B, w, L0s, 5. D
a o B - 4t %&\ Design (M) FFS, LOS, v, N, 5D
g SSmil . P Design (v} FFS, LOS, N 05D
% - N e v 5 A B Plarning (LOS) FFS, M, AADT 105, 5, D
E W -:‘;_'%’_ o i s - =] Lo~ Planning (A FF3. LOS, AADT N, 5D
= SO I - Planning (e} FFS. LOS. N 5.0
2w & 4 T e 2 f'
= M 200 1200 1600 2000 2400
Fhows Rate {pethiing
General Information [Site Information
Analyst KT Highway/Direction of Travel
IAgency or Company URS From/To Alameda
Date Performed 8/20/2008 Jurisdiction Caltrans
Analysis Time Period PM Analysis Year 2008
Project Description LAMTA |-710 PA-ED
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
Volume, V 8074 veh/h Peak-Hour Factor, PHF 0.98
AADT veh/day %Trucks and Buses, P 4
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade %  Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 Eq 1.2
E; 2.0 fry = 1V1+P(Eq - 1) + Pg(Eg - 1] 0.962
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fu mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
. . LC mi/h
Interchange Density 0.50 I/mi )
fo mi/h
Number of Lanes, N 5 . .
FFS (measured) 55.0 mi/h N mifh
Base free-flow Speed, BFFS mith FFS 55.0 mifh
ILOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N x f,,, x 9
P 1714 pc/h/in v, = (V or DDHV) / (PHF x N x f,,\, x
f,) fr; pc/h
S 55.0 mi/h P o
mi
D=v_ /S 31.2 c/mi/In
p P D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S - Speed
umber o1ianes bee Ep, - Exhibits23-8, 23-10 fL - Exhibit 23-4
V' - Hourly volume D -Density E.. - Exhibits 23-8, 23-10, 23-11 f . - Exhibit 23-5
- EXNhIDI -6, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Le =
LF())S Lovel of . BFFS - Base freef g f, - Page 23-12 fy, - Exhibit 23-6
- Level of service - Base free-flow spee
o ) P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

|General Information Site Information
Analyst KT Freeway/Dir of Travel I-405 SB CD
[Agency/Company URS \Weaving Seg Location Wardlow On / Wardlow Off
Date Performed 8/20/2008 Jurisdiction
Analysis Time Period AM Analysis Year 2008
[Inputs
Freeway free-flow speed, S, (mi/h) 45 Weaving type A
\Weaving number of lanes, N 3 \olume ratio. VR 045
Weaving seg length, L (ft) 234 Weaving ratio, R 0.27
Terrain Level
|Conversions to pc/h Under Base Conditions
(pcih) v PHF Truck % RV % E; Exr fuy fo v
o 1179 0.97 4 0 20 1.2 0.962 1.00 1264
02 0 0.97 4 0 2.0 1.2 0.962 1.00 0
Wl 266 0.97 4 0 20 1.2 0.962 1.00 285
w2 707 0.97 4 0 20 1.2 0.962 1.00 758
w 1043 " 1264
2307
Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 2.73 1.47
\Weaving and non-weaving
|spee\(lils, Si (mih) e 24.38 29.18
Number of lanes required for unconstrained operation, Nw 1.25
Maximum number of lanes, Nw (max) 1.40
[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h) 26.79
Weaving segment density, D (pc/mi/in) 28.70
Level of service, LOS C
(Capacity of base condition, ¢, (pc/h) 3720
Capacity as a 15-minute flow rate, ¢ (veh/h) 3577
Capacity as a full-hour volume, ¢, (veh/h) 3470
INotes
|a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
JJunctions".

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.

If. 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.
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

|General Information Site Information
Analyst KT Freeway/Dir of Travel I-405 SB CD
[Agency/Company URS \Weaving Seg Location Wardlow On / Wardlow Off
Date Performed 8/20/2008 Jurisdiction
Analysis Time Period MD Analysis Year 2008
[Inputs
Freeway free-flow speed, S, (mi/h) 45 Weaving type A
\Weaving number of lanes, N 3 \olume ratio. VR 0.40
Weaving seg length, L (ft) 234 Weaving ratio, R 0.22
Terrain Level
|Conversions to pc/h Under Base Conditions
(pcih) v PHF Truck % RV % E; Exr fuy fo v
o 1400 0.93 7 0 20 1.2 0.935 1.00 1610
02 0 0.93 7 0 20 1.2 0.935 1.00 0
Wl 206 0.93 7 0 20 1.2 0.935 1.00 237
w2 715 0.93 7 0 20 1.2 0.935 1.00 822
w 1059 " 1610
2669
Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 2.89 1.52
\Weaving and non-weaving
|spee\(lils, Si (mi/h) e 24.00 28.89
Number of lanes required for unconstrained operation, Nw 117
Maximum number of lanes, Nw (max) 1.40
[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h) 26.73
Weaving segment density, D (pc/mi/in) 33.28
Level of service, LOS D
(Capacity of base condition, ¢, (pc/h) 3830
Capacity as a 15-minute flow rate, ¢ (veh/h) 3579
Capacity as a full-hour volume, ¢, (veh/h) 3328
INotes
|a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
JJunctions".

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.

If. 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.
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

|General Information Site Information
Analyst KT Freeway/Dir of Travel I-405 SB CD
[Agency/Company URS \Weaving Seg Location Wardlow On / Wardlow Off
Date Performed 8/20/2008 Jurisdiction
Analysis Time Period PM Analysis Year 2008
[Inputs
Freeway free-flow speed, S, (mi/h) 45 Weaving type A
\Weaving number of lanes, N 3 \olume ratio. VR 041
Weaving seg length, L (ft) 234 Weaving ratio, R 015
Terrain Level
|Conversions to pc/h Under Base Conditions
(pcih) v PHF Truck % RV % E; Exr fuy fo v
o 1734 0.98 4 0 20 1.2 0.962 1.00 1840
02 0 0.98 4 0 2.0 1.2 0.962 1.00 0
Wl 179 0.98 4 0 20 1.2 0.962 1.00 189
w2 1034 0.98 4 0 20 1.2 0.962 1.00 1097
w 1286 " 1840
3126
Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 3.45 1.95
\Weaving and non-weaving
|spee\(lils, Si (mith) e 22.87 26.88
Number of lanes required for unconstrained operation, Nw 1.22
Maximum number of lanes, Nw (max) 1.40
[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h) 25.07
Weaving segment density, D (pc/mi/in) 41.56
Level of service, LOS F
(Capacity of base condition, ¢, (pc/h) 3800
Capacity as a 15-minute flow rate, ¢ (veh/h) 3654
Capacity as a full-hour volume, ¢, (veh/h) 3581
INotes
|a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
JJunctions".

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.

If. 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.
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

|General Information Site Information
Analyst KT Freeway/Dir of Travel [-405 SB
[Agency/Company URS \Weaving Seg Location Alameda On to I-710NB Off
Date Performed 8/20/2008 Jurisdiction
Analysis Time Period AM Analysis Year 2008
[Inputs
Freeway free-flow speed, S, (mi/h) 55 Weaving type B
\Weaving number of lanes, N 5 \olume ratio. VR 0.26
Weaving seg length, L (ft) 1531 Weaving ratio, R 0.35
Terrain Level
|Conversions to pc/h Under Base Conditions
(pcih) v PHF Truck % RV % E; Exr fuy fo v
o 6149 0.97 4 0 20 1.2 0.962 1.00 6592
02 0 0.97 4 0 2.0 1.2 0.962 1.00 0
Wl 1445 0.97 4 0 20 1.2 0.962 1.00 1549
w2 765 0.97 4 0 20 1.2 0.962 1.00 820
w 2369 " 6592
8961
Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.08 0.00
b (Exhibit 24-6) 2.20 6.00
c (Exhibit 24-6) 0.70 1.00
d (Exhibit 24-6) 0.50 0.50
Weaving intensity factor, Wi 0.65 0.37
\Weaving and non-weaving
|spee\(lils, Si (mith) e 42.29 41.74
Number of lanes required for unconstrained operation, Nw 1.63
Maximum number of lanes, Nw (max) 3.50
[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h) 46.17
Weaving segment density, D (pc/mi/in) 38.82
Level of service, LOS E
(Capacity of base condition, ¢, (pc/h) 9780
Capacity as a 15-minute flow rate, ¢ (veh/h) 9404
Capacity as a full-hour volume, ¢, (veh/h) 9122
INotes
|a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
JJunctions".

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.

If. 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.
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

|General Information Site Information
Analyst KT Freeway/Dir of Travel [-405 SB
[Agency/Company URS \Weaving Seg Location Alameda On to I-710NB Off
Date Performed 8/20/2008 Jurisdiction
Analysis Time Period AM Analysis Year 2008
[Inputs
Freeway free-flow speed, S, (mi/h) 55 Weaving type B
\Weaving number of lanes, N 5 \olume ratio. VR 0.29
Weaving seg length, L (ft) 1531 Weaving ratio, R 0.30
Terrain Level
|Conversions to pc/h Under Base Conditions
(pcih) v PHF Truck % RV % E; Exr fuy fo v
o 5529 0.93 7 0 20 1.2 0.935 1.00 6361
02 0 0.93 7 0 20 1.2 0.935 1.00 0
Wl 1606 0.93 7 0 20 1.2 0.935 1.00 1847
w2 676 0.93 7 0 20 1.2 0.935 1.00 77
w 2624 " 6361
8985
Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.08 0.00
b (Exhibit 24-6) 2.20 6.00
c (Exhibit 24-6) 0.70 1.00
d (Exhibit 24-6) 0.50 0.50
Weaving intensity factor, Wi 0.68 0.43
\Weaving and non-weaving
|spee\(lils, Si (mi/h) e 41.76 46.53
Number of lanes required for unconstrained operation, Nw 1.79
Maximum number of lanes, Nw (max) 3.50
[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h) 45.03
Weaving segment density, D (pc/mi/in) 39.91
Level of service, LOS E
(Capacity of base condition, ¢, (pc/h) 9567
Capacity as a 15-minute flow rate, ¢ (veh/h) 8941
Capacity as a full-hour volume, ¢, (veh/h) 8315
INotes
|a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
JJunctions".

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.

If. 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.
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FREEWAY WEAVING WORKSHEET

|General Information Site Information
Analyst KT Freeway/Dir of Travel [-405 SB
[Agency/Company URS \Weaving Seg Location Alameda On to I-710NB Off
Date Performed 8/20/2008 Jurisdiction
Analysis Time Period AM Analysis Year 2008
[Inputs
Freeway free-flow speed, S, (mi/h) 55 Weaving type B
\Weaving number of lanes, N 5 \olume ratio. VR 0.32
Weaving seg length, L (ft) 1531 Weaving ratio, R 0.35
Terrain Level
|Conversions to pc/h Under Base Conditions
(pcih) v PHF Truck % RV % E; Exr fuy fo v
o 6161 0.98 4 0 20 1.2 0.962 1.00 6538
02 0 0.98 4 0 2.0 1.2 0.962 1.00 0
Wl 1913 0.98 4 0 20 1.2 0.962 1.00 2030
w2 1026 0.98 4 0 20 1.2 0.962 1.00 1088
w 3118 " 6538
9656
Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.08 0.00
b (Exhibit 24-6) 2.20 6.00
c (Exhibit 24-6) 0.70 1.00
d (Exhibit 24-6) 0.50 0.50
Weaving intensity factor, Wi 0.76 0.53
\Weaving and non-weaving
|spee\(lils, Si (mith) e 40.64 44.43
Number of lanes required for unconstrained operation, Nw 1.99
Maximum number of lanes, Nw (max) 3.50
[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h) 43.13
Weaving segment density, D (pc/mi/in) 4478
Level of service, LOS F
(Capacity of base condition, ¢, (pc/h) 9350
Capacity as a 15-minute flow rate, ¢ (veh/h) 8990
Capacity as a full-hour volume, ¢, (veh/h) 8810
INotes
|a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
JJunctions".

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.

If. 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.
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
gaﬂﬁ Flatie Spreed] FES = 75 i ’ - 1’
E M e T T e Application Input Quiput
E il BEnith_| # T 5|?‘7% s Operational (LOS) FFS, B, w, L0s, 5. D
a o B - 4t %&\ Design (M) FFS, LOS, v, N, 5D
g SSmil . P Design (v} FFS, LOS, N 05D
% - N e v 5 A B Plarning (LOS) FFS, M, AADT 105, 5, D
E W -:‘;_'%’_ o i s - =] Lo~ Planning (A FF3. LOS, AADT N, 5D
= SO I - Planning (e} FFS. LOS. N 5.0
2w & wF T o % i
= M 200 1200 1600 2000 2400
Fhows Rate {pethiing
General Information [Site Information
Analyst KT Highway/Direction of Travel
IAgency or Company URS From/To Santa Fe
Date Performed 8/20/2008 Jurisdiction Caltrans
Analysis Time Period AM Analysis Year 2008
Project Description LAMTA |-710 PA-ED
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
Volume, V 6642 veh/h Peak-Hour Factor, PHF 0.97
AADT veh/day %Trucks and Buses, P 4
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade %  Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 Eq 1.2
E; 2.0 fry = 1V1+P(Eq - 1) + Pg(Eg - 1] 0.962
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fu mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
. . LC mi/h
Interchange Density 0.50 I/mi )
fo mi/h
Number of Lanes, N 4 . .
FFS (measured) 59.0 mi/h N mifh
Base free-flow Speed, BFFS mith FFS 59.0 mifh
ILOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N x f,,, x 9
P 1780 pc/h/in v, = (V or DDHV) / (PHF x N x f,;,, x
f,) fr; pc/h
S 58.8 mi/h P o
mi
D=v_ /S 30.3 c/mi/In
p P D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S - Speed
umber o1ianes bee Ep, - Exhibits23-8, 23-10 fL - Exhibit 23-4
V' - Hourly volume D -Density E.. - Exhibits 23-8, 23-10, 23-11 f . - Exhibit 23-5
- EXNhIDI -6, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Le =
LF())S Lovel of . BFFS - Base freef g f, - Page 23-12 fy, - Exhibit 23-6
- Level of service - Base free-flow spee
o ) P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
EEDF Flatie Spreed] FES = 75 i ’ - 1’
E M e T T e Application Input Quiput
E il BEnith_| # T 5|?‘7% s Operational (LOS) FFS, B, w, L0s, 5. D
a o B - 4t %&\ Design (M) FFS, LOS, v, N, 5D
g SSmil . P Design (v} FFS, LOS, N 05D
% - N e v 5 A B Plarning (LOS) FFS, M, AADT 105, 5, D
E W -:‘;_'%’_ o i s - =] Lo~ Planning (A FF3. LOS, AADT N, 5D
= SO I - Planning (e} FFS. LOS. N 5.0
2w & wF T o % i
= M 200 1200 1600 2000 2400
Fhows Rate {pethiing
General Information [Site Information
Analyst KT Highway/Direction of Travel
IAgency or Company URS From/To Santa Fe
Date Performed 8/20/2008 Jurisdiction Caltrans
Analysis Time Period MD Analysis Year 2008
Project Description LAMTA |-710 PA-ED
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
Volume, V 6205 veh/h Peak-Hour Factor, PHF 0.93
AADT veh/day %Trucks and Buses, P 7
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade %  Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 Eq 1.2
E; 2.0 fry = 1V1+P(Eq - 1) + Pg(Eg - 1] 0.935
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fu mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
. . LC mi/h
Interchange Density 0.50 I/mi )
fo mi/h
Number of Lanes, N 4 . .
FFS (measured) 60.0 mi/h N mifh
Base free-flow Speed, BFFS mith FFS 60.0 mifh
ILOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N x f,,, x 9
P 1785 pc/h/in v, = (V or DDHV) / (PHF x N x f,;,, x
f,) fr; pc/h
S 59.7 mi/h P "
mi
D=v_ /S 29.9 c/mi/In
p P D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S - Speed
umber o1ianes bee Ep, - Exhibits23-8, 23-10 fL - Exhibit 23-4
V' - Hourly volume D -Density E.. - Exhibits 23-8, 23-10, 23-11 f . - Exhibit 23-5
- EXNhIDI -6, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Le =
LF())S Lovel of . BFFS - Base freef g f, - Page 23-12 fy, - Exhibit 23-6
- Level of service - Base free-flow spee
o ) P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
gaﬂs Flatie Spreed] FES = 75 i ’ - 1’
E M e T T e Application Input Quiput
E il BEnith_| # T 5|?‘7% s Operational (LOS) FFS, B, w, L0s, 5. D
a o B - 4t %&\ Design (M) FFS, LOS, v, N, 5D
g SSmil . P Design (v} FFS, LOS, N 05D
% - N e v 5 A B Plarning (LOS) FFS, M, AADT 105, 5, D
E W -:‘;_'%’_ o i s - =] Lo~ Planning (A FF3. LOS, AADT N, 5D
= SO I - Planning (e} FFS. LOS. N 5.0
2w & wF T o % i
= M 200 1200 1600 2000 2400
Fhows Rate {pethiing
General Information [Site Information
Analyst KT Highway/Direction of Travel
IAgency or Company URS From/To Santa Fe
Date Performed 8/20/2008 Jurisdiction Caltrans
Analysis Time Period PM Analysis Year 2008
Project Description LAMTA |-710 PA-ED
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
Volume, V 7187 veh/h Peak-Hour Factor, PHF 0.98
AADT veh/day %Trucks and Buses, P 4
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade %  Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 Eq 1.2
E; 2.0 fry = 1V1+P(Eq - 1) + Pg(Eg - 1] 0.962
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fu mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
. . LC mi/h
Interchange Density 0.50 I/mi )
fo mi/h
Number of Lanes, N 4 . .
FFS (measured) 56.0 mi/h N mifh
Base free-flow Speed, BFFS mith FFS 56.0 mifh
ILOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N x f,,, x 9
R 1907 pc/h/in v, = (V or DDHV) / (PHF x N x f,, x
f,) fr; pc/h
S 55.6 mi/h P o
mi
D=v_ /S 34.3 c/mi/In
p P D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S - Speed
umber o1ianes bee Ep, - Exhibits23-8, 23-10 fL - Exhibit 23-4
V' - Hourly volume D -Density E.. - Exhibits 23-8, 23-10, 23-11 f . - Exhibit 23-5
- EXNhIDI -6, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Le =
LF())S Lovel of . BFFS - Base freef g f, - Page 23-12 fy, - Exhibit 23-6
- Level of service - Base free-flow spee
o ) P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
‘EE‘}F Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ i T T b - - I r r [ =
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
g %0 Q“Jfa o "é:‘.,-ﬁﬂ 'Esri‘ﬂl' il 55 'i."-]-a-"ﬁr g L
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel I-710 SB
IAgency or Company URS From/To I-710 SB Off / Wardlow On
Date Performed 1/28/2010 Jurisdiction
IAnalysis Time Period AM Analysis Year 2008
Project Description  1-710 LAMTA PA/ED
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 5326 veh/h Peak-Hour Factor, PHF 0.97
AADT veh/day %Trucks and Buses, Py 4
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.962
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 3
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1903 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 54.8 mi/h .
S mi/h
D=v, /'S 34.7 pc/mi/in .
D =v, /'S pc/mi/ln
LOS D _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
‘EE‘}F Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ i T T b - - I r r [ =
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
g %0 Q“Jfa o "é:‘.,-ﬁﬂ 'Esri‘ﬂl' il 55 'i."-]-a-"ﬁr g L
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel I-710 SB
IAgency or Company URS From/To I-710 SB Off / Wardlow On
Date Performed 1/28/2010 Jurisdiction
IAnalysis Time Period MD Analysis Year 2008
Project Description  1-710 LAMTA PA/ED
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 5114 veh/h Peak-Hour Factor, PHF 0.93
AADT veh/day %Trucks and Buses, Py 7
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.935
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 3
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1961 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 54.5 mi/h .
S mi/h
D=v, /'S 36.0 pc/mi/in .
D =v, /'S pc/mi/ln
LOS E _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
‘EE‘}F Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ A T b - - I r r [
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
g %0 Q“Jfa o "é:‘.,-ﬁﬂ 'Esri‘ﬂl' il 55 'i."-]-a-"ﬁr g L
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel I-710 SB
IAgency or Company URS From/To I-710 SB Off / Wardlow On
Date Performed 1/28/2010 Jurisdiction
IAnalysis Time Period PM Analysis Year 2008
Project Description  1-710 LAMTA PA/ED
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 5743 veh/h Peak-Hour Factor, PHF 0.98
AADT veh/day %Trucks and Buses, Py 4
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.962
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 3
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 2032 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 53.9 mi/h .
S mi/h
D= Vo /'S 37.7 pc/mi/in .
D =v, /'S pc/mi/ln
LOS E _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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FREEWAY WEAVING WORKSHEET Page 1 of 1
FREEWAY WEAVING WORKSHEET
|General Information Site Information
Analyst KT Freeway/Dir of Travel I-710NB to 1-405SB CD
[Agency/Company URS \Weaving Seg Location I-710 NB on to Pacific Off
Date Performed 1/21/2008 Jurisdiction Caltrans
Analysis Time Period AM Analysis Year 2008
[Inputs
Freeway free-flow speed, S, (mi/h) 55 Weaving type A
\Weaving number of lanes, N 3 \olume ratio. VR 0.40
Weaving seg length, L (ft) 860 Weaving ratio, R 0.08
Terrain Level
|Conversions to pc/h Under Base Conditions
(pc/h) v PHF Truck % RV % E; Egr fov o v
of 1475 0.97 4 0 2.0 1.2 0.962 1.00 1581
2 50 0.97 4 0 20 12 0.962 1.00 53
wi 82 0.97 4 0 2.0 12 0.962 1.00 87
2 948 0.97 4 0 20 12 0.962 1.00 1016
" 1103 |V, 1634
2737
Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.06 0.60
\Weaving and non-weaving
Ispeeds, Si (mi/h) 36.89 43.09
Number of lanes required for unconstrained operation, Nw 1.32
Maximum number of lanes, Nw (max) 1.40
[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h) 40.36
Weaving segment density, D (pc/mi/in) 22.61
Level of service, LOS B
(Capacity of base condition, ¢, (pc/h) 4252
Capacity as a 15-minute flow rate, ¢ (veh/h) 4088
Capacity as a full-hour volume, ¢, (veh/h) 3965
INotes
|a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
JJunctions".
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.
If. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
. 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.
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FREEWAY WEAVING WORKSHEET Page 1 of 1
FREEWAY WEAVING WORKSHEET
|General Information Site Information
Analyst KT Freeway/Dir of Travel I-710NB to 1-405SB CD
[Agency/Company URS \Weaving Seg Location I-710 NB on to Pacific Off
Date Performed 1/21/2008 Jurisdiction Caltrans
Analysis Time Period MD Analysis Year 2008
[Inputs
Freeway free-flow speed, S, (mi/h) 55 Weaving type A
\Weaving number of lanes, N 3 \olume ratio. VR 0.42
Weaving seg length, L (ft) 860 Weaving ratio, R 0.08
Terrain Level
|Conversions to pc/h Under Base Conditions
(pc/h) v PHF Truck % RV % E; Egr fov o v
of 1525 0.93 7 0 2.0 1.2 0.935 1.00 1754
2 65 0.93 7 0 20 12 0.935 1.00 74
i 90 0.93 7 0 20 12 0.935 1.00 103
w2 1070 0.93 7 0 2.0 1.2 0.935 1.00 1231
. 1334 |V, 1828
3162
Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.25 0.77
\Weaving and non-weaving
Ispeeds, Si (mi/h) 35.00 40.48
Number of lanes required for unconstrained operation, Nw 1.39
Maximum number of lanes, Nw (max) 1.40
[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h) 37.97
Weaving segment density, D (pc/mi/in) 27.76
Level of service, LOS C
(Capacity of base condition, ¢, (pc/h) 4189
Capacity as a 15-minute flow rate, ¢ (veh/h) 3915
Capacity as a full-hour volume, ¢, (veh/h) 3641
INotes
|a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
JJunctions".
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.
If. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
. 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.
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FREEWAY WEAVING WORKSHEET Page 1 of 1
FREEWAY WEAVING WORKSHEET
|General Information Site Information
Analyst KT Freeway/Dir of Travel I-710NB to 1-405SB CD
[Agency/Company URS \Weaving Seg Location I-710 NB on to Pacific Off
Date Performed 1/21/2008 Jurisdiction Caltrans
Analysis Time Period PM Analysis Year 2008
[Inputs
Freeway free-flow speed, S, (mi/h) 55 Weaving type A
\Weaving number of lanes, N 3 \olume ratio. VR 0.36
Weaving seg length, L (ft) 860 Weaving ratio, R 018
Terrain Level
|Conversions to pc/h Under Base Conditions
(pc/h) v PHF Truck % RV % E; Egr fov o v
of 1860 0.98 4 0 2.0 1.2 0.962 1.00 1973
02 100 0.98 4 0 2.0 1.2 0.962 1.00 106
i 203 0.98 4 0 20 12 0.962 1.00 215
2 914 0.98 4 0 20 12 0.962 1.00 969
. 184 |V, 2079
3263
Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.17 0.67
\Weaving and non-weaving
Ispeeds, Si (mi/h) 35.70 41.89
Number of lanes required for unconstrained operation, Nw 1.26
Maximum number of lanes, Nw (max) 1.40
[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h) 39.41
Weaving segment density, D (pc/mi/in) 27.60
Level of service, LOS C
(Capacity of base condition, ¢, (pc/h) 4423
Capacity as a 15-minute flow rate, ¢ (veh/h) 4253
Capacity as a full-hour volume, ¢, (veh/h) 4168
INotes
|a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
JJunctions".
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.
If. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
. 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.
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

|General Information Site Information
Analyst KT Freeway/Dir of Travel [-405 SB
[Agency/Company URS \Weaving Seg Location Wardlow On to Pacific Off
Date Performed 8/20/2008 Jurisdiction
Analysis Time Period AM Analysis Year 2008
[Inputs
Freeway free-flow speed, S, (mi/h) 55 Weaving type B
\Weaving number of lanes, N 4 \olume ratio. VR 015
Weaving seg length, L (ft) 1089 Weaving ratio, R 0.21
Terrain Level
|Conversions to pc/h Under Base Conditions
(pcih) v PHF Truck % RV % E; Exr fuy fo v
o 5136 0.97 4 0 20 1.2 0.962 1.00 5506
02 0 0.97 4 0 20 1.2 0.962 1.00 0
Wl 190 0.97 4 0 20 1.2 0.962 1.00 203
w2 707 0.97 4 0 20 1.2 0.962 1.00 758
w 961 " 5506
6467
Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.08 0.00
b (Exhibit 24-6) 2.20 6.00
c (Exhibit 24-6) 0.70 1.00
d (Exhibit 24-6) 0.50 0.50
Weaving intensity factor, Wi 0.58 0.22
\Weaving and non-weaving
|spee\(lils, Si (mi/h) e 43.49 51.73
Number of lanes required for unconstrained operation, Nw 1.03
Maximum number of lanes, Nw (max) 3.50
[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h) 50.32
Weaving segment density, D (pc/mi/in) 32.13
Level of service, LOS D
(Capacity of base condition, ¢, (pc/h) 8330
Capacity as a 15-minute flow rate, ¢ (veh/h) 8010
Capacity as a full-hour volume, ¢, (veh/h) 7770
INotes
|a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
JJunctions".

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.

If. 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.
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

|General Information Site Information
Analyst KT Freeway/Dir of Travel [-405 SB
[Agency/Company URS \Weaving Seg Location Wardlow On to Pacific Off
Date Performed 8/20/2008 Jurisdiction
Analysis Time Period AM Analysis Year 2008
[Inputs
Freeway free-flow speed, S, (mi/h) 55 Weaving type B
\Weaving number of lanes, N 4 \olume ratio. VR 015
Weaving seg length, L (ft) 1089 Weaving ratio, R 016
Terrain Level
|Conversions to pc/h Under Base Conditions
(pcih) v PHF Truck % RV % E; Exr fuy fo v
o 4974 0.93 7 0 20 1.2 0.935 1.00 5722
02 0 0.93 7 0 20 1.2 0.935 1.00 0
Wl 140 0.93 7 0 20 1.2 0.935 1.00 161
w2 715 0.93 7 0 20 1.2 0.935 1.00 822
w 983 " 5722
6705
Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.08 0.00
b (Exhibit 24-6) 2.20 6.00
c (Exhibit 24-6) 0.70 1.00
d (Exhibit 24-6) 0.50 0.50
Weaving intensity factor, Wi 0.59 0.23
\Weaving and non-weaving
|spee\(lils, Si (mith) e 43.27 51.56
Number of lanes required for unconstrained operation, Nw 1.02
Maximum number of lanes, Nw (max) 3.50
[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h) 50.15
Weaving segment density, D (pc/mi/in) 3342
Level of service, LOS D
(Capacity of base condition, ¢, (pc/h) 8344
Capacity as a 15-minute flow rate, ¢ (veh/h) 7798
Capacity as a full-hour volume, ¢, (veh/h) 7252
INotes
|a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
JJunctions".

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.

If. 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.
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

|General Information Site Information
Analyst KT Freeway/Dir of Travel [-405 SB
[Agency/Company URS \Weaving Seg Location Wardlow On to Pacific Off
Date Performed 8/20/2008 Jurisdiction
Analysis Time Period AM Analysis Year 2008
[Inputs
Freeway free-flow speed, S, (mi/h) 55 Weaving type B
\Weaving number of lanes, N 4 \olume ratio. VR 019
Weaving seg length, L (ft) 1089 Weaving ratio, R 0.21
Terrain Level
|Conversions to pc/h Under Base Conditions
(pcih) v PHF Truck % RV % E; Exr fuy fo v
o 5460 0.98 4 0 20 1.2 0.962 1.00 5794
02 0 0.98 4 0 20 1.2 0.962 1.00 0
Wl 283 0.98 4 0 20 1.2 0.962 1.00 300
w2 1034 0.98 4 0 20 1.2 0.962 1.00 1097
w 1397 " 5794
7191
Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.08 0.00
b (Exhibit 24-6) 2.20 6.00
c (Exhibit 24-6) 0.70 1.00
d (Exhibit 24-6) 0.50 0.50
Weaving intensity factor, Wi 0.68 0.32
\Weaving and non-weaving
|spee\(lils, Si (mi/h) e 41.79 49.19
Number of lanes required for unconstrained operation, Nw 1.22
Maximum number of lanes, Nw (max) 3.50
[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h) 47.55
Weaving segment density, D (pc/mi/in) 37.80
Level of service, LOS E
(Capacity of base condition, ¢, (pc/h) 8019
Capacity as a 15-minute flow rate, ¢ (veh/h) 771
Capacity as a full-hour volume, ¢, (veh/h) 7557
INotes
|a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
JJunctions".

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.

If. 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.
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
=S O Fr—— d < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ i T T b - - I r r [ =
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
g %0 Q“Jfa o "é:‘.,-ﬁﬂ 'Esri‘ﬂl' il 55 'i."-]-a-"ﬁr g L
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel 1-405 SB
IAgency or Company URS From/To Pacific Off / 1-710 On
Date Performed 2/9/2010 Jurisdiction
IAnalysis Time Period AM Analysis Year 2008
Project Description  1-710 LAMTA PA/ED
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 5843 veh/h Peak-Hour Factor, PHF 0.97
AADT veh/day %Trucks and Buses, Py 4
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.962
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 4
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1566 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 55.0 mi/h .
S mi/h
D=v, /'S 28.5 pc/mi/in .
D =v, /'S pc/mi/ln
LOS D _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
‘EE‘}F Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ i T T b - - I r r [ =
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
g %0 Q“Jfa o "é:‘.,-ﬁﬂ 'Esri‘ﬂl' il 55 'i."-]-a-"ﬁr g L
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel 1-405 SB
IAgency or Company URS From/To Pacific Off / 1-710 On
Date Performed 2/9/2010 Jurisdiction
IAnalysis Time Period MD Analysis Year 2008
Project Description  1-710 LAMTA PA/ED
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 5689 veh/h Peak-Hour Factor, PHF 0.93
AADT veh/day %Trucks and Buses, Py 7
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.935
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 4
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1636 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 55.0 mi/h .
S mi/h
D= Vo /'S 29.7 pc/mi/in .
D =v, /'S pc/mi/ln
LOS D _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
‘EE‘}F Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ i T T b - - I r r [ =
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
g %0 Q“Jfa o "é:‘.,-ﬁﬂ 'Esri‘ﬂl' il 55 'i."-]-a-"ﬁr g L
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel 1-405 SB
IAgency or Company URS From/To Pacific Off / 1-710 On
Date Performed 2/9/2010 Jurisdiction
IAnalysis Time Period PM Analysis Year 2008
Project Description  1-710 LAMTA PA/ED
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 6494 veh/h Peak-Hour Factor, PHF 0.98
AADT veh/day %Trucks and Buses, Py 4
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.962
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 4
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1723 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 55.0 mi/h .
S mi/h
D=v, /'S 31.3 pc/mi/in .
D =v, /'S pc/mi/ln
LOS D _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

General Information Site Information
Analyst KT Freeway/Dir of Travel 1-405 SB
IAgency/Company URS \Weaving Seg Location I-710 On / Long Beach Off
Date Performed 1/21/2010 Jurisdiction
Analysis Time Period AM JAnalysis Year 2008
Inputs
Freeway free-flow speed, S (mifh) 55 eaving type B
\Weaving number of lanes, N 5 ;
. lenath. L (i 216 olume ratio, VR 0.31

Weav_mg seg length, L (ft) 165 Weaving ratio, R 0.06
Terrain Level
Conversions to pc/h Under Base Conditions
(pc/h) Vv PHF Truck % RV % Eq Er fuv fp v
Vo1 5680 0.95 6 0 2.0 12 0.943 1.00 6337

02 70 0.97 4 0 2.0 12 0.962 1.00 75

Wi 163 0.95 6 0 2.0 12 0.943 1.00 181

W2 2485 0.97 4 0 2.0 12 0.962 1.00 2664
Vi 2845 W 6412
\Y 9257
\Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.08 0.00
b (Exhibit 24-6) 2.20 6.00
c (Exhibit 24-6) 0.70 1.00
d (Exhibit 24-6) 0.50 0.50

eaving intensity factor, Wi 0.60 0.40

‘eaving and non-weaving speeds,
Si (mifh) 4311 47.20
Number of lanes required for unconstrained operation, Nw 1.68
Maximum number of lanes, Nw (max) 3.50

[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation

\Weaving Segment Speed, Density, Level of Service, and Capacity

'eaving segment speed, S (mi/h) 4587
\Weaving segment density, D (pc/mifln) 40.36
Level of service, LOS E
Capacity of base condition, c,, (pc/h) 9764
Capacity as a 15-minute flow rate, ¢ (veh/h) 9211
Capacity as a full-hour volume, c;, (veh/h) 8806
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 queuing are expected in such cases.
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

General Information Site Information
Analyst KT Freeway/Dir of Travel 1-405 SB
IAgency/Company URS \Weaving Seg Location I-710 On / Long Beach Off
Date Performed 1/21/2010 Jurisdiction
Analysis Time Period MD JAnalysis Year 2008
Inputs
Freeway free-flow speed, S (mifh) 55 eaving type B
\Weaving number of lanes, N 5 ;
. lenath. L (i 216 olume ratio, VR 0.33

Weav_mg seg length, L (ft) 165 Weaving ratio, R 0.05
Terrain Level
Conversions to pc/h Under Base Conditions
(pc/h) Vv PHF Truck % RV % Eq Er fuv fp v
Vo1 5555 0.93 7 0 2.0 12 0.935 1.00 6391

02 65 0.93 7 0 2.0 12 0.935 1.00 74

Wi 134 0.93 7 0 2.0 12 0.935 1.00 154

W2 2685 0.93 7 0 2.0 12 0.935 1.00 3089
Vi 3243 W 6465
\Y 9708
\Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.08 0.00
b (Exhibit 24-6) 2.20 6.00
c (Exhibit 24-6) 0.70 1.00
d (Exhibit 24-6) 0.50 0.50

eaving intensity factor, Wi 0.65 0.47

‘eaving and non-weaving speeds,
Si (mifh) 42.28 45.60
Number of lanes required for unconstrained operation, Nw 1.84
Maximum number of lanes, Nw (max) 3.50

[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation

\Weaving Segment Speed, Density, Level of Service, and Capacity

'eaving segment speed, S (mi/h) 44.44
\Weaving segment density, D (pc/mifln) 43.69
Level of service, LOS F
Capacity of base condition, c,, (pc/h) 9586
Capacity as a 15-minute flow rate, ¢ (veh/h) 8959
Capacity as a full-hour volume, c;, (veh/h) 8332

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 queuing are expected in such cases.
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FREEWAY WEAVING WORKSHEET
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FREEWAY WEAVING WORKSHEET

General Information Site Information
Analyst KT Freeway/Dir of Travel 1-405 SB
IAgency/Company URS \Weaving Seg Location I-710 On / Long Beach Off
Date Performed 1/21/2010 Jurisdiction
Analysis Time Period PM JAnalysis Year 2008
Inputs
Freeway free-flow speed, S (mifh) 55 eaving type B
\Weaving number of lanes, N 5 ;
. lenath. L (i 216 olume ratio, VR 0.32

Weav_mg seg length, L (ft) 165 Weaving ratio, R 0.04
Terrain Level
Conversions to pc/h Under Base Conditions
(pc/h) \ PHF Truck % RV % Er Er fay fo v
Vo1 6370 0.97 5 0 2.0 12 0.952 1.00 6895

02 60 0.98 4 0 2.0 12 0.962 1.00 63

Wi 124 0.97 5 0 2.0 12 0.952 1.00 134

W2 3017 0.98 4 0 2.0 12 0.962 1.00 3201
Vi 3335 W 6958
\Y 10293
\Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.08 0.00
b (Exhibit 24-6) 2.20 6.00
c (Exhibit 24-6) 0.70 1.00
d (Exhibit 24-6) 0.50 0.50

eaving intensity factor, Wi 0.67 0.48

‘eaving and non-weaving speeds,
Si (mifh) 42.02 45.47
Number of lanes required for unconstrained operation, Nw 1.80
Maximum number of lanes, Nw (max) 3.50

[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation
\Weaving Segment Speed, Density, Level of Service, and Capacity

'eaving segment speed, S (mi/h) 44.30
\Weaving segment density, D (pc/mifln) 46.47
Level of service, LOS F
Capacity of base condition, c,, (pc/h) 9653
Capacity as a 15-minute flow rate, ¢ (veh/h) 9193
Capacity as a full-hour volume, c;, (veh/h) 8947

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 queuing are expected in such cases.
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BASIC FREEWAY SEGMENTS WORKSHEET
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= 0 e e T T T 7 Application Input Qutput
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) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
¥ A RS T s . .
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel SR-91 EB
IAgency or Company URS From/To W. of Santa Fe On
Date Performed 1/22/2010 Jurisdiction
IAnalysis Time Period AM Analysis Year 2008
Project Description  1-710 Corridor Project EIR/EIS
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 6052 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 11
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.901
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 5
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1414 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 55.0 mi/h .
S mi/h
D= Vo /'S 25.7 pc/mi/in .
D =v, /'S pc/mi/ln
LOS c _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
:‘E:&DF Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ A T b - - I r r [
= 5 Sk 1 Be 6 B PR Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
¥ A RS T s . .
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel SR-91 EB
IAgency or Company URS From/To W. of Santa Fe On
Date Performed 1/22/2010 Jurisdiction
IAnalysis Time Period MD Analysis Year 2008
Project Description  1-710 Corridor Project EIR/EIS
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 7107 veh/h Peak-Hour Factor, PHF 0.96
AADT veh/day %Trucks and Buses, Py 18
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.847
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 5
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1747 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 55.0 mi/h .
S mi/h
D=v, /'S 31.8 pc/mi/in .
D =v, /'S pc/mi/ln
LOS D _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
:‘E:&DF Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ A T b - - I r r [
= 5 Sk 1 Be 6 B PR Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
¥ A RS T s . .
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel SR-91 EB
IAgency or Company URS From/To W. of Santa Fe On
Date Performed 1/22/2010 Jurisdiction
IAnalysis Time Period PM Analysis Year 2008
Project Description  1-710 Corridor Project EIR/EIS
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 7191 veh/h Peak-Hour Factor, PHF 0.97
AADT veh/day %Trucks and Buses, Py 10
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.909
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 5
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1631 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 55.0 mi/h .
S mi/h
D= Vo /'S 29.7 pc/mi/in .
D =v, /'S pc/mi/ln
LOS D _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

General Information Site Information
Analyst KT Freeway/Dir of Travel SR-91 EB
IAgency/Company URS \Weaving Seg Location Santa Fe On/Long Beach Off
Date Performed 1/22/2010 Jurisdiction Caltrans
Analysis Time Period AM JAnalysis Year 2008
Inputs
Freeway free-flow speed, S (mifh) 55 eaving type A
\Weaving number of lanes, N 5 ;
. lenath. L (i 36 olume ratio, VR 0.08

Weav_mg seg length, L (ft) 1361 Weaving ratio, R 0.45
Terrain Level
Conversions to pc/h Under Base Conditions
(pc/h) Vv PHF Truck % RV % Eq Er fuv fp v
Vo1 4864 0.95 11 0 2.0 12 0.901 1.00 5683

02 0 0.95 11 0 2.0 12 0.901 1.00 0

Wi 179 0.95 11 0 2.0 12 0.901 1.00 209

W2 219 0.95 11 0 2.0 12 0.901 1.00 255
Vi 464 W 5683
\Y 6147
\Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75

eaving intensity factor, Wi 0.54 0.22

‘eaving and non-weaving speeds,
Si (mifh) 44.15 51.97
Number of lanes required for unconstrained operation, Nw 0.87
Maximum number of lanes, Nw (max) 1.40

[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation

\Weaving Segment Speed, Density, Level of Service, and Capacity

'eaving segment speed, S (mi/h) 51.29
\Weaving segment density, D (pc/mifln) 23.97
Level of service, LOS C
Capacity of base condition, c,, (pc/h) 9755
Capacity as a 15-minute flow rate, ¢ (veh/h) 8788
Capacity as a full-hour volume, c;, (veh/h) 8349
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 queuing are expected in such cases.
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

General Information Site Information
Analyst KT Freeway/Dir of Travel SR-91 EB
IAgency/Company URS \Weaving Seg Location Santa Fe On/Long Beach Off
Date Performed 1/22/2010 Jurisdiction Caltrans
Analysis Time Period MD JAnalysis Year 2008
Inputs
Freeway free-flow speed, S (mifh) 55 eaving type A
\Weaving number of lanes, N 5 ;
. lenath. L (i 36 olume ratio, VR 0.15

Weav_mg seg length, L (ft) 1361 Weaving ratio, R 0.50
Terrain Level
Conversions to pc/h Under Base Conditions
(pc/h) Vv PHF Truck % RV % Eq Er fuv fp v
Vo1 5422 0.96 18 0 2.0 12 0.847 1.00 6664

02 0 0.96 18 0 2.0 12 0.847 1.00 0

Wi 481 0.96 18 0 2.0 12 0.847 1.00 591

W2 481 0.96 18 0 2.0 12 0.847 1.00 501
Vi 1182 W 6664
\Y 7846
\Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75

eaving intensity factor, Wi 0.80 0.39

‘eaving and non-weaving speeds,
Si (mifh) 40.01 47.36
Number of lanes required for unconstrained operation, Nw 1.35
Maximum number of lanes, Nw (max) 1.40

[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation

\Weaving Segment Speed, Density, Level of Service, and Capacity

'eaving segment speed, S (mi/h) 46.08
\Weaving segment density, D (pc/mifln) 34.05
Level of service, LOS D
Capacity of base condition, c,, (pc/h) 9462
Capacity as a 15-minute flow rate, ¢ (veh/h) 8019
Capacity as a full-hour volume, c;, (veh/h) 7698
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 queuing are expected in such cases.
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

General Information Site Information
Analyst KT Freeway/Dir of Travel SR-91 EB
IAgency/Company URS \Weaving Seg Location Santa Fe On/Long Beach Off
Date Performed 1/22/2010 Jurisdiction Caltrans
Analysis Time Period PM JAnalysis Year 2008
Inputs
Freeway free-flow speed, S (mifh) 55 eaving type A
\Weaving number of lanes, N 5 ;
. lenath. L (i 36 olume ratio, VR 0.17

Weav_mg seg length, L (ft) 1361 Weaving ratio, R 0.45
Terrain Level
Conversions to pc/h Under Base Conditions
(pc/h) Vv PHF Truck % RV % Eq Er fuv fp v
Vo1 5481 0.97 10 0 2.0 12 0.909 1.00 6215

02 0 0.97 10 0 2.0 12 0.909 1.00 0

Wi 512 0.97 10 0 2.0 12 0.909 1.00 580

W2 625 0.97 10 0 2.0 12 0.909 1.00 708
Vi 1288 W 6215
\Y 7503
\Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75

eaving intensity factor, Wi 1.86 0.23

‘eaving and non-weaving speeds,
Si (mifh) 30.74 51.69
Number of lanes required for unconstrained operation, Nw 1.45
Maximum number of lanes, Nw (max) 1.40

[ If Nw < Nw(max) unconstrained operation [V if Nw > Nw (max) constrained operation

\Weaving Segment Speed, Density, Level of Service, and Capacity

'eaving segment speed, S (mi/h) 46.28
\Weaving segment density, D (pc/mifln) 3243
Level of service, LOS D
Capacity of base condition, c,, (pc/h) 9340
Capacity as a 15-minute flow rate, ¢ (veh/h) 8491
Capacity as a full-hour volume, c;, (veh/h) 8236
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 queuing are expected in such cases.
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
:‘E:&DF Flotw Spseedl] RS = 35 riit ’ < 17
E . e e T T T 7 Application Input Quiput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
3 St 4 I Design ;) FFS, L0S, M "
B{ A T b - - I r r [
= 5 Sk 1 Be 6 B PR Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
g %0 Q“Jfa o "é:‘.,-ﬁﬂ 'Esri‘ﬂl' il 55 'i."-]-a-"ﬁr g L
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel SR-91 EB
IAgency or Company URS From/To Long Beach Off / Long Beach On
Date Performed 2/1/2010 Jurisdiction
IAnalysis Time Period AM Analysis Year 2008
Project Description  1-710 Corridor Project EIR/EIS
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 6092 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 11
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.901
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 5
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1424 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 55.0 mi/h .
S mi/h
D=v, /'S 25.9 pc/mi/in .
D =v, /'S pc/mi/ln
LOS c _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
:‘E:&DF Flotw Spseedl] RS = 35 riit ’ < 17
E . e e T T T 7 Application Input Quiput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
3 St 4 I Design ;) FFS, L0S, M "
B{ A T b - - I r r [
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
g %0 Q“Jfa o "é:‘.,-ﬁﬂ 'Esri‘ﬂl' il 55 'i."-]-a-"ﬁr g L
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel SR-91 EB
IAgency or Company URS From/To Long Beach Off / Long Beach On
Date Performed 2/1/2010 Jurisdiction
IAnalysis Time Period MD Analysis Year 2008
Project Description  1-710 Corridor Project EIR/EIS
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 7194 veh/h Peak-Hour Factor, PHF 0.96
AADT veh/day %Trucks and Buses, Py 18
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.847
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 5
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1769 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 55.0 mi/h .
S mi/h
D= Vo /'S 32.2 pc/mi/in .
D =v, /'S pc/mi/ln
LOS D _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
:‘E:&DF Flotw Spseedl] RS = 35 riit ’ < 17
E . e e T T T 7 Application Input Quiput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
3 St 4 I Design ;) FFS, L0S, M "
B{ A T b - - I r r [
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
g %0 Q“Jfa o "é:‘.,-ﬁﬂ 'Esri‘ﬂl' il 55 'i."-]-a-"ﬁr g L
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel SR-91 EB
IAgency or Company URS From/To Long Beach Off / Long Beach On
Date Performed 2/1/2010 Jurisdiction
IAnalysis Time Period PM Analysis Year 2008
Project Description  1-710 Corridor Project EIR/EIS
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 7304 veh/h Peak-Hour Factor, PHF 0.97
AADT veh/day %Trucks and Buses, Py 10
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.909
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 5
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1657 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 55.0 mi/h .
S mi/h
D= Vo /'S 30.1 pc/mi/in .
D =v, /'S pc/mi/ln
LOS D _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

General Information Site Information
Analyst KT Freeway/Dir of Travel SR-91 EB
IAgency/Company URS \Weaving Seg Location Long Beach On/I-710 SB Off
Date Performed 1/22/2010 Jurisdiction Caltrans
Analysis Time Period AM JAnalysis Year 2008
Inputs
Freeway free-flow speed, S (mifh) 55 eaving type A
\Weaving number of lanes, N 5 ;
. lenath. L (i 36 olume ratio, VR 0.13

Weav_mg seg length, L (ft) 1365 Weaving ratio, R 0.28
Terrain Level
Conversions to pc/h Under Base Conditions
(pc/h) Vv PHF Truck % RV % Eq Er fuv fp v
Vo1 4592 0.95 11 0 2.0 12 0.901 1.00 5365

02 0 0.95 11 0 2.0 12 0.901 1.00 0

Wi 485 0.95 11 0 2.0 12 0.901 1.00 566

W2 187 0.95 11 0 2.0 12 0.901 1.00 218
Vi 784 W 5365
\Y 6149
\Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75

eaving intensity factor, Wi 0.60 0.26

‘eaving and non-weaving speeds,
Si (mifh) 43.09 50.66
Number of lanes required for unconstrained operation, Nw 1.19
Maximum number of lanes, Nw (max) 1.40

[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation

\Weaving Segment Speed, Density, Level of Service, and Capacity

'eaving segment speed, S (mi/h) 49.55
\Weaving segment density, D (pc/mifln) 24.82
Level of service, LOS C
Capacity of base condition, c,, (pc/h) 9600
Capacity as a 15-minute flow rate, ¢ (veh/h) 8649
Capacity as a full-hour volume, c;, (veh/h) 8217
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 queuing are expected in such cases.
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

General Information Site Information
Analyst KT Freeway/Dir of Travel SR-91 EB
IAgency/Company URS \Weaving Seg Location Long Beach On/I-710 SB Off
Date Performed 1/22/2010 Jurisdiction Caltrans
Analysis Time Period MD JAnalysis Year 2008
Inputs
Freeway free-flow speed, S (mifh) 55 eaving type A
\Weaving number of lanes, N 5 ;
. lenath. L (i 36 olume ratio, VR 0.16

Weav_mg seg length, L (ft) 1365 Weaving ratio, R 0.40
Terrain Level
Conversions to pc/h Under Base Conditions
(pc/h) Vv PHF Truck % RV % Eq Er fuv fp v
Vo1 5385 0.96 18 0 2.0 12 0.847 1.00 6619

02 0 0.96 18 0 2.0 12 0.847 1.00 0

Wi 610 0.96 18 0 2.0 12 0.847 1.00 749

W2 411 0.96 18 0 2.0 12 0.847 1.00 505
Vi 1254 W 6619
\Y 7873
\Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75

eaving intensity factor, Wi 0.81 0.40

‘eaving and non-weaving speeds,
Si (mifh) 39.81 47.06
Number of lanes required for unconstrained operation, Nw 1.40
Maximum number of lanes, Nw (max) 1.40

[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation

\Weaving Segment Speed, Density, Level of Service, and Capacity

'eaving segment speed, S (mi/h) 45.74
\Weaving segment density, D (pc/mifln) 34.43
Level of service, LOS D
Capacity of base condition, c,, (pc/h) 9416
Capacity as a 15-minute flow rate, ¢ (veh/h) 7980
Capacity as a full-hour volume, c;, (veh/h) 7661
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 queuing are expected in such cases.
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

General Information Site Information
Analyst KT Freeway/Dir of Travel SR-91 EB
IAgency/Company URS \Weaving Seg Location Long Beach On/I-710 SB Off
Date Performed 1/22/2010 Jurisdiction Caltrans
Analysis Time Period PM JAnalysis Year 2008
Inputs
Freeway free-flow speed, S (mifh) 55 eaving type A
\Weaving number of lanes, N 5 ;
. lenath. L (i 36 olume ratio, VR 0.17

Weav_mg seg length, L (ft) 1365 Weaving ratio, R 0.47
Terrain Level
Conversions to pc/h Under Base Conditions
(pc/h) Vv PHF Truck % RV % Eq Er fuv fp v
Vo1 5494 0.97 10 0 2.0 12 0.909 1.00 6230

02 0 0.97 10 0 2.0 12 0.909 1.00 0

Wi 593 0.97 10 0 2.0 12 0.909 1.00 672

W2 533 0.97 10 0 2.0 12 0.909 1.00 604
Vi 1276 W 6230
\Y 7506
\Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75

eaving intensity factor, Wi 1.85 0.22

‘eaving and non-weaving speeds,
Si (mith) 30.79 51.74
Number of lanes required for unconstrained operation, Nw 1.45
Maximum number of lanes, Nw (max) 1.40

[ If Nw < Nw(max) unconstrained operation [V if Nw > Nw (max) constrained operation

\Weaving Segment Speed, Density, Level of Service, and Capacity

'eaving segment speed, S (mi/h) 46.38
\Weaving segment density, D (pc/mifln) 3237
Level of service, LOS D
Capacity of base condition, c,, (pc/h) 9354
Capacity as a 15-minute flow rate, ¢ (veh/h) 8504
Capacity as a full-hour volume, c;, (veh/h) 8249
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 queuing are expected in such cases.
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Adjacent Freeway Major Diverage Analysis: SR-91

I-710 Corridor Project

Existing 2008

HCM 2000: Exhibit 25-14. Capacity Values for Diverge Areas #11
Maximum Upstream or Downstream Freeway Flow Year/Time
FFS (mi/hr) Number of Lanes in One Direction 2008 AM Peak
2 3 4 > 4 (per In) Major Diverge Junction
55 4500 6750 9000 2250 Freeway (V) Diverge Ramp (Vg)
60 4600 6900 9200 2300 SR-91 EB I-710 NB/Atlantic Off
65 4700 7050 9400 2350 Nru 5 Ng 2
70 4800 7200 9600 2400 Nep 3 FFS 55
Appraoch Leg Diverge Legs
Vep 3127
Vey 6434
Vg 3307
Diverge
Ve/Cr 0.28 Dupstream LOS
VR/Cg 0.73 2252 C
V/C 0.57
#11
Year/Time
MD Peak

URS Corporation

Major Diverge Junction
Freeway (V)

Merge Ramp (Vg)

SR-91 EB I-710 NB/Atlantic Off
NEu 5 Ng 2
Nro 3 FFS 55
Appraoch Leg Diverge Legs

Vep 4072
Vey 7942
Vg 3870
Diverge
V/Cr 0.36 Dupstream LOS
Vr/Cr 0.86 27.80 c
VIC 0.71
#11
Year/Time
PM Peak

Major Diverge Junction
Freeway (Vg)

Merge Ramp (Vg)

SR-91 EB I-710 NB/Atlantic Off
Nry 5 Ng 2
Nep 3 FFS 55
Appraoch Leg Diverge Legs
Vep 3918
Vey 7841
Vg 3923
Diverge
Ve/Ce 0.35 Dupstream LOS
Vr/Cr 0.87 27 44 c
VIC 0.70
Printed: 2/16/2010
lofl



RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst KT Freeway/Dir of Travel SR-91 EB
lAgency or Company URS Junction Atlantic On
Date Performed 1/22/2010 Jurisdiction Caltrans
lAnalysis Time Period AM Analysis Year 2008
Project Description  LAMTA |-710 PA-ED
Inputs
] Terrain: Level .
Upstream Adj Ramp Downstream Adj Ramp
M Yes ” on [ Yes [ on
¥ No [ off
[ No [ off
I-down = ft
Lup = 1148 ft
S = 55.0mph Sgr = 35.0 mph = veh/h
u= 1805 veh/h FF P PR P ’
Sketch ( show lanes, Ly, Lp,Vg,Vy)
Conversion to pc/h Under Base Conditions
v . . . = VIPHF x fpy
(pc/h) (Veh/hr) PHF Terrain %Truck %RV fhy fy 0
Freeway 7824 0.96 Level 5 0 0.976 1.00 8354
Ramp 482 0.96 Level 5 0 0.976 1.00 515
UpStream 1805 0.96 Level 5 0 0.976 1.00 1927
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of vq,
V12 = Ve (Pev) V12 =V *+ (Vi - VR)Prp
Leo=  (Equation 25-2 or 25-3) Leqg = (Equation 25-8 or 25-)
Pev = 0.345 using Equation  (Exhibit 25-5) Prp = using Equation (Exhibit 25-11)
12= 2058 pcih 12= pch
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
. Ve =Ve
Veo 6489 See Exhibit 25-7 No
Vip
Veo = VE-V,
Vg 2573 4600:All No o=
VR
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg = 5.475 + 0.00734 v » + 0.0078 V., - 0.00627 L, Dg = 4.252 + 0.0086 V;, - 0.0009 Ly
DR = 21.5 (pc/mifln) DR = (pc/mifln)
LOS = C (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.330 (Exibit 25-19) Ds = (Exhibit 25-19)
Se= 507 mph (Exhibit 25-19) SR= mph (Exhibit 25-19)
S.= ibi -
S=  49.8 mph (Exhibit 25-19) 0 Mph (Exhibit 25-19)
S= 50.1 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst KT Freeway/Dir of Travel SR-91 EB
lAgency or Company URS Junction Atlantic On
Date Performed 1/22/2010 Jurisdiction Caltrans
lAnalysis Time Period MD Analysis Year 2008
Project Description  LAMTA |-710 PA-ED
Inputs
] Terrain: Level .
Upstream Adj Ramp Downstream Adj Ramp
M Yes ” on [ Yes [ on
¥ No [ off
[ No [ off
I-down = ft
Lup = 1148 ft
S = 55.0mph Ser = 35.0 mph = veh/h
u= 1990 veh/h FF P FR P °
Sketch ( show lanes, Ly, Lp,Vg,Vy)
Conversion to pc/h Under Base Conditions
v . . . = VIPHF x fpy
(pc/h) (Veh/hr) PHF Terrain %Truck %RV fhy fy 0
Freeway 7339 0.95 Level 8 0 0.962 1.00 8034
Ramp 434 0.95 Level 8 0 0.962 1.00 475
UpStream 1990 0.95 Level 8 0 0.962 1.00 2179
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of vq,
V12 = Ve (Pev) V12 =V *+ (Vi - VR)Prp
Leo=  (Equation 25-2 or 25-3) Leqg = (Equation 25-8 or 25-)
Pev = 0.350 using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-11)
12= 2008 pc/h 12= pch
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
. Ve =Ve
Veo 6220 See Exhibit 25-7 No
Vi,
Veo = VE-V,
Vg 2483 4600:All No o=
VR
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg = 5.475 + 0.00734 v » + 0.0078 V., - 0.00627 L, Dg = 4.252 + 0.0086 V;, - 0.0009 Ly
DR = 20.9 (pc/mifln) DR = (pc/mifln)
LOS = C (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.326 (Exibit 25-19) Ds = (Exhibit 25-19)
Se= 508 mph (Exhibit 25-19) SR= mph (Exhibit 25-19)
S.= ibi -
S=  50.1mph (Exhibit 25-19) 0 Mph (Exhibit 25-19)
S= 50.3 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst KT Freeway/Dir of Travel SR-91 EB
lAgency or Company URS Junction Atlantic On
Date Performed 1/22/2010 Jurisdiction Caltrans
lAnalysis Time Period PM Analysis Year 2008
Project Description  LAMTA |-710 PA-ED
Inputs
] Terrain: Level .
Upstream Adj Ramp Downstream Adj Ramp
M Yes ” on [ Yes [ on
¥ No [ off
[ No [ off
I-down = ft
Lup = 1148 ft
S = 55.0mph Sgr = 35.0 mph = veh/h
u= 2059 veh/h FF P PR P ’
Sketch ( show lanes, Ly, Lp,Vg,Vy)
Conversion to pc/h Under Base Conditions
v . . . = VIPHF x fpy
(pc/h) (Veh/hr) PHF Terrain %Truck %RV fhy fy 0
Freeway 7802 0.95 Level 5 0 0.976 1.00 8418
Ramp 393 0.95 Level 5 0 0.976 1.00 424
UpStream 2059 0.95 Level 5 0 0.976 1.00 2222
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of vq,
V12 = Ve (Pev) V12 =V *+ (Vi - VR)Prp
Leo=  (Equation 25-2 or 25-3) Leqg = (Equation 25-8 or 25-)
Pev = 0.356 using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-11)
12= 2142 pchh 12= pch
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
. Ve =Ve
Veo 6443 See Exhibit 25-7 No
Vip
Veo = VE-V,
Vg 2566 4600:All No o=
VR
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg = 5.475 + 0.00734 v » + 0.0078 V., - 0.00627 L, Dg = 4.252 + 0.0086 V;, - 0.0009 Ly
DR = 21.5 (pc/mifln) DR = (pc/mifln)
LOS = C (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.330 (Exibit 25-19) Ds = (Exhibit 25-19)
Se= 507 mph (Exhibit 25-19) SR= mph (Exhibit 25-19)
S.= ibi -
S=  49.8 mph (Exhibit 25-19) 0 Mph (Exhibit 25-19)
S= 50.2 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
EMF Flatie Spreed] FES = 75 i ’ - 1’
E M e T T e Application Input Quiput
E il BEnith_| # T 5|?‘7% s Operational (LOS) FFS, B, w, L0s, 5. D
a o B - 4t %&\ Design (M) FFS, LOS, v N, 5D
g SSmil P Design (v} FFS, LOS, N 05D
% - N e v 5 A B Plarning (LOS) FFS, M, AADT 105, 5, D
E W -:‘;_'%’_ o i s - =] Lo~ Planning (A FF3. LOS, AADT N, 5D
= SO I - Planning (e} FFS. LOS. N 5.0
2w & 4 T e 2 f'
= M 200 1200 1600 2000 2400
Fhows Rate {pethiing
General Information [Site Information
Analyst KK Highway/Direction of Travel SR-91 EB
IAgency or Company URS From/To Atlantic On/Cherry Off
Date Performed 8/5/2008 Jurisdiction Caltrans
Analysis Time Period AM Analysis Year 2008
Project Description LAMTA |-710 PA-ED
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
Volume, V 7806 veh/h Peak-Hour Factor, PHF 0.96
AADT veh/day %Trucks and Buses, P 5
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade %  Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 Eq 1.2
E; 1.5 fry = 1V1+P(Eq - 1) + Pg(Eg - 1] 0.976
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fu mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
i ) Lc mi/h
Interchange Density 0.50 I/mi )
fo mi/h
Number of Lanes, N 5 . .
FFS (measured) 67.0 mi/h N mifh
Base free-flow Speed, BFFS mith FFS 67.0 mifh
ILOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N x f,,, x 9
R 1667 pc/h/in v, = (V or DDHV) / (PHF x N x f,, x
f,) fr; pc/h
S 66.5 mi/h P o
mi
D=v_ /S 25.1 c/mi/In
p P D=v_ /S pc/mi/ln
LOS C P
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S - Speed
umber o1ianes bee Ep, - Exhibits23-8, 23-10 fL - Exhibit 23-4
V' - Hourly volume D -Density E.. - Exhibits 23-8, 23-10, 23-11 f . - Exhibit 23-5
- EXNhIDI -6, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Le =
LF())S Lovel of . BFFS - Base freef g f, - Page 23-12 fy, - Exhibit 23-6
- Level of service - Base free-flow spee
o ) P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
EMF Flatie Spreed] FES = 75 i ’ - 1’
E M e T T e Apglication Input Qutput
E il BEnith_| # T 5|?‘7% s Operational (LOS) FFS, B, w, L0s, 5. D
a o B - 4t %&\ Design (M) FFS, LOS, v N, 5D
g SSmil P Design (v} FFS, LOS, N 05D
% - N e v 5 A B Plarning (LOS) FFS, M, AADT 105, 5, D
E W -:‘;_'%’_ o i s - =] Lo~ Planning (A FF3. LOS, AADT N, 5D
= SO I - Planning (e} FFS. LOS. N 5.0
2w & 4 T e 2 f'
= M 200 1200 1600 2000 2400
Fhows Rate {pethiing
General Information [Site Information
Analyst KK Highway/Direction of Travel SR-91 EB
IAgency or Company URS From/To Atlantic On/Cherry Off
Date Performed 8/5/2008 Jurisdiction Caltrans
Analysis Time Period MD Analysis Year 2008
Project Description LAMTA |-710 PA-ED
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
Volume, V 8681 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 8
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade %  Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 Eq 1.2
E; 1.5 fry = 1V1+P(Eq - 1) + Pg(Eg - 1] 0.962
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fu mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
i ) Lc mi/h
Interchange Density 0.50 I/mi )
fo mi/h
Number of Lanes, N 5 . .
FFS (measured) 65.0 mi/h N mifh
Base free-flow Speed, BFFS mith FFS 65.0 mifh
ILOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N x f,,, x 9
R 1901 pc/h/in v, = (V or DDHV) / (PHF x N x f,, x
f,) fr; pc/h
S 62.9 mi/h P "
mi
D=v_ /S 30.2 c/mi/In
p P D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S - Speed
umber o1ianes bee Ep, - Exhibits23-8, 23-10 fL - Exhibit 23-4
V' - Hourly volume D -Density E.. - Exhibits 23-8, 23-10, 23-11 f . - Exhibit 23-5
- EXNhIDI -6, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Le =
LF())S Lovel of . BFFS - Base freef g f, - Page 23-12 fy, - Exhibit 23-6
- Level of service - Base free-flow spee
o ) P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
gaﬂﬁ Flatie Spreed] FES = 75 i ’ - 1’
E M e T T e Apglication Input Qutput
E il BEnith_| # T 5|?‘7% s Operational (LOS) FFS, B, w, L0s, 5. D
a o B - 4t %&\ Design (M) FFS, LOS, v, N, 5D
g SSmil P Design (v} FFS, LOS, N 05D
% - N e v 5 A B Plarning (LOS) FFS, M, AADT 105, 5, D
E W -:‘;_'%’_ o i s - =] Lo~ Planning (A FF3. LOS, AADT N, 5D
= SO I - Planning (e} FFS. LOS. N 5.0
2w & 4 T e 2 f'
= M 200 1200 1600 2000 2400
Fhows Rate {pethiing
General Information [Site Information
Analyst KK Highway/Direction of Travel SR-91 EB
IAgency or Company URS From/To Atlantic On/Cherry Off
Date Performed 8/5/2008 Jurisdiction Caltrans
Analysis Time Period PM Analysis Year 2008
Project Description LAMTA |-710 PA-ED
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
Volume, V 8210 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 5
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade %  Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 Eq 1.2
E; 1.5 fry = 1V1+P(Eq - 1) + Pg(Eg - 1] 0.976
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fu mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
i ) Lc mi/h
Interchange Density 0.50 I/mi )
fo mi/h
Number of Lanes, N 5 . .
FFS (measured) 57.0 mi/h N mifh
Base free-flow Speed, BFFS mith FFS 57.0 mifh
ILOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N x f,,, x 9
P 1772 pc/h/in v, = (V or DDHV) / (PHF x N x f,,\, x
f,) fr; pc/h
S 57.0 mi/h P "
mi
D=v_ /S 31.1 c/mi/In
p P D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S - Speed
umber o1ianes bee Ep, - Exhibits23-8, 23-10 fL - Exhibit 23-4
V' - Hourly volume D -Density E.. - Exhibits 23-8, 23-10, 23-11 f . - Exhibit 23-5
- EXNhIDI -6, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Le =
LF())S Lovel of . BFFS - Base freef g f, - Page 23-12 fy, - Exhibit 23-6
- Level of service - Base free-flow spee
o ) P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
‘EE‘}F Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ A T b - - I r r [
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
¥ A RS T s . .
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KK Highway/Direction of Travel SR-91 WB
IAgency or Company URS From/To Cherry On/Atlantic Off
Date Performed 2/16/2010 Jurisdiction Caltrans
IAnalysis Time Period MD Analysis Year 2008
Project Description LAMTA I-710 PA-ED
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 7271 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 8
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.926
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 5
f i’h
FFS (measured) 69.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 69.0 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1653 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 68.3 mi/h .
S mi/h
D= Vo /'S 24.2 pc/mi/in .
D =v, /'S pc/mi/ln
LOS c _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
‘EE‘}F Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ i T T b - - I r r [ =
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
¥ A RS T s . .
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KK Highway/Direction of Travel SR-91 WB
IAgency or Company URS From/To Cherry On/Atlantic Off
Date Performed 2/16/2010 Jurisdiction Caltrans
IAnalysis Time Period PM Analysis Year 2008
Project Description LAMTA I-710 PA-ED
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 7930 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 5
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.952
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 5
f i’h
FFS (measured) 71.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 710 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1753 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 69.1 mi/h .
S mi/h
D= Vo /'S 25.4 pc/mi/in .
D =v, /'S pc/mi/ln
LOS c _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst KT
lAgency or Company URS
Date Performed 2/10/2010
lAnalysis Time Period AM

Freeway/Dir of Travel SR-91 WB
Junction Cherry On
Jurisdiction Caltrans
Analysis Year 2008

Project Description  LAMTA |-710 PA-ED

Inputs
] Terrain: Level .
Upstream Adj Ramp Downstream Adj Ramp
™ Ves ™ on [ Yes [ On
¥ No [ off
¥ No [ off
I-down = ft
Lyp = ft
S = 55.0mph Spr= 35.0 mph b= veh/h
u= veh/h
Sketch ( show lanes, Ly, Lp,Vg,Vy)
Conversion to pc/h Under Base Conditions
v . . , = VIPHF x fpy
(pc/h) (Veh/hr) PHF Terrain %Truck %RV fhy fy 0
Freeway 7461 0.92 Level 5 0 0.952 1.00 8515
Ramp 515 0.92 Level 5 0 0.952 1.00 588
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of vq,
V12 = Ve (Pev) V12 =V *+ (Vi - VR)Prp
Leo=  (Equation 25-2 or 25-3) Leqg = (Equation 25-8 or 25-)
Pev = 0.335 using Equation  (Exhibit 25-5) Prp = using Equation (Exhibit 25-11)
12= 2018 pc/h 12= pch
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
. Ve =Ve
Veo 6603 See Exhibit 25-7 No
Vip
Veo = VE-V,
Vg 2606 4600:All No o=
Vr
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg = 5.475 + 0.00734 v » + 0.0078 V., - 0.00627 L, Dg = 4.252 + 0.0086 V;, - 0.0009 Ly
DR = 21.8 (pc/mifln) DR = (pc/mifln)
LOS = C (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.332 (Exibit 25-19) Ds = (Exhibit 25-19)
Se= 507 mph (Exhibit 25-19) SR= mph (Exhibit 25-19)
S.= ibi -
S=  49.6 mph (Exhibit 25-19) 0 Mph (Exhibit 25-19)
S = 50.0 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst KT
lAgency or Company URS
Date Performed 2/10/2010
lAnalysis Time Period MD

Freeway/Dir of Travel SR-91 WB
Junction Cherry On
Jurisdiction Caltrans
Analysis Year 2008

Project Description  LAMTA |-710 PA-ED

Inputs
] Terrain: Level .
Upstream Adj Ramp Downstream Adj Ramp
™ Ves ™ on [ Yes [ On
¥ No [ off
¥ No [ off
I-down = ft
Lyp = ft
S = 55.0mph Spr= 35.0 mph b= veh/h
u= veh/h
Sketch ( show lanes, Ly, Lp,Vg,Vy)
Conversion to pc/h Under Base Conditions
v . . , = VIPHF x fpy
(pc/h) (Veh/hr) PHF Terrain %Truck %RV fhy fy 0
Freeway 6762 0.95 Level 8 0 0.926 1.00 7687
Ramp 509 0.95 Level 8 0 0.926 1.00 579
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of vq,
V12 = Ve (Pev) V12 =V *+ (Vi - VR)Prp
Leo=  (Equation 25-2 or 25-3) Leqg = (Equation 25-8 or 25-)
Pev = 0.337 using Equation  (Exhibit 25-5) Prp = using Equation (Exhibit 25-11)
12= 1850 pc/h 12= pch
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
. Ve =Ve
Veo 6076 See Exhibit 25-7 No
Vip
Veo = VE-V,
Vg 2429 4600:All No o=
Vr
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg = 5.475 + 0.00734 v » + 0.0078 V., - 0.00627 L, Dg = 4.252 + 0.0086 V;, - 0.0009 Ly
DR = 20.4 (pc/mifln) DR = (pc/mifln)
LOS = C (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.323 (Exibit 25-19) Ds = (Exhibit 25-19)
Se= 508 mph (Exhibit 25-19) SR= mph (Exhibit 25-19)
S.= ibi -
S=  50.2 mph (Exhibit 25-19) 0 Mph (Exhibit 25-19)
S = 50.5 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst KT
lAgency or Company URS
Date Performed 2/10/2010
lAnalysis Time Period PM

Freeway/Dir of Travel SR-91 WB
Junction Cherry On
Jurisdiction Caltrans
Analysis Year 2008

Project Description  LAMTA |-710 PA-ED

Inputs
] Terrain: Level .
Upstream Adj Ramp Downstream Adj Ramp
™ Ves ™ on [ Yes [ On
¥ No [ off
¥ No [ off
I-down = ft
Lyp = ft
S = 55.0mph Spr= 35.0 mph b= veh/h
u= veh/h
Sketch ( show lanes, Ly, Lp,Vg,Vy)
Conversion to pc/h Under Base Conditions
v . . , = VIPHF x fpy
(pc/h) (Veh/hr) PHF Terrain %Truck %RV fhy fy 0
Freeway 7436 0.95 Level 5 0 0.952 1.00 8219
Ramp 494 0.95 Level 5 0 0.952 1.00 546
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of vq,
V12 = Ve (Pev) V12 =V *+ (Vi - VR)Prp
Leo=  (Equation 25-2 or 25-3) Leqg = (Equation 25-8 or 25-)
Pev = 0.341 using Equation  (Exhibit 25-5) Prp = using Equation (Exhibit 25-11)
12= 2002 pc/h 12= pch
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
. Ve =Ve
Veo 6423 See Exhibit 25-7 No
Vip
Veo = VE-V,
Vg 2548 4600:All No o=
Vr
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg = 5.475 + 0.00734 v » + 0.0078 V., - 0.00627 L, Dg = 4.252 + 0.0086 V;, - 0.0009 Ly
DR = 21.3 (pc/mifln) DR = (pc/mifln)
LOS = C (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.329 (Exibit 25-19) Ds = (Exhibit 25-19)
Se= 507 mph (Exhibit 25-19) SR= mph (Exhibit 25-19)
S.= ibi -
S=  49.8 mph (Exhibit 25-19) 0 Mph (Exhibit 25-19)
S = 50.2 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst KK Freeway/Dir of Travel SR-91WB
Agency or Company URS Junction Atlantic Off
Date Performed 02/02/2010 Jurisdiction Caltrans
Analysis Time Period AM Analysis Year 2008
Project Description  LAMTA |-710 PA-ED
Inputs
Upstream Adj Ramp Terrain: Level Downstream Adj Ramp
™ Yes ™ on IV Yes [ on
[ No [V off
[¥ No [ off
Ldown = 840 ft
Lup = ft
\ = hh S EE = 55.0 mph SFR = 350 mph VD = 3631 veh/h
u” ve Sketch ( show lanes, Ly, L, Vi, V)
Conversion to pc/h Under Base Conditions
h v PHF Terrai %Truck | %R f f v = VIPHF x
(pc/h) (Veh/hn) errain oTruc bRV HV p oy X fp
Freeway 7976 0.92 Level 5 0 0.976 1.00 8886
Ramp 790 0.92 Level 5 0 0.976 1.00 880
UpStream
DownStream 3631 0.92 Level 5 0 0.976 1.00 4045
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vi = Ve (Pey) Vi2 = Vg * (Vg - VRIPrp
Leo=  (Equation 25-2 or 25-3) Leg =  (Equation 25-8 or 25-9)
Pev = using Equation  (Exhibit 25-5) Pep= 0.260 using Equation (Exhibit 25-11)
12= pch Vi,= 2962 pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
Vg = Ve 8886 9000 No
Vro :
Vi, 2962 4400:All No
Veq = Ve -
Fo°F 8006 9000 No
VRr12 Vr
Vr 880 3800 No
Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v  + 0.0078 V,, - 0.00627 L, D = 4.252 + 0.0086 V,, - 0.0009 Ly
Dr = (pc/mifln) Dg = 18.0 (pc/mifln)
LOS = (Exhibit 25-4) LOS= B (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = (Exibit 25-19) D= 0.507 (Exhibit 25-19)
5= mph (Exhibit 25-19) So= 52.7 mph (Exhibit 25-19)
S = mph (Exhibit 25-14) S = 51.2 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst KK
Agency or Company URS

Date Performed 02/02/2010
Analysis Time Period MD

Freeway/Dir of Travel SR-91 WB
Junction Atlantic Off
Jurisdiction Caltrans
Analysis Year 2008

Project Description  LAMTA |-710 PA-ED

Inputs
Upstream Adj Ramp Terrain: Level Downstream Adj Ramp
™ Yes ™ on IV Yes [ on
[ No [V off
[¥ No [ off
Ldown = 840 ft
Lyp = ft
\ = hh S = = 55.0 mph SFR = 350 mph VD = 3568 veh/h
u” ve Sketch ( show lanes, Ly, L, Vi, V)
Conversion to pc/h Under Base Conditions
h v PHF Terrai %Truck | %R f f v = VIPHF x
(pc/h) (Veh/hn) errain oTruc bRV HV p oy X fp
Freeway 7271 0.95 Level 8 0 0.962 1.00 7960
Ramp 368 0.95 Level 8 0 0.962 1.00 403
UpStream
DownStream 3568 0.95 Level 8 0 0.962 1.00 3906
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vi = Ve (Pey) Vi2 = Vg * (Vg - VRIPrp
Leo=  (Equation 25-2 or 25-3) Leg =  (Equation 25-8 or 25-9)
Pev = using Equation  (Exhibit 25-5) Pep= 0.260 using Equation (Exhibit 25-11)
2= pch Vip= 1954 pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
Vg = Ve 6368 9000 No
Vro :
Vip 1954 4400:All No
Veq = Ve -
Fo°F 5965 9000 No
VRr12 Vr
Vr 403 3800 No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

DR = (pc/mif/ln)

LOS = (Exhibit 25-4)

Dg = 5.475 + 0.00734 v ; + 0.0078 V,, - 0.00627 L

D = 4.252 + 0.0086 V,, - 0.0009 L
Dg = 9.4 (pc/mi/ln)
LOS= A (Exhibit 25-4)

Speed Estimation

Speed Estimation

Mg = (Exibit 25-19)

S= mph (Exhibit 25-19)
So= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

D, = 0.464 (Exhibit 25-19)

Sp= 49.0 mph (Exhibit 25-19)
So= 55.6 mph (Exhibit 25-19)
S = 53.4 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst KK
Agency or Company URS

Date Performed 02/02/2010
Analysis Time Period PM

Freeway/Dir of Travel SR-91 WB
Junction Atlantic Off
Jurisdiction Caltrans
Analysis Year 2008

Project Description  LAMTA |-710 PA-ED

Inputs
Upstream Adj Ramp Terrain: Level Downstream Adj Ramp
™ Yes ™ on [V Yes [ On
[ No [V Off
¥ No [ Off
Liown = 840 ft
Lyp = ft
\ = hh S = = 55.0 mph SFR = 350 mph VD = 3259 veh/h
u” ve Sketch ( show lanes, Ly, L, Vi, V)
Conversion to pc/h Under Base Conditions
h v PHF Terrai %Truck | %R f f v = VIPHF x
(pc/h) (Veh/hn) errain oTruc bRV HV p oy X fp
Freeway 7930 0.95 Level 5 0 0.976 1.00 8556
Ramp 404 0.95 Level 5 0 0.976 1.00 436
UpStream
DownStream 3259 0.95 Level 5 0 0.976 1.00 3516
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Viz = Ve (Pew) Vip = Vg + (Vg - VR)Ppp
Leo=  (Equation 25-2 or 25-3) Leg =  (Equation 25-8 or 25-9)
Pev = using Equation  (Exhibit 25-5) Pep= 0.260 using Equation (Exhibit 25-11)
12= pch Vi,= 2102 pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
Vg = Ve 6845 9000 No
Veo -
Vi, 2102 4400:All No
Vg = Ve -
Fo °F 6409 9000 No
VRr12 Vr
VR 436 3800 No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475 + 0.00734 v 5 + 0.0078 V;, - 0.00627 L,
DR = (pc/mif/ln)

LOS = (Exhibit 25-4)

Dg =
LOS =

D = 4.252 + 0.0086 V,, - 0.0009 Ly
10.6 (pc/mi/ln)
B (Exhibit 25-4)

Speed Estimation

Speed Estimation

Mg = (Exibit 25-19)

S= mph (Exhibit 25-19)
So= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

D, = 0.467 (Exhibit 25-19)

Sp= 48.9 mph (Exhibit 25-19)
So= 55.0 mph (Exhibit 25-19)
S = 53.0 mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
:‘E:E‘}F Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ A T b - - I r r [
= 5 Sk 1 Be 6 B PR Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
g %0 Q.§£% e "é-‘;,_ﬁ” ‘E,‘E""“"SL' T 35 'i"'].-a-"ﬁr' P P
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel SR-91 WB
IAgency or Company URS From/To Atlantic Off / 1-710 Off
Date Performed 1/22/2010 Jurisdiction
IAnalysis Time Period MD Analysis Year 2008
Project Description  1-710 Corridor Project EIR/EIS
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 6903 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 8
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.926
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 5
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1570 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 55.0 mi/h .
S mi/h
D=v, /'S 28.5 pc/mi/in .
D =v, /'S pc/mi/ln
LOS D _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
:‘E:E‘}F Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ A T b - - I r r [
= 5 Sk 1 Be 6 B PR Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
g %0 Q.§£% e "é-‘;,_ﬁ” ‘E,‘E""“"SL' T 35 'i"'].-a-"ﬁr' P P
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel SR-91 WB
IAgency or Company URS From/To Atlantic Off / 1-710 Off
Date Performed 1/22/2010 Jurisdiction
IAnalysis Time Period PM Analysis Year 2008
Project Description  1-710 Corridor Project EIR/EIS
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 7526 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 5
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.952
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 5
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1664 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 55.0 mi/h .
S mi/h
D=v, /'S 30.3 pc/mi/in .
D =v, /'S pc/mi/ln
LOS D _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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I-710 Corridor Project

Adjacent Freeway Major Diverage Analysis: SR-91

Existing 2008

HCM 2000: Exhibit 25-14. Capacity Values for Diverge Areas

Maximum Upstream or Downstream Freeway Flow
FFS (mi/hr) Number of Lanes in One Direction
2 3 4 > 4 (per In)
55 4500 6750 9000 2250
60 4600 6900 9200 2300
65 4700 7050 9400 2350
70 4800 7200 9600 2400

URS Corporation

Freeway (Vi)

#7
Year/Time

2008 AM Peak

Major Diverge Junction
Diverge Ramp (VR)

SR-91 WB 1-710
Nry 6 Ng 3
Nep 3 FFS 55
Appraoch Leg Diverge Legs
Vep 3961
Vey 8006
Vg 4045
Diverge
Ve/Ce 0.29 Duypstream LOS
VR/Cgr 0.60 2335 c
viC 0.59
#7
Year/Time
2008 MD Peak
Major Diverge Junction
Freeway (V) Merge Ramp (Vg)
SR-91 WB 1-710
Ney 6 Ng 3
Neo 3 FFS 55
Appraoch Leg Diverge Legs
Vep 3651
Vey 7557
Vg 3906
Diverge
Ve/Cr 0.27 Dupstream LOS
VR/Cr 0.58 22.04 C
V/IC 0.56
#7
Year/Time
2008 PM Peak

Freeway (Vg)

Major Diverge Junction
Merge Ramp (Vg)

SR-91 WB 1-710
Nry 6 Ng 3
Nep 3 FFS 55
Appraoch Leg Diverge Legs
Vep 4754
Vey 8385
Vg 3631
Diverge
Ve/Cr 0.35 Dupstream LOS
VRr/Cr 0.54 24.46 C
viC 0.62

Printed: 2/16/2010
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
‘EE‘}F Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ A T b - - I r r [
= 5 Sk 1 Be 6 B PR Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
g %0 Q.§£% e "é-‘;,_ﬁ” ‘E,‘E""“"SL' T 35 'i"'].-a-"ﬁr' P P
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel SR-91 WB
IAgency or Company URS From/To I-710 Off / 1-710 NB On
Date Performed 2/16/2010 Jurisdiction
IAnalysis Time Period PM Analysis Year 2008
Project Description  1-710 Corridor Project EIR/EIS
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 4898 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 5
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.952
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 3
f i’h
FFS (measured) 66.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 66.0 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1805 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 64.7 mi/h .
S mi/h
D=v, /'S 27.9 pc/mi/in .
D =v, /'S pc/mi/ln
LOS D _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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I-710 Corridor Project
Adjacent Freeway Major Merge Analysis: SR-91
Existing 2008

HCM 2000: Exhibit 25-7. Capacity Values for Merge Areas #9
Maximum Downstream Freeway Flow, v (pc/h) Year/Time
FES (mi/hr) Number of Lanes in One Direction 2008 AM Peak
2 3 4 > 4 (per In) Major Merge Junction
55 4500 6750 9000 2250 Freeway (Vg) Merge Ramp (Vg)
60 4600 6900 9200 2300 SR-91 WB Atlantic/I-710 NB On
65 4700 7050 9400 2350 Ne 3 Ng 2
70 4800 7200 9600 2400 FFS 55 Nep 4
Merge Legs Departure Leg
Ve 4851
VEir 6104
Vr 1253
Merge
Cdownstream VF/CF VR/CR viC
9000 0.72 0.28 0.68
#9
Year/Time
2008 MD Peak

URS Corporation

Major Merge Junction

Freeway (Vg)

Merge Ramp (VR)

SR-91 WB Atlantic/I-710 NB On
Ne 3 Ng 2
FFS 55 Nep 4
Merge Legs Departure Leg
\c 5007
Veir 5970
Vr 963
Merge
Caownstream  VE/Ce Vg/Cr VIC
9000 0.74 0.21 0.66
#9
Year/Time
2008 PM Peak

Major Merge Junction

Freeway (Vi)

Merge Ramp (Vg)

SR-91 WB Atlantic/I-710 NB On
Ng 3 Ng 2
FFS 55 Nrp 4
Merge Legs Departure Leg
Ve 5285
VEir 6175
Vr 890
Merge
Caownstream  VF/Cg Vr/Cr V/C
9000 0.78 0.20 0.69
Printed: 2/16/2010
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
:‘E:&DF Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, I w5,
B{ i T T b - - I r r [ =
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
¥ A RS T s . .
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel SR-91 WB
IAgency or Company URS From/To I-720 NB On / 1-710 SB On
Date Performed 1/22/2010 Jurisdiction
IAnalysis Time Period PM Analysis Year 2008
Project Description  1-710 Corridor Project EIR/EIS
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 5723 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 5
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.952
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 4
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1581 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 55.0 mi/h .
S mi/h
D= Vo /'S 28.7 pc/mi/in .
D =v, /'S pc/mi/ln
LOS D _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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FREEWAY WEAVING WORKSHEET

Page 1 of 1

FREEWAY WEAVING WORKSHEET

General Information Site Information
Analyst KT Freeway/Dir of Travel SR-91 WB
IAgency/Company URS \Weaving Seg Location 710 SB On/Long Beach Off
Date Performed 1/22/2010 Jurisdiction Caltrans
Analysis Time Period AM JAnalysis Year Existing 2008
Inputs
Freeway free-flow speed, S (mifh) 55 eaving type c
\Weaving number of lanes, N 5 ;
\Weayi lenath L (f 972 olume ratio, VR 0.45

eaving seg ength, L (ft) Weaving ratio, R 0.29
Terrain Level
Conversions to pc/h Under Base Conditions
(pc/h) Vv PHF Truck % RV % Eq Er fuv fp v
Vo1 3612 0.96 11 0 2.0 1.2 0.901 1.00 4176

02 490 0.96 11 0 2.0 1.2 0.901 1.00 566

wi 954 0.96 11 0 2.0 1.2 0.901 1.00 1103

w2 2341 0.96 11 0 2.0 1.2 0.901 1.00 2706
V. 3809 W 4742
vV 8551
\Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.08 0.00
b (Exhibit 24-6) 2.30 6.00
c (Exhibit 24-6) 0.80 1.10
d (Exhibit 24-6) 0.60 0.60

eaving intensity factor, Wi 2.03 0.53

‘eaving and non-weaving speeds,
Si (milh) 29.84 44.42
Number of lanes required for unconstrained operation, Nw 3.35
Maximum number of lanes, Nw (max) 3.00

[ If Nw < Nw(max) unconstrained operation [V if Nw > Nw (max) constrained operation

\Weaving Segment Speed, Density, Level of Service, and Capacity

'eaving segment speed, S (mi/h) 36.48
\Weaving segment density, D (pc/mifln) 46.88
Level of service, LOS F
Capacity of base condition, c,, (pc/h) 7712
Capacity as a 15-minute flow rate, ¢ (veh/h) 6948
Capacity as a full-hour volume, c;, (veh/h) 6670
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 queuing are expected in such cases.
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FREEWAY WEAVING WORKSHEET

Page 1 of 1

FREEWAY WEAVING WORKSHEET

General Information Site Information
Analyst KT Freeway/Dir of Travel SR-91 WB
IAgency/Company URS \Weaving Seg Location 710 SB On/Long Beach Off
Date Performed 1/22/2010 Jurisdiction Caltrans
Analysis Time Period MD JAnalysis Year Existing 2008
Inputs
Freeway free-flow speed, S (mifh) 55 eaving type c
\Weaving number of lanes, N 5 ;
\Weayi lenath L (f 972 olume ratio, VR 0.30

eaving seg ength, L (ft) Weaving ratio, R 0.10
Terrain Level
Conversions to pc/h Under Base Conditions
(pc/h) Vv PHF Truck % RV % Eq Er fuv fp v
Vo1 4346 0.94 18 0 2.0 1.2 0.847 1.00 5455

02 65 0.94 18 0 2.0 1.2 0.847 1.00 81

wi 199 0.94 18 0 2.0 1.2 0.847 1.00 249

w2 1732 0.94 18 0 2.0 1.2 0.847 1.00 2174
V. 2423 W 5536
vV 7959
\Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.08 0.00
b (Exhibit 24-6) 2.30 6.00
c (Exhibit 24-6) 0.80 1.10
d (Exhibit 24-6) 0.60 0.60

eaving intensity factor, Wi 1.52 0.26

‘eaving and non-weaving speeds,
i (i) 32.89 50.59
Number of lanes required for unconstrained operation, Nw 3.21
Maximum number of lanes, Nw (max) 3.00

[ If Nw < Nw(max) unconstrained operation [V if Nw > Nw (max) constrained operation

\Weaving Segment Speed, Density, Level of Service, and Capacity

'eaving segment speed, S (mi/h) 4347
\Weaving segment density, D (pc/mifln) 36.62
Level of service, LOS E
Capacity of base condition, c,, (pc/h) 9083
Capacity as a 15-minute flow rate, ¢ (veh/h) 7697
Capacity as a full-hour volume, c;, (veh/h) 7235
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 queuing are expected in such cases.
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FREEWAY WEAVING WORKSHEET

Page 1 of 1

FREEWAY WEAVING WORKSHEET

General Information Site Information
Analyst KT Freeway/Dir of Travel SR-91 WB
IAgency/Company URS \Weaving Seg Location 710 SB On/Long Beach Off
Date Performed 1/22/2010 Jurisdiction Caltrans
Analysis Time Period PM JAnalysis Year Existing 2008
Inputs
Freeway free-flow speed, S (mifh) 55 eaving type c
\Weaving number of lanes, N 5 ;
\Weayi lenath L (f 972 olume ratio, VR 0.27

eaving seg ength, L (ft) Weaving ratio, R 0.11
Terrain Level
Conversions to pc/h Under Base Conditions
(pc/h) Vv PHF Truck % RV % Eq Er fuv fp v
Vo1 4586 0.97 10 0 2.0 1.2 0.909 1.00 5200

02 50 0.97 10 0 2.0 1.2 0.909 1.00 56

wi 183 0.97 10 0 2.0 1.2 0.909 1.00 207

w2 1523 0.97 10 0 2.0 1.2 0.909 1.00 1727
V. 1934 W 5256
vV 7190
\Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.08 0.00
b (Exhibit 24-6) 2.30 6.00
c (Exhibit 24-6) 0.80 1.10
d (Exhibit 24-6) 0.60 0.60

eaving intensity factor, Wi 1.31 0.20

‘eaving and non-weaving speeds,
S (mi) 34.47 52.49
Number of lanes required for unconstrained operation, Nw 3.17
Maximum number of lanes, Nw (max) 3.00

[ If Nw < Nw(max) unconstrained operation [V if Nw > Nw (max) constrained operation

\Weaving Segment Speed, Density, Level of Service, and Capacity

'eaving segment speed, S (mi/h) 46.02
\Weaving segment density, D (pc/mifln) 31.25
Level of service, LOS D
Capacity of base condition, c,, (pc/h) 9409
Capacity as a 15-minute flow rate, ¢ (veh/h) 8554
Capacity as a full-hour volume, c;, (veh/h) 8297
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 queuing are expected in such cases.
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
‘EE‘}F Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ A T b - - I r r [
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
¥ A RS T s . .
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KK Highway/Direction of Travel SR-91 WB
IAgency or Company URS From/To Long Beach Off/Long Beach On
Date Performed 8/5/2008 Jurisdiction Caltrans
IAnalysis Time Period PM Analysis Year 2008
Project Description LAMTA I-710 PA-ED
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 5399 veh/h Peak-Hour Factor, PHF 0.97
AADT veh/day %Trucks and Buses, Py 10
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.909
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 5
f i’h
FFS (measured) 69.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 69.0 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1225 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 69.0 mi/h .
S mi/h
D=v, /'S 17.8 pc/mi/in .
D =v, /'S pc/mi/ln
LOS B _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

General Information Site Information
Analyst KT Freeway/Dir of Travel SR-91 WB
IAgency/Company URS \Weaving Seg Location Long Beach On / Santa Fe Off
Date Performed 2/9/2010 Jurisdiction
Analysis Time Period AM JAnalysis Year 2008
Inputs
Freeway free-flow speed, S (mifh) 55 eaving type c
\Weaving number of lanes, N 5 ;
. lenath. L (i 80 olume ratio, VR 0.24

Weav_mg seg length, L (ft) 14 Weaving ratio, R 0.27
Terrain Level
Conversions to pc/h Under Base Conditions
(pc/h) Vv PHF Truck % RV % Eq Er fuv fp v
Vo1 3441 0.96 11 0 2.0 12 0.901 1.00 3978

02 0 0.96 11 0 2.0 12 0.901 1.00 0

Wi 788 0.96 11 0 2.0 12 0.901 1.00 911

W2 295 0.96 11 0 2.0 12 0.901 1.00 341
Vi 1252 W 3978
\Y 5230
\Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.08 0.00
b (Exhibit 24-6) 2.30 6.00
c (Exhibit 24-6) 0.80 1.10
d (Exhibit 24-6) 0.60 0.60

eaving intensity factor, Wi 0.43 0.19

‘eaving and non-weaving speeds,
Si (mifh) 46.52 52.80
Number of lanes required for unconstrained operation, Nw 2.89
Maximum number of lanes, Nw (max) 3.00

[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation

\Weaving Segment Speed, Density, Level of Service, and Capacity

'eaving segment speed, S (mi/h) 51.15
\Weaving segment density, D (pc/mifln) 20.45
Level of service, LOS C
Capacity of base condition, c,, (pc/h) 9886
Capacity as a 15-minute flow rate, ¢ (veh/h) 8906
Capacity as a full-hour volume, c;, (veh/h) 8550
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 queuing are expected in such cases.
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

General Information Site Information
Analyst KT Freeway/Dir of Travel SR-91 WB
IAgency/Company URS \Weaving Seg Location Long Beach On / Santa Fe Off
Date Performed 2/9/2010 Jurisdiction
Analysis Time Period MD JAnalysis Year 2008
Inputs
Freeway free-flow speed, S (mifh) 55 eaving type c
\Weaving number of lanes, N 5 ;
. lenath. L (i 80 olume ratio, VR 0.33

Weav_mg seg length, L (ft) 14 Weaving ratio, R 0.17
Terrain Level
Conversions to pc/h Under Base Conditions
(pc/h) Vv PHF Truck % RV % Eq Er fuv fp v
Vo1 2460 0.94 18 0 2.0 12 0.847 1.00 3088

02 0 0.94 18 0 2.0 12 0.847 1.00 0

Wi 1028 0.94 18 0 2.0 12 0.847 1.00 1290

W2 208 0.94 18 0 2.0 12 0.847 1.00 261
Vi 1551 W 3088
\Y 4639
\Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.08 0.00
b (Exhibit 24-6) 2.30 6.00
c (Exhibit 24-6) 0.80 1.10
d (Exhibit 24-6) 0.60 0.60

eaving intensity factor, Wi 0.46 0.26

‘eaving and non-weaving speeds,
Si (mifh) 45.82 50.72
Number of lanes required for unconstrained operation, Nw 2.95
Maximum number of lanes, Nw (max) 3.00

[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation

\Weaving Segment Speed, Density, Level of Service, and Capacity

'eaving segment speed, S (mi/h) 48.97
\Weaving segment density, D (pc/mifln) 18.95
Level of service, LOS B
Capacity of base condition, c,, (pc/h) 9178
Capacity as a 15-minute flow rate, ¢ (veh/h) 7778
Capacity as a full-hour volume, c;, (veh/h) 7311
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 queuing are expected in such cases.
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FREEWAY WEAVING WORKSHEET Page 1 of 1

FREEWAY WEAVING WORKSHEET

General Information Site Information
Analyst KT Freeway/Dir of Travel SR-91 WB
IAgency/Company URS \Weaving Seg Location Long Beach On / Santa Fe Off
Date Performed 2/9/2010 Jurisdiction
Analysis Time Period PM JAnalysis Year 2008
Inputs
Freeway free-flow speed, S (mifh) 55 eaving type c
\Weaving number of lanes, N 5 ;
. lenath. L (i 80 olume ratio, VR 0.35

Weav_mg seg length, L (ft) 14 Weaving ratio, R 0.17
Terrain Level
Conversions to pc/h Under Base Conditions
(pc/h) Vv PHF Truck % RV % Eq Er fuv fp v
Vo1 2413 0.97 10 0 2.0 12 0.909 1.00 2736

02 0 0.97 10 0 2.0 12 0.909 1.00 0

Wi 1095 0.97 10 0 2.0 12 0.909 1.00 1241

W2 230 0.97 10 0 2.0 12 0.909 1.00 260
Vi 1501 W 2736
\Y 4237
\Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.08 0.00
b (Exhibit 24-6) 2.30 6.00
c (Exhibit 24-6) 0.80 1.10
d (Exhibit 24-6) 0.60 0.60

eaving intensity factor, Wi 0.44 0.26

‘eaving and non-weaving speeds,
Si (mifh) 46.19 50.80
Number of lanes required for unconstrained operation, Nw 2.96
Maximum number of lanes, Nw (max) 3.00

[V If Nw < Nw(max) unconstrained operation [ if Nw > Nw (max) constrained operation

\Weaving Segment Speed, Density, Level of Service, and Capacity

'eaving segment speed, S (mi/h) 49.06
\Weaving segment density, D (pc/mifln) 17.27
Level of service, LOS B
Capacity of base condition, c,, (pc/h) 9043
Capacity as a 15-minute flow rate, ¢ (veh/h) 8221
Capacity as a full-hour volume, c;, (veh/h) 7974
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 queuing are expected in such cases.
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
:-E:E‘}F Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
3 sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ A T b - - I r r [
= 5 Sk 1 Be 6 B PR Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
g %0 Q.§£% e "é-‘;,_ﬁ” ‘E,‘E""“"SL' T 35 'i"'].-a-"ﬁr' P P
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel SR-91 WB
IAgency or Company URS From/To Atlantic Off / 1-710 Off
Date Performed 02/02/2010 Jurisdiction
IAnalysis Time Period AM Analysis Year 2008
Project Description  1-710 Corridor Project EIR/EIS
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 6461 veh/h Peak-Hour Factor, PHF 0.96
AADT veh/day %Trucks and Buses, Py 11
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.901
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 4
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1868 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 54.9 mi/h .
S mi/h
D= Vo /'S 34.0 pc/mi/in .
D =v, /'S pc/mi/ln
LOS D _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
:-E:E‘}F Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ A T b - - I r r [
= 5 Sk 1 Be 6 B PR Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
g %0 Q.§£% e "é-‘;,_ﬁ” ‘E,‘E""“"SL' T 35 'i"'].-a-"ﬁr' P P
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel SR-91 WB
IAgency or Company URS From/To Atlantic Off / 1-710 Off
Date Performed 02/02/2010 Jurisdiction
IAnalysis Time Period MD Analysis Year 2008
Project Description  1-710 Corridor Project EIR/EIS
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 4685 veh/h Peak-Hour Factor, PHF 0.94
AADT veh/day %Trucks and Buses, Py 18
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.847
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 4
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1470 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 55.0 mi/h .
S mi/h
D= Vo /'S 26.7 pc/mi/in .
D =v, /'S pc/mi/ln
LOS D _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY SEGMENTS WORKSHEET
:-E:E‘}F Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, I w5,
B{ i T T b - - I r r [ =
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
g %0 Q.§£% e "é-‘;,_ﬁ” ‘E,‘E""“"SL' T 35 'i"'].-a-"ﬁr' P P
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel SR-91 WB
IAgency or Company URS From/To Atlantic Off / 1-710 Off
Date Performed 02/02/2010 Jurisdiction
IAnalysis Time Period AM Analysis Year 2008
Project Description  1-710 Corridor Project EIR/EIS
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 4534 veh/h Peak-Hour Factor, PHF 0.97
AADT veh/day %Trucks and Buses, Py 10
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.909
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 4
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1285 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 55.0 mi/h .
S mi/h
D= Vo /'S 23.4 pc/mi/in .
D =v, /'S pc/mi/ln
LOS c _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY SEGMENTS WORKSHEET
=S O Fr—— d < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ i T T b - - I r r [ =
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
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= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel 1-105 EB
IAgency or Company URS From/To Harris
Date Performed 2/16/2010 Jurisdiction Caltrans
IAnalysis Time Period AM Analysis Year 2008
Project Description LAMTA I-710 PA-ED
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 6064 veh/h Peak-Hour Factor, PHF 0.97
AADT veh/day %Trucks and Buses, Py 6
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.943
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 3
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 2209 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 51.0 mi/h .
S mi/h
D= Vo /'S 43.3 pc/mi/in .
D =v, /'S pc/mi/ln
LOS E _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
EWF Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ i T T b - - I r r [ =
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
g %0 Q.§£% e "é-‘;,_ﬁ” ‘E,‘E""“"SL' T 35 'i"'].-a-"ﬁr' P P
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel 1-105 EB
IAgency or Company URS From/To Harris
Date Performed 2/16/2010 Jurisdiction Caltrans
IAnalysis Time Period MD Analysis Year 2008
Project Description LAMTA I-710 PA-ED
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 5959 veh/h Peak-Hour Factor, PHF 0.96
AADT veh/day %Trucks and Buses, Py 11
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.901
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 3
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 2297 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S mi/h )
S mi/h
D =v, /'S pc/mi/in .
D =v, /'S pc/mi/ln
LOS F _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
‘EE‘}F Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ i T T b - - I r r [ =
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
¥ A RS T s . .
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel 1-105 EB
IAgency or Company URS From/To Harris
Date Performed 2/16/2010 Jurisdiction Caltrans
IAnalysis Time Period PM Analysis Year 2008
Project Description LAMTA I-710 PA-ED
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 5879 veh/h Peak-Hour Factor, PHF 0.98
AADT veh/day %Trucks and Buses, Py 7
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.935
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 3
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 2140 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 524 mi/h .
S mi/h
D= Vo /'S 40.9 pc/mi/in .
D =v, /'S pc/mi/ln
LOS E _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
gaﬂs Flatie Spreed] FES = 75 i ’ - 1’
E M e T T e Application Input Quiput
E il BEnith_| # T 5|?‘7% s Operational (LOS) FFS, B, w, L0s, 5. D
a o B - 4t %&\ Design (M) FFS, LOS, v, N, 5D
g SSmil . P Design (v} FFS, LOS, N 05D
% " A 5 A B Plarning (LOS) FFS, M, AADT 105, 5, D
E W -:‘;_'%’_ o i s - =] Lo~ Planning (A FF3. LOS, AADT N, 5D
= SO I - Planning (e} FFS. LOS. N 5.0
2w & 4 T e 2 f'
= M 200 1200 1600 2000 2400
Fhows Rate {pethiing
General Information [Site Information
Analyst KT Highway/Direction of Travel 1-105 EB
IAgency or Company URS From/To Harris
Date Performed 8/20/2008 Jurisdiction Caltrans
Analysis Time Period AM Analysis Year 2008
Project Description LAMTA |-710 PA-ED
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
Volume, V 6064 veh/h Peak-Hour Factor, PHF 0.97
AADT veh/day %Trucks and Buses, P 6
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade %  Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 Eq 1.2
E; 2.0 fry = 1V1+P(Eq - 1) + Pg(Eg - 1] 0.943
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fu mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
. . LC mi/h
Interchange Density 0.50 I/mi )
fo mi/h
Number of Lanes, N 4 . .
FFS (measured) 55.0 mi/h N mifh
Base free-flow Speed, BFFS mith FFS 55.0 mifh
ILOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N x f,,, x 9
R 1657 pc/h/in v, = (V or DDHV) / (PHF x N x f,, x
f,) fr; pc/h
S 55.0 mi/h P o
mi
D=v_ /S 30.1 c/mi/In
P P D=v_/S pc/mi/in
LOS D P
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S - Speed
umber o1ianes bee Ep, - Exhibits23-8, 23-10 fL - Exhibit 23-4
V' - Hourly volume D -Density E.. - Exhibits 23-8, 23-10, 23-11 f . - Exhibit 23-5
- EXNhIDI -6, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Le =
LF())S Lovel of . BFFS - Base freef g f, - Page 23-12 fy, - Exhibit 23-6
- Level of service - Base free-flow spee
o ) P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
EMF Flatie Spreed] FES = 75 i ’ - 1’
E M e T T e Application Input Quiput
E il BEnith_| # T 5|?‘7% s Operational (LOS) FFS, B, w, L0s, 5. D
a o B - 4t %&\ Design (M) FFS, LOS, v, N, 5D
g SSmil . P Design (v} FFS, LOS, N 05D
% - N e v 5 A B Plarning (LOS) FFS, M, AADT 105, 5, D
E W -:‘;_'%’_ o i s - =] Lo~ Planning (A FF3. LOS, AADT N, 5D
= SO I - Planning (e} FFS. LOS. N 5.0
2w & wF T o % i
= M 200 1200 1600 2000 2400
Fhows Rate {pethiing
General Information [Site Information
Analyst KT Highway/Direction of Travel 1-105 EB
IAgency or Company URS From/To Harris
Date Performed 8/20/2008 Jurisdiction Caltrans
Analysis Time Period MD Analysis Year 2008
Project Description LAMTA |-710 PA-ED
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
Volume, V 5959 veh/h Peak-Hour Factor, PHF 0.96
AADT veh/day %Trucks and Buses, P 11
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade %  Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 Eq 1.2
E; 2.0 fry = 1V1+P(Eq - 1) + Pg(Eg - 1] 0.901
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fu mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
. . LC mi/h
Interchange Density 0.50 I/mi )
fo mi/h
Number of Lanes, N 4 . .
FFS (measured) 55.0 mi/h N mifh
Base free-flow Speed, BFFS mith FFS 55.0 mifh
ILOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N x f,,, x 9
P 1723 pc/h/in v, = (V or DDHV) / (PHF x N x f,;,, x
f,) fr; pc/h
S 55.0 mi/h P o
mi
D=v_ /S 31.3 c/mi/In
p P D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S - Speed
umber o1ianes bee Ep, - Exhibits23-8, 23-10 fL - Exhibit 23-4
V' - Hourly volume D -Density E.. - Exhibits 23-8, 23-10, 23-11 f . - Exhibit 23-5
- EXNhIDI -6, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Le =
LF())S Lovel of . BFFS - Base freef g f, - Page 23-12 fy, - Exhibit 23-6
- Level of service - Base free-flow spee
o ) P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
EMF Flatie Spreed] FES = 75 i ’ - 1’
E M e T T e Application Input Quiput
E il BEnith_| # T 5|?‘7% s Operational (LOS) FFS, B, w, L0s, 5. D
a o B - 4t %&\ Design (M) FFS, LOS, v, N, 5D
g SSmil . P Design (v} FFS, LOS, N 05D
% - N e v 5 A B Plarning (LOS) FFS, M, AADT 105, 5, D
E W -:‘;_'%’_ o i s - =] Lo~ Planning (A FF3. LOS, AADT N, 5D
= SO I - Planning (e} FFS. LOS. N 5.0
2w & 4 T e 2 f'
= M 200 1200 1600 2000 2400
Fhows Rate {pethiing
General Information [Site Information
Analyst KT Highway/Direction of Travel 1-105 EB
IAgency or Company URS From/To Harris
Date Performed 8/20/2008 Jurisdiction Caltrans
Analysis Time Period PM Analysis Year 2008
Project Description LAMTA |-710 PA-ED
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
Volume, V 5879 veh/h Peak-Hour Factor, PHF 0.98
AADT veh/day %Trucks and Buses, P 7
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade %  Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 Eq 1.2
E; 2.0 fry = 1V1+P(Eq - 1) + Pg(Eg - 1] 0.935
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fu mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
. . LC mi/h
Interchange Density 0.50 I/mi )
fo mi/h
Number of Lanes, N 4 . .
FFS (measured) 55.0 mi/h N mifh
Base free-flow Speed, BFFS mith FFS 55.0 mifh
ILOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
vp=(V or DDHV) / (PHF x N x f,,,, x 9
1605 pc/h/in v, = (V or DDHV) / (PHF x N x f,,\, x
f,) fr; pc/h
S 55.0 mi/h P o
mi
D=v_ /S 29.2 c/mi/In
p P D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S - Speed
umber o1ianes bee Ep, - Exhibits23-8, 23-10 fL - Exhibit 23-4
V' - Hourly volume D -Density E.. - Exhibits 23-8, 23-10, 23-11 f . - Exhibit 23-5
- EXNhIDI -6, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Le =
LF())S Lovel of . BFFS - Base freef g f, - Page 23-12 fy, - Exhibit 23-6
- Level of service - Base free-flow spee
o ) P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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1-710 Corridor Project
Adjcent Freeway Major Diverge Analysis: I-105
Existing 2008

HCM 2000: Exhibit 25-14. Capacity Values for Diverge Areas #4
Maximum Upstream or Downstream Freeway Flow Year/Time
FFS (mi/hr) Number of Lanes in One Direction 2008 AM Peak
2 3 4 > 4 (per In) Major Diverge Junction
55 4500 6750 9000 2250 Freeway (V) Diverge Ramp (Vg)
60 4600 6900 9200 2300 1-105 EB I-710 Off
65 4700 7050 9400 2350 Nru 4 Ng 2
70 4800 7200 9600 2400 Nep 3 FFS 66
Appraoch Leg Diverge Legs
Vep 5075
Vey 6627
Vg 1552
Diverge
Ve/Cr 0.54 Dupstream LOS
VR/Cg 0.33 28.99 D
V/C 0.71
#4
Year/Time
2008 MD Peak

URS Corporation

Freeway (Vg)

Major Diverge Junction
Merge Ramp (Vg)

I-105 EB 1-710 Off
NEu 4 Ng 2
Nro 3 FFS 68
Appraoch Leg Diverge Legs
Vep 4081
Vey 6890
Vg 2809
Diverge
V/Cr 0.43 Dupstream LOS
Vr/Cr 0.60 30.14 D
VIC 0.73
#4
Year/Time
2008 PM Peak

Freeway (Vg)

Major Diverge Junction
Merge Ramp (Vg)

I-105 EB I-710 Off
Nry 4 Ng 2
Nep 3 FFS 65
Appraoch Leg Diverge Legs
Vep 4702
Vey 6419
Vg 1717
Diverge
V/Cr 0.50 Dupstream LOS
Vr/Cr 0.37 28.08 D
VIC 0.68

Printed: 2/16/2010
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
EMF Flatie Spreed] FES = 75 i ’ - 1’
E M e T T e Apglication Input Qutput
E il BEnith_| # T 5|?‘7% s Operational (LOS) FFS, B, w, L0s, 5. D
a o B - 4t %&\ Design (M) FFS, LOS, v, N, 5D
g SSmil . P Design (v} FFS, LOS, N 05D
% - N e v 5 A B Plarning (LOS) FFS, M, AADT 105, 5, D
E W -:‘;_'%’_ o i s - =] Lo~ Planning (A FF3. LOS, AADT N, 5D
= SO I - Planning (e} FFS. LOS. N 5.0
2w & wF T o % i
= M 200 1200 1600 2000 2400
Fhows Rate {pethiing
General Information [Site Information
Analyst KT Highway/Direction of Travel 1-105 EB
IAgency or Company URS From/To Wright
Date Performed 8/20/2008 Jurisdiction Caltrans
Analysis Time Period AM Analysis Year 2008
Project Description LAMTA |-710 PA-ED
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
Volume, V 4188 veh/h Peak-Hour Factor, PHF 0.97
AADT veh/day %Trucks and Buses, P 6
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade %  Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 Eq 1.2
E; 2.0 fry = 1V1+P(Eq - 1) + Pg(Eg - 1] 0.943
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fu mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
i ) Lc mi/h
Interchange Density 0.50 I/mi )
fo mi/h
Number of Lanes, N 3 . .
FFS (measured) 68.0 mi/h N mifh
Base free-flow Speed, BFFS mith FFS 68.0 mifh
ILOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N x f,,, x 9
k 1526 pc/h/in v, = (V or DDHV) / (PHF x N x f,, X
f,) fr; pc/h
S 67.9 mi/h P "
mi
D=v_ /S 225 c/mi/In
p P D=v_ /S pc/mi/ln
LOS C P
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S - Speed
umber o1ianes bee Ep, - Exhibits23-8, 23-10 fL - Exhibit 23-4
V' - Hourly volume D -Density E.. - Exhibits 23-8, 23-10, 23-11 f . - Exhibit 23-5
- EXNhIDI -6, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Le =
LF())S Lovel of . BFFS - Base freef g f, - Page 23-12 fy, - Exhibit 23-6
- Level of service - Base free-flow spee
o ) P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
EEDF Flatie Spreed] FES = 75 i ’ - 1’
E M e T T e Apglication Input Qutput
E il BEnith_| # T 5|?‘7% s Operational (LOS) FFS, B, w, L0s, 5. D
a o B - 4t %&\ Design (M) FFS, LOS, v, N, 5D
g SSmil . P Design (v} FFS, LOS, N 05D
% - N e v 5 A B Plarning (LOS) FFS, M, AADT 105, 5, D
E W -:‘;_'%’_ o i s - =] Lo~ Planning (A FF3. LOS, AADT N, 5D
= SO I - Planning (e} FFS. LOS. N 5.0
2w & wF T o % i
= M 200 1200 1600 2000 2400
Fhows Rate {pethiing
General Information [Site Information
Analyst KT Highway/Direction of Travel 1-105 EB
IAgency or Company URS From/To Wright
Date Performed 8/20/2008 Jurisdiction Caltrans
Analysis Time Period MD Analysis Year 2008
Project Description LAMTA |-710 PA-ED
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
Volume, V 3770 veh/h Peak-Hour Factor, PHF 0.96
AADT veh/day %Trucks and Buses, P 11
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade %  Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 Eq 1.2
E; 2.0 fry = 1V1+P(Eq - 1) + Pg(Eg - 1] 0.901
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fu mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
i ) Lc mi/h
Interchange Density 0.50 I/mi )
fo mi/h
Number of Lanes, N 3 . .
FFS (measured) 68.0 mi/h N mifh
Base free-flow Speed, BFFS mith FFS 68.0 mifh
ILOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
vp=(V or DDHV) / (PHF x N x f,,,, x 9
1453 pc/h/in v, = (V or DDHV) / (PHF x N x f,;,, x
f,) fr; pc/h
S 68.0 mi/h P o
mi
D=v_ /S 21.4 c/mi/In
p P D=v_ /S pc/mi/ln
LOS C P
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S - Speed
umber o1ianes bee Ep, - Exhibits23-8, 23-10 fL - Exhibit 23-4
V' - Hourly volume D -Density E.. - Exhibits 23-8, 23-10, 23-11 f . - Exhibit 23-5
- EXNhIDI -6, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Le =
LF())S Lovel of . BFFS - Base freef g f, - Page 23-12 fy, - Exhibit 23-6
- Level of service - Base free-flow spee
o ) P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
EBDF Flatie Spreed] FES = 75 i ’ - 1’
E M e T T e Apglication Input Qutput
E il BEnith_| # T 5|?‘7% s Operational (LOS) FFS, B, w, L0s, 5. D
a o B - 4t %&\ Design (M) FFS, LOS, v, N, 5D
g SSmil . P Design (v} FFS, LOS, N 05D
% - N e v 5 A B Plarning (LOS) FFS, M, AADT 105, 5, D
E W -:‘;_'%’_ o i s - =] Lo~ Planning (A FF3. LOS, AADT N, 5D
= SO I - Planning (e} FFS. LOS. N 5.0
2w & wF T o % i
= M 200 1200 1600 2000 2400
Fhows Rate {pethiing
General Information [Site Information
Analyst KT Highway/Direction of Travel 1-105 EB
IAgency or Company URS From/To Wright
Date Performed 8/20/2008 Jurisdiction Caltrans
Analysis Time Period PM Analysis Year 2008
Project Description LAMTA |-710 PA-ED
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
Volume, V 3849 veh/h Peak-Hour Factor, PHF 0.98
AADT veh/day %Trucks and Buses, P 7
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade %  Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 Eq 1.2
E; 2.0 fry = 1V1+P(Eq - 1) + Pg(Eg - 1] 0.935
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fu mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
i ) Lc mi/h
Interchange Density 0.50 I/mi )
fo mi/h
Number of Lanes, N 3 . .
FFS (measured) 67.0 mi/h N mifh
Base free-flow Speed, BFFS mith FFS 67.0 mifh
ILOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N x f,,, x 9
P 1401 pc/h/in v, = (V or DDHV) / (PHF x N x f,;,, x
f,) fr; pc/h
S 67.0 mi/h P "
mi
D=v_ /S 20.9 c/mi/In
p P D=v_ /S pc/mi/ln
LOS C P
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S - Speed
umber o1ianes bee Ep, - Exhibits23-8, 23-10 fL - Exhibit 23-4
V' - Hourly volume D -Density E.. - Exhibits 23-8, 23-10, 23-11 f . - Exhibit 23-5
- EXNhIDI -6, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Le =
LF())S Lovel of . BFFS - Base freef g f, - Page 23-12 fy, - Exhibit 23-6
- Level of service - Base free-flow spee
o ) P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst KT Freeway/Dir of Travel I-105 EB
Agency or Company URS Junction Garfield Off
Date Performed 8/21/2008 Jurisdiction Caltrans
Analysis Time Period AM Analysis Year 2008
Project Description  LAMTA |-710 PA-ED
Inputs
Upstream Adj Ramp Terrain: Level Downstream Adj
- - Ramp
Yes On
[ Yes [ On
¥ No [ Off I No [~ Off
Lup = ft L down = ft
S = 55.0 mph Sgr= 35.0mph v vehvh
vV, = veh/h Sketch ( show lanes, L, Ly, Vg, Vy) D™ ©
Conversion to pc/h Under Base Conditions
Jh v PHF Temain  |%Truck| %R f |/ VPHRX
(pc/h) (Venrhn) errain %Trucl %Rv Hv o o X1,
Freeway 4188 0.96 Level 0.952 1.00 4581
Ramp 853 0.96 Level 5 0.952 1.00 933
UpStream
DownStream|
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Viz=Ve (Pey) Vig=Vg+ (Vg - VR)Prp
Lcq= (Equation 25-2 or 25-3) Lcq = (Equation 25-8 or 25-9)
Py = Using Equation  (Exhibit 25-5) Prp = 0.450 using Equation (Exhibit 25-11)
V,,= pc/h Vi, = 2575 pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
Vv VFI = VF 4581 6750 No
Fo Vi, 2575 4400:All No
Veg = Ve -
FOV Pl 3648 6750 No
Vaiz R
Vg 933 3800 No
Level of Service Determination (if not F) Level of Service Determination (if not F)
D = 5.475 + 0.00734 v ; + 0.0078 V,, - 0.00627 L, Dg = 4.252 + 0.0086 V,,, - 0.0009 L,
D = (pc/mi/in) Dr=  11.3 (pc/mi/n)
LOS = (Exhibit 25-4) LOS= B (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = (Exibit 25-19) D, = 0.512 (Exhibit 25-19)
Se= mph (Exhibit 25-19) Sr= 48.3 mph (Exhibit 25-19)
Sy= mph (Exhibit 25-19) So= 56.4 mph (Exhibit 25-19)
= mph (Exhibit 25-14) S = 51.6 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst KT Freeway/Dir of Travel I-105 EB
Agency or Company URS Junction Garfield Off
Date Performed 8/21/2008 Jurisdiction Caltrans
Analysis Time Period MD Analysis Year 2008
Project Description  LAMTA |-710 PA-ED
Inputs
Upstream Adj Ramp Terrain: Level Downstream Adj
- - Ramp
Yes On
[ Yes [ On
¥ No [ Off I No [~ Off
Lup = ft L down = ft
S = 55.0 mph Sgr= 35.0mph v vehvh
vV, = veh/h Sketch ( show lanes, L, Ly, Vg, Vy) D™ ©
Conversion to pc/h Under Base Conditions
Ih v PHF Temain  |%Truck| %R f |/ VPHRX
(pc/h) (Venrhn) errain %Trucl %Rv Hv o o X1,
Freeway 3770 0.96 Level 0.917 1.00 4281
Ramp 678 0.95 Level 9 0.917 1.00 778
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vi2= Ve (Peu) Viz=Vr+ (Ve- VaIPrp
Lcq= (Equation 25-2 or 25-3) Lcq = (Equation 25-8 or 25-9)
Py = Using Equation  (Exhibit 25-5) Prp = 0.450 using Equation (Exhibit 25-11)
V12 = pC/h V12 = 2354 pC/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
Vv VFI = VF 4281 6750 No
Fo Vi, 2354 4400:All No
Veg = Ve -
FOV ol 3503 6750 No
Vaiz R
Vg 778 3800 No
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg = 5.475 + 0.00734 v 5 + 0.0078 V,, - 0.00627 L, Dg = 4.252 + 0.0086 V,,, - 0.0009 L,
Dy = (pc/mi/ln) Dy = 9.4 (pc/mifin)
LOS = (Exhibit 25-4) LOS= A (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = (Exibit 25-19) D, = 0.498 (Exhibit 25-19)
Se= mph (Exhibit 25-19) Sr= 48.5 mph (Exhibit 25-19)
Sy= mph (Exhibit 25-19) So= 56.7 mph (Exhibit 25-19)
= mph (Exhibit 25-14) S = 51.9 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst KT Freeway/Dir of Travel I-105 EB
Agency or Company URS Junction Garfield Off
Date Performed 8/21/2008 Jurisdiction Caltrans
Analysis Time Period PM Analysis Year 2008
Project Description  LAMTA |-710 PA-ED
Inputs
Upstream Adj Ramp Terrain: Level Downstream Adj
- - Ramp
Yes On
[ Yes [ On
¥ No [ Off I No [~ Off
Lup = ft L down = ft
S = 55.0 mph Sgr= 35.0mph Vv velvh
vV, = veh/h Sketch ( show lanes, L, Ly, Vg, Vy) D™ ©
Conversion to pc/h Under Base Conditions
Ih v PHF Temain  |%Truck| %R f |/ VPHRX
(pc/h) (Venrhn) errain %Trucl %Rv Hv o o X1,
Freeway 3849 0.98 Level 0.971 1.00 4045
Ramp 918 0.98 Level 0.971 1.00 965
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vi2= Ve (Peu) Viz=Vr+ (Ve- VaIPrp
Lcq= (Equation 25-2 or 25-3) Lcq = (Equation 25-8 or 25-9)
Py = Using Equation  (Exhibit 25-5) Prp = 0.450 using Equation (Exhibit 25-11)
V12= pC/h V12 = 2351 pC/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
Vv VFI = VF 4045 6750 No
Fo Vi, 2351 4400:All No
Veg = Ve -
FOV Pl 3080 6750 No
Vaiz R
Vg 965 3800 No
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg = 5.475 + 0.00734 v 5 + 0.0078 V,, - 0.00627 L, Dg = 4.252 + 0.0086 V,,, - 0.0009 L,
Dy = (pc/mifin) D= 9.4 (pc/mi/ln)
LOS = (Exhibit 25-4) LOS = A (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = (Exibit 25-19) D, = 0.515 (Exhibit 25-19)
Se= mph (Exhibit 25-19) Sr= 48.3 mph (Exhibit 25-19)
Sy= mph (Exhibit 25-19) So= 57.6 mph (Exhibit 25-19)
= mph (Exhibit 25-14) S = 51.8 mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
EBDF Flatie Spreed] FES = 75 i ’ - 1’
E M e T T e Apglication Input Qutput
E il BEnith_| # T 5|?‘7% s Operational (LOS) FFS, B, w, L0s, 5. D
a o B - 4t %&\ Design (M) FFS, LOS, v, N, 5D
g SSmil P Design (v} FFS, LOS, N 05D
% - N e v 5 A B Plarning (LOS) FFS, M, AADT 105, 5, D
E W -:‘;_'%’_ o i s - =] Lo~ Planning (A FF3. LOS, AADT N, 5D
= SO I - Planning (e} FFS. LOS. N 5.0
2w & wF T o % i
= M 200 1200 1600 2000 2400
Fhows Rate {pethiing
General Information [Site Information
Analyst KT Highway/Direction of Travel 1-105 EB
IAgency or Company URS From/To West of Garfield
Date Performed 8/20/2008 Jurisdiction Caltrans
Analysis Time Period AM Analysis Year 2008
Project Description LAMTA |-710 PA-ED
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
Volume, V 3462 veh/h Peak-Hour Factor, PHF 0.96
AADT veh/day %Trucks and Buses, P 5
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade %  Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 Eq 1.2
E; 2.0 fry = 1V1+P(Eq - 1) + Pg(Eg - 1] 0.952
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fu mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
i ) Lc mi/h
Interchange Density 0.50 I/mi )
fo mi/h
Number of Lanes, N 3 . .
FFS (measured) 55.0 mi/h N mifh
Base free-flow Speed, BFFS mith FFS 55.0 mifh
ILOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N x f,,, x 9
P 1262 pc/h/in v, = (V or DDHV) / (PHF x N x f,;,, x
f,) fr; pc/h
S 55.0 mi/h P o
mi
D=v_ /S 229 c/mi/In
p P D=v_ /S pc/mi/ln
LOS C P
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S - Speed
umber o1ianes bee Ep, - Exhibits23-8, 23-10 fL - Exhibit 23-4
V' - Hourly volume D -Density E.. - Exhibits 23-8, 23-10, 23-11 f . - Exhibit 23-5
- EXNhIDI -6, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Le =
LF())S Lovel of . BFFS - Base freef g f, - Page 23-12 fy, - Exhibit 23-6
- Level of service - Base free-flow spee
o ) P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
gmﬁ Flatie Spreed] FES = 75 i ’ - 1’
E M e T T e Apglication Input Qutput
E il BEnith_| # T 5|?‘7% s Operational (LOS) FFS, B, w, L0s, 5. D
a o B - 4t %&\ Design (M) FFS, LOS, v, N, 5D
g SSmil P Design (v} FFS, LOS, N 05D
% - N e v 5 A B Plarning (LOS) FFS, M, AADT 105, 5, D
ki W -:‘;_'%’_ o i s - =] Lo~ Planning (A FF3. LOS, AADT N, 5D
= SO I - Planning (e} FFS. LOS. N 5.0
2w & wF T o % i
= M 200 1200 1600 2000 2400
Fhows Rate {pethiing
General Information [Site Information
Analyst KT Highway/Direction of Travel 1-105 EB
IAgency or Company URS From/To West of Garfield
Date Performed 8/20/2008 Jurisdiction Caltrans
IAnalysis Time Period Analysis Year 2008
Project Description LAMTA I-710 PA-ED
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
Volume, V 3362 veh/h Peak-Hour Factor, PHF 0.95
IAADT veh/day %Trucks and Buses, P 9
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 Egq 1.2
E; 2.0 fry = 1V1+P(Eq - 1) + Pg(Eg - 1] 0917
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fu mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
i ) Lc mi/h
Interchange Density 0.50 I/mi )
fo mi/h
Number of Lanes, N 3 ; )
FFS (measured) 55.0 mi/h N mi/h
Base free-flow Speed, BFFS mi/h FFS 55.0 mifh
ILOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N x f,,, x 9
° 1286 pc/h/in v, = (V or DDHV) / (PHF x N x f,;,, X
f,) fp) pc/h
S 55.0 mi/h P i
mi
D=v_ /S 234 c/mi/ln
P permi D=v_ /S pc/mi/in
LOS C P
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S - Speed
umber orianss bee Er, - Exhibits23-8, 23-10 f,y - Exhibit 23-4
V. - Hourly volume D - Density E. - Exhibits 23-8, 23-10, 23-11 f, - Exhibit 23-5
- EXNhIDI -6, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Le =
LF())S Lovel of . BFFS - Base freef g f, - Page 23-12 fy, - Exhibit 23-6
- Level of service - Base free-flow spee
o i P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
EMF Flatie Spreed] FES = 75 i ’ - 1’
E M e T T e Apglication Input Qutput
E il BEnith_| # T 5|?‘7% s Operational (LOS) FFS, B, w, L0s, 5. D
a o B - 4t %&\ Design (M) FFS, LOS, v, N, 5D
g SSmil P Design (v} FFS, LOS, N 05D
% - N e v 5 A B Plarning (LOS) FFS, M, AADT 105, 5, D
ki W -:‘;_'%’_ o i s - =] Lo~ Planning (A FF3. LOS, AADT N, 5D
= SO I - Planning (e} FFS. LOS. N 5.0
2w & wF T o % i
= M 200 1200 1600 2000 2400
Fhows Rate {pethiing
General Information [Site Information
Analyst KT Highway/Direction of Travel 1-105 EB
IAgency or Company URS From/To West of Garfield
Date Performed 8/20/2008 Jurisdiction Caltrans
IAnalysis Time Period Analysis Year 2008
Project Description LAMTA I-710 PA-ED
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
Volume, V 3214 veh/h Peak-Hour Factor, PHF 0.98
IAADT veh/day %Trucks and Buses, P 3
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 Egq 1.2
E; 2.0 fry = 1V1+P(Eq - 1) + Pg(Eg - 1] 0.971
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fu mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
i ) Lc mi/h
Interchange Density 0.50 I/mi )
fo mi/h
Number of Lanes, N 3 ; )
FFS (measured) 55.0 mi/h N mi/h
Base free-flow Speed, BFFS mi/h FFS 55.0 mifh
ILOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N x f,,, x 9
° 1126 pc/h/in v, = (V or DDHV) / (PHF x N x f,;,, X
f,) fp) pc/h
S 55.0 mi/h P i
mi
D=v_ /S 20.5 c/mi/ln
P permi D=v_ /S pc/mi/in
LOS C P
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S - Speed
umber orianss bee Er, - Exhibits23-8, 23-10 f,y - Exhibit 23-4
V. - Hourly volume D - Density E. - Exhibits 23-8, 23-10, 23-11 f, - Exhibit 23-5
- EXNhIDI -6, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Le =
LF())S Lovel of . BFFS - Base freef g f, - Page 23-12 fy, - Exhibit 23-6
- Level of service - Base free-flow spee
o i P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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I-710 Corridor Project

Adjcent Freeway Major Merge Analysis: 1-105

Existing 2008

HCM 2000: Exhibit 25-7. Capacity Values for Merge Areas

Maximum Downstream Freeway Flow, v (pc/h)
FES (mi/hr) Number of Lanes in One Direction
2 3 4 > 4 (per In)
55 4500 6750 9000 2250
60 4600 6900 9200 2300
65 4700 7050 9400 2350
70 4800 7200 9600 2400

URS Corporation

Freeway (Vg)

Freeway (Vg)

Freeway (Vi)

#8
Year/Time
2008 AM Peak
Major Merge Junction
Merge Ramp (Vg)

I-105 EB I-710 NB
Ney 3 Ng 2
FFS 63 Nep 5
Merge Legs Departure Leg
Ve 3787
Veir 4821
Vr 1034
Merge
Cgownstream  VE/Cr Vr/Cr V/C
11500 0.55 0.22 0.42
#8
Year/Time
2008 MD Peak

Major Merge Junction
Merge Ramp (VR)

I-105 EB I-710 NB
Ney 3 Ng 2
FFS Neo 5
Merge Legs Departure Leg
\c 3857
VEiR 4665
Vr 808
Merge
Caownstream  VE/Ce Vg/Cr VIC
11750 0.55 0.17 0.40
#8
Year/Time
2008 PM Peak

Major Merge Junction
Merge Ramp (Vg)

I-105 EB I-710 NB
Ney 3 Ng 2
FFS Nep 5
Merge Legs Departure Leg
Ve 3378
ViR 4094
Vr 716
Merge
Cgownstream  VE/Cr Vr/Cr V/C
11250 0.50 0.16 0.36
Printed: 2/16/2010
lof1l



BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
:‘E:&DF Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ A T b - - I r r [
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
¥ A RS T s . .
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel 1-105 EB
IAgency or Company URS From/To I-720 NB On / 1-710 SB On
Date Performed 1/26/2010 Jurisdiction
IAnalysis Time Period AM Analysis Year 2008
Project Description  1-710 Corridor Project EIR/EIS
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 4407 veh/h Peak-Hour Factor, PHF 0.96
AADT veh/day %Trucks and Buses, Py 5
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.952
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 5
f i’h
FFS (measured) 55.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 550 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 964 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 55.0 mi/h .
S mi/h
D=v, /'S 175 pc/mi/in .
D =v, /'S pc/mi/ln
LOS B _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information Site Information
Analyst KT Freeway/Dir of Travel I-105 EB
Agency or Company URS Junction [-710 SB On
Date Performed 8/21/2008 Jurisdiction Caltrans
Analysis Time Period AM Analysis Year 2008
Project Description  LAMTA I-710 PA-ED
Inputs
Terrain: Level .
Upstream Adj Ramp Downstream Adj Ramp
[¥ Yes [ On " Yes " On
[ No [ Off
[ No [ Off
I‘down = ft
Lp= 460 ft
S = 63.0mph S, = 35.0mph =
Vo = 945 vehlh i P R P D veh/h
Sketch ( show lanes, L, Ly,Vg,Vy)
Conversion to pc/h Under Base Conditions
h v PHF Temain  |%Truck| %R f o | VIPHRX
(pc/h) (Vehih) errain eTruc oRv Hy o X fp
Freeway 4407 0.96 Level 0 0.952 1.00 4820
Ramp 1058 0.96 Level 0 0.952 1.00 1157
UpStream 945 0.96 Level 0 0.952 1.00 1034
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vip=Ve (Pey) Vip =V + (Ve - VelPep
Leq=  (Equation 25-2 or 25-3) Leq= (Equation 25-8 or 25-9)
Py = 0.264 using Equation  (Exhibit 25-5) Prp = using Equation (Exhibit 25-11)
12 = 994 pC/h 12 = pC/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
Ve = Ve
Veo 4917 See Exhibit 25-7 No
Vi
Veo = Ve~
Vaio 2151 4600:All No Vi
Vk
Level of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v  +0.0078 V,, - 0.00627 L, Dy =4.252 +0.0086 V,, - 0.0009 L
Dp = 18.0 (pc/mifln) D = (pc/mifln)
LOS = B (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
Ms= 0.313 (Exibit 25-19) D= (Exhibit 25-19)
S= 56.4 mph (Exhibit 25-19) Sg= mph (Exhibit 25-19)
Sy= 59.8 mph (Exhibit 25-19) 0° mph (Exhibit 25-19)
= 58.3 mph (Exhibit 25-14) = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst KT Freeway/Dir of Travel I-105 EB
Agency or Company URS Junction [-710 SB On
Date Performed 8/21/2008 Jurisdiction Caltrans
Analysis Time Period MD Analysis Year 2008
Project Description  LAMTA I-710 PA-ED
Inputs
Terrain: Level .
Upstream Adj Ramp Downstream Adj Ramp
[¥ Yes [ On " Yes " On
[¥ No [ Off
[ No [ Off
I‘down = ft
Lup = 460 ft
S = 69.0 mph S, = 35.0mph =
Vo = 704 vehlh i P R P D veh/h
Sketch ( show lanes, L, Ly,Vg,Vy)
Conversion to pc/h Under Base Conditions
v , . . ¢ ¢ v = V/PHF x
(pc/h) (Vehih) PHF Terrain %Truck| %Rv Hv b X fp
Freeway 4066 0.95 Level 9 0 0.917 1.00 4665
Ramp 793 0.95 Level 9 0 0.917 1.00 910
UpStream 704 0.95 Level 9 0 0.917 1.00 808
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vip=Ve (Pey) Vip =V + (Ve - VelPep
Leq=  (Equation 25-2 or 25-3) Leq= (Equation 25-8 or 25-9)
Py = 0.295 using Equation  (Exhibit 25-5) Prp = using Equation (Exhibit 25-11)
12: 1074 pC/h 12: pC/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
Ve = Ve
Veo 4549 See Exhibit 25-7 No
Vi
Veo = Ve~
Ve 1984 4600:All No Vi
Vk
Level of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v  +0.0078 V,, - 0.00627 L, Dg =4.252 +0.0086 V,, - 0.0009 L,
Dp = 16.8 (pc/mifln) D = (pc/mifln)
LOS = B (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
Ms= 0.307 (Exibit 25-19) D= (Exhibit 25-19)
S= 60.7 mph (Exhibit 25-19) Sg= mph (Exhibit 25-19)
Sy= 66.2 mph (Exhibit 25-19) 0° mph (Exhibit 25-19)
S = 63.7 mph (Exhibit 25-14) = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst KT Freeway/Dir of Travel I-105 EB
Agency or Company URS Junction [-710 SB On
Date Performed 8/21/2008 Jurisdiction Caltrans
Analysis Time Period MD Analysis Year 2008
Project Description  LAMTA I-710 PA-ED
Inputs
Terrain: Level .
Upstream Adj Ramp Downstream Adj Ramp
[¥ Yes [ On " Yes " On
[¥ No [ Off
[ No [ Off
I‘down = ft
Lup = 460 ft
S = 69.0 mph S, = 35.0mph =
Vo = 704 vehlh i P R P D veh/h
Sketch ( show lanes, L, Ly,Vg,Vy)
Conversion to pc/h Under Base Conditions
v , . . ¢ ¢ v = V/PHF x
(pc/h) (Vehih) PHF Terrain %Truck| %Rv Hv b X fp
Freeway 4066 0.95 Level 9 0 0.917 1.00 4665
Ramp 793 0.95 Level 9 0 0.917 1.00 910
UpStream 704 0.95 Level 9 0 0.917 1.00 808
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vip=Ve (Pey) Vip =V + (Ve - VelPep
Leq=  (Equation 25-2 or 25-3) Leq= (Equation 25-8 or 25-9)
Py = 0.295 using Equation  (Exhibit 25-5) Prp = using Equation (Exhibit 25-11)
12: 1074 pC/h 12: pC/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
Ve = Ve
Veo 4549 See Exhibit 25-7 No
Vi
Veo = Ve~
Ve 1984 4600:All No Vi
Vk
Level of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v  +0.0078 V,, - 0.00627 L, Dg =4.252 +0.0086 V,, - 0.0009 L,
Dp = 16.8 (pc/mifln) D = (pc/mifln)
LOS = B (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
Ms= 0.307 (Exibit 25-19) D= (Exhibit 25-19)
S= 60.7 mph (Exhibit 25-19) Sg= mph (Exhibit 25-19)
Sy= 66.2 mph (Exhibit 25-19) 0° mph (Exhibit 25-19)
S = 63.7 mph (Exhibit 25-14) = mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
=S O Fr—— d < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ i T T b - - I r r [ =
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
¥ A RS T s . .
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel 1-105 EB
IAgency or Company URS From/To Facade
Date Performed 02/02/2010 Jurisdiction Caltrans
IAnalysis Time Period AM Analysis Year 2008
Project Description LAMTA I-710 PA-ED
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 4669 veh/h Peak-Hour Factor, PHF 0.96
AADT veh/day %Trucks and Buses, Py 5
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.952
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 3
f i’h
FFS (measured) 64.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 64.0 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1702 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 63.6 mi/h .
S mi/h
D= Vo /'S 26.7 pc/mi/in .
D =v, /'S pc/mi/ln
LOS D _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
‘EE‘}F Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ i T T b - - I r r [ =
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
g %0 Q.§£% e "é-‘;,_ﬁ” ‘E,‘E""“"SL' T 35 'i"'].-a-"ﬁr' P P
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst EB Highway/Direction of Travel 1-105 WB
IAgency or Company URS From/To Merkel
Date Performed 8/21/2008 Jurisdiction Caltrans
IAnalysis Time Period AM Analysis Year 2008
Project Description LAMTA I-710 PA-ED
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 5645 veh/h Peak-Hour Factor, PHF 0.94
AADT veh/day %Trucks and Buses, Py 5
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.952
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 3
f i’h
FFS (measured) 58.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 58.0 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 2102 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 55.0 mi/h .
S mi/h
D=v, /'S 38.2 pc/mi/in .
D =v, /'S pc/mi/ln
LOS E _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
‘EE‘}F Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ i T T b - - I r r [ =
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
g %0 Q.§£% e "é-‘;,_ﬁ” ‘E,‘E""“"SL' T 35 'i"'].-a-"ﬁr' P P
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst EB Highway/Direction of Travel 1-105 WB
IAgency or Company URS From/To Merkel
Date Performed 8/21/2008 Jurisdiction Caltrans
IAnalysis Time Period MD Analysis Year 2008
Project Description LAMTA I-710 PA-ED
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 5107 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 9
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.917
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 3
f i’h
FFS (measured) 63.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 63.0 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1953 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 60.7 mi/h .
S mi/h
D=v, /'S 32.2 pc/mi/in .
D =v, /'S pc/mi/ln
LOS D _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
‘EE‘}F Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ i T T b - - I r r [ =
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
g %0 Q.§£% e "é-‘;,_ﬁ” ‘E,‘E""“"SL' T 35 'i"'].-a-"ﬁr' P P
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst EB Highway/Direction of Travel 1-105 WB
IAgency or Company URS From/To Merkel
Date Performed 8/21/2008 Jurisdiction Caltrans
IAnalysis Time Period PM Analysis Year 2008
Project Description LAMTA I-710 PA-ED
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 5024 veh/h Peak-Hour Factor, PHF 0.97
AADT veh/day %Trucks and Buses, Py 3
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.971
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 3
f i’h
FFS (measured) 68.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 68.0 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1778 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 66.5 mi/h .
S mi/h
D= Vo /'S 26.7 pc/mi/in .
D =v, /'S pc/mi/ln
LOS D _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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1-710 Corridor Project
Adjcent Freeway Major Diverge Analysis: I-105
Existing 2008

HCM 2000: Exhibit 25-14. Capacity Values for Diverge Areas #4
Maximum Upstream or Downstream Freeway Flow Year/Time
FFS (mi/hr) Number of Lanes in One Direction 2008 AM Peak
2 3 4 > 4 (per In) Major Diverge Junction
55 4500 6750 9000 2250 Freeway (V) Diverge Ramp (Vg)
60 4600 6900 9200 2300 1-105 WB I-710 Off
65 4700 7050 9400 2350 Nru 5 Ng 2
70 4800 7200 9600 2400 Nep 3 FFS 55
Appraoch Leg Diverge Legs
Vep 4559
Vey 6306
Vg 1747
Diverge
Ve/Cr 0.41 Dupstream LOS
VR/Cg 0.39 2207 C
V/C 0.56
#4
Year/Time
2008 MD Peak

URS Corporation

Freeway (V)

Major Diverge Junction
Merge Ramp (Vg)

I-105 WB I-710 Off
NEu 5 Ng 2
Nro 3 FFS 55
Appraoch Leg Diverge Legs

Vep 3540
Vey 5860
Vg 2320
Diverge
V/Cr 0.31 Dupstream LOS
Vr/Cr 0.52 20.51 c
VIC 0.52
#4
Year/Time
2008 PM Peak

Freeway (V)

Major Diverge Junction
Merge Ramp (Vg)

I-105 WB I-710 Off
Nry 5 Ng 2
Nep 3 FFS 55
Appraoch Leg Diverge Legs

Vep 3016
Vey 5335
Vg 2319
Diverge
V/Cr 0.27 Dupstream LOS
Vr/Cr 0.52 18.67 B
VIC 0.47

Printed: 2/16/2010
lofl



RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst KT Freeway/Dir of Travel 1-105 WB
lAgency or Company URS Junction Garfield On
Date Performed 8/21/2008 Jurisdiction Caltrans
lAnalysis Time Period AM Analysis Year 2008
Project Description  LAMTA |-710 PA-ED
Inputs
] Terrain: Level .
Upstream Adj Ramp Downstream Adj Ramp
™ Ves ™ on [ Yes [ on
¥ No [ off
¥ No [ off
I-down = ft
Lup = ft
S = 55.0mph Spr= 35.0 mph b= veh/h
u= veh/h
Sketch ( show lanes, Ly, Lp,Vg,Vy)
Conversion to pc/h Under Base Conditions
Y i 0 0 = VIPHF x fHV
(pc/h) (Veh/hr) PHF Terrain %Truck %RV fhy fy 0
Freeway 2910 0.94 Level 5 0 0.952 1.00 3251
Ramp 877 0.94 Level 5 0 0.952 1.00 980
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of vq,
V12 = Ve (Pev) V12 =V *+ (Vi - VR)Prp
Leo=  (Equation 25-2 or 25-3) Leqg = (Equation 25-8 or 25-)
Pev = 0.619 using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-11)
12= 2014 pcih 12= pch
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
. Ve =Ve
Veo 4231 See Exhibit 25-7 No
Vip
Veo = VE-V,
Vg 2994 4600:All No o=
VR
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg = 5.475 + 0.00734 v » + 0.0078 V., - 0.00627 L, Dg = 4.252 + 0.0086 V;, - 0.0009 Ly
DR = 19.0 (pc/mifln) DR = (pc/mifln)
LOS = B (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.294 (Exibit 25-19) D, = (Exhibit 25-19)
Se= 512 mph (Exhibit 25-19) SR= mph (Exhibit 25-19)
S.= ibi -
S=  52.3mph (Exhibit 25-19) 0 Mph (Exhibit 25-19)
S= 51.5 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst KT Freeway/Dir of Travel 1-105 WB
lAgency or Company URS Junction Garfield On
Date Performed 8/21/2008 Jurisdiction Caltrans
lAnalysis Time Period MD Analysis Year 2008
Project Description  LAMTA |-710 PA-ED
Inputs
] Terrain: Level .
Upstream Adj Ramp Downstream Adj Ramp
™ Ves ™ on [ Yes [ on
¥ No [ off
¥ No [ off
I-down = ft
Lup = ft
S = 55.0mph Spr= 35.0 mph b= veh/h
u= veh/h
Sketch ( show lanes, Ly, Lp,Vg,Vy)
Conversion to pc/h Under Base Conditions
Y i 0 0 = VIPHF x fHV
(pc/h) (Veh/hr) PHF Terrain %Truck %RV fhy fy 0
Freeway 3191 0.95 Level 9 0 0.917 1.00 3661
Ramp 926 0.95 Level 9 0 0.917 1.00 1062
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of vq,
V12 = Ve (Pev) V12 =V *+ (Vi - VR)Prp
Leo=  (Equation 25-2 or 25-3) Leqg = (Equation 25-8 or 25-)
Pev = 0.619 using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-11)
12= 2268 pc/h 12= pch
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
. Ve =Ve
Veo 4723 See Exhibit 25-7 No
Vip
Veo = VE-V,
Vg 3330 4600:All No o=
VR
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg = 5.475 + 0.00734 v » + 0.0078 V., - 0.00627 L, Dg = 4.252 + 0.0086 V;, - 0.0009 Ly
DR = 21.6 (pc/mifln) DR = (pc/mifln)
LOS = C (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.325 (Exibit 25-19) Ds = (Exhibit 25-19)
Se= 508 mph (Exhibit 25-19) SR= mph (Exhibit 25-19)
S.= ibi -
S= 518 mph (Exhibit 25-19) 0 Mph (Exhibit 25-19)
S= 51.1 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst KT Freeway/Dir of Travel 1-105 WB
lAgency or Company URS Junction Garfield On
Date Performed 8/21/2008 Jurisdiction Caltrans
lAnalysis Time Period PM Analysis Year 2008
Project Description  LAMTA |-710 PA-ED
Inputs
] Terrain: Level .
Upstream Adj Ramp Downstream Adj Ramp
™ Ves ™ on [ Yes [ on
¥ No [ off
¥ No [ off
I-down = ft
Lup = ft
S = 55.0mph Spr= 35.0 mph b= veh/h
u= veh/h
Sketch ( show lanes, Ly, Lp,Vg,Vy)
Conversion to pc/h Under Base Conditions
Y i 0 0 = VIPHF x fHV
(pc/h) (Veh/hr) PHF Terrain %Truck %RV fhy fy 0
Freeway 3140 0.97 Level 3 0 0.971 1.00 3334
Ramp 1081 0.97 Level 3 0 0.971 1.00 1148
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of vq,
V12 = Ve (Pev) V12 =V *+ (Vi - VR)Prp
Leo=  (Equation 25-2 or 25-3) Leqg = (Equation 25-8 or 25-)
Pev = 0.619 using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-11)
12= 2065 pc/h 12= pch
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
. Ve =Ve
Veo 4482 See Exhibit 25-7 No
Vip
Veo = VE-V,
Vg 3213 4600:All No o=
VR
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg = 5.475 + 0.00734 v » + 0.0078 V., - 0.00627 L, Dg = 4.252 + 0.0086 V;, - 0.0009 Ly
DR = 20.6 (pc/mifln) DR = (pc/mifln)
LOS = C (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.313 (Exibit 25-19) Ds = (Exhibit 25-19)
Se= 509 mph (Exhibit 25-19) SR= mph (Exhibit 25-19)
S.= ibi -
S=  52.2 mph (Exhibit 25-19) 0 Mph (Exhibit 25-19)
S= 51.3 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
:-E:E‘}F Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ i T T b - - I r r [ =
= 5 Sk 1 Be 6 B PR Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
g %0 Q.§£% e "é-‘;,_ﬁ” ‘E,‘E""“"SL' T 35 'i"'].-a-"ﬁr' P P
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel 1-105 WB
IAgency or Company URS From/To Garfield On /1-710 SB On
Date Performed 1/26/2010 Jurisdiction
IAnalysis Time Period MD Analysis Year 2008
Project Description  1-710 Corridor Project EIR/EIS
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 4117 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 9
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.917
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 3
f i’h
FFS (measured) 61.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 61.0 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1575 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 61.0 mi/h .
S mi/h
D=v, /'S 25.8 pc/mi/in .
D =v, /'S pc/mi/ln
LOS c _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst KT Freeway/Dir of Travel 1-105 WB
Agency or Company URS Junction I-710 SB On
Date Performed 8/21/2008 Jurisdiction Caltrans
lAnalysis Time Period AM Analysis Year 2008
Project Description  LAMTA |-710 PA-ED
Inputs
] Terrain: Level .
Upstream Adj Ramp Downstream Adj Ramp
™ Ves ™ on [V Yes [V on
[ No [ off
¥ No [ off
Laown = 1353 ft
Lup = ft
_ hih S = 55.0mph Spr= 35.0 mph b= 945 veh/h
s ve Sketch ( show lanes, L, Lp,Vg,Vy)
Conversion to pc/h Under Base Conditions
v . . , = VIPHF x fpy
(pc/h) (Veh/hr) PHF Terrain %Truck %RV fhy fy 0
Freeway 3787 0.94 Level 5 0 0.952 1.00 4230
Ramp 898 0.94 Level 5 0 0.952 1.00 1003
UpStream
DownStream 945 0.94 Level 5 0 0.952 1.00 1056
Merge Areas Diverge Areas
Estimation of v, Estimation of vq,
V12 = Ve (Pev) V12 =V *+ (Vi - VR)Prp
Leo=  (Equation 25-2 or 25-3) Leqg = (Equation 25-8 or 25-)
Pev = 0.284 using Equation  (Exhibit 25-5) Prp = using Equation (Exhibit 25-11)
12= 1199 pc/h 12= pch
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
. Ve =Ve
Veo 5233 See Exhibit 25-7 No
Vip
Veo = VE-V,
Vg 2202 4600:All No o=
VR
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg = 5.475 + 0.00734 v » + 0.0078 V., - 0.00627 L, Dg = 4.252 + 0.0086 V;, - 0.0009 Ly
DR = 18.4 (pc/mifln) DR = (pc/mifln)
LOS = B (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.314 (Exibit 25-19) D, = (Exhibit 25-19)
Se= 509 mph (Exhibit 25-19) SR= mph (Exhibit 25-19)
S.= ibi -
S=  51.3mph (Exhibit 25-19) 0 Mph (Exhibit 25-19)
S= 51.2 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst KT Freeway/Dir of Travel 1-105 WB
Agency or Company URS Junction I-710 NB On
Date Performed 8/21/2008 Jurisdiction Caltrans
lAnalysis Time Period MD Analysis Year 2008
Project Description  LAMTA |-710 PA-ED
Inputs
] Terrain: Level .
Upstream Adj Ramp Downstream Adj Ramp
™ Ves ™ on [V Yes [V on
[ No [ off
¥ No [ off
Laown = 1353 ft
Lup = ft
_ hih S = 55.0mph Spr= 35.0 mph b= 704 veh/h
s ve Sketch ( show lanes, L, Lp,Vg,Vy)
Conversion to pc/h Under Base Conditions
v . . , = VIPHF x fpy
(pc/h) (Veh/hr) PHF Terrain %Truck %RV fhy fy 0
Freeway 4117 0.95 Level 9 0 0.917 1.00 4724
Ramp 1311 0.95 Level 9 0 0.917 1.00 1504
UpStream
DownStream 704 0.95 Level 9 0 0.917 1.00 808
Merge Areas Diverge Areas
Estimation of v, Estimation of vq,
V12 = Ve (Pev) V12 =V *+ (Vi - VR)Prp
Leo=  (Equation 25-2 or 25-3) Leqg = (Equation 25-8 or 25-)
Pev = 0.221 using Equation  (Exhibit 25-5) Prp = using Equation (Exhibit 25-11)
12= 1044 pcih 12= pch
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
. Ve =Ve
Veo 6228 See Exhibit 25-7 No
Vip
Veo = VE-V,
Vg 2548 4600:All No o=
VR
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg = 5.475 + 0.00734 v » + 0.0078 V., - 0.00627 L, Dg = 4.252 + 0.0086 V;, - 0.0009 Ly
DR = 20.9 (pc/mifln) DR = (pc/mifln)
LOS = C (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.329 (Exibit 25-19) Ds = (Exhibit 25-19)
Se= 507 mph (Exhibit 25-19) SR= mph (Exhibit 25-19)
S.= ibi -
S=  50.2 mph (Exhibit 25-19) 0 Mph (Exhibit 25-19)
S= 50.4 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst KT Freeway/Dir of Travel 1-105 WB
Agency or Company URS Junction I-710 NB On
Date Performed 8/21/2008 Jurisdiction Caltrans
lAnalysis Time Period MD Analysis Year 2008
Project Description  LAMTA |-710 PA-ED
Inputs
] Terrain: Level .
Upstream Adj Ramp Downstream Adj Ramp
™ Ves ™ on [V Yes [V on
[ No [ off
¥ No [ off
Laown = 1353 ft
Lup = ft
_ hih S = 55.0mph Spr= 35.0 mph b= 704 veh/h
s ve Sketch ( show lanes, L, Lp,Vg,Vy)
Conversion to pc/h Under Base Conditions
v . . , = VIPHF x fpy
(pc/h) (Veh/hr) PHF Terrain %Truck %RV fhy fy 0
Freeway 4117 0.95 Level 9 0 0.917 1.00 4724
Ramp 1311 0.95 Level 9 0 0.917 1.00 1504
UpStream
DownStream 704 0.95 Level 9 0 0.917 1.00 808
Merge Areas Diverge Areas
Estimation of v, Estimation of vq,
V12 = Ve (Pev) V12 =V *+ (Vi - VR)Prp
Leo=  (Equation 25-2 or 25-3) Leqg = (Equation 25-8 or 25-)
Pev = 0.221 using Equation  (Exhibit 25-5) Prp = using Equation (Exhibit 25-11)
12= 1044 pcih 12= pch
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
. Ve =Ve
Veo 6228 See Exhibit 25-7 No
Vip
Veo = VE-V,
Vg 2548 4600:All No o=
VR
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg = 5.475 + 0.00734 v » + 0.0078 V., - 0.00627 L, Dg = 4.252 + 0.0086 V;, - 0.0009 Ly
DR = 20.9 (pc/mifln) DR = (pc/mifln)
LOS = C (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.329 (Exibit 25-19) Ds = (Exhibit 25-19)
Se= 507 mph (Exhibit 25-19) SR= mph (Exhibit 25-19)
S.= ibi -
S=  50.2 mph (Exhibit 25-19) 0 Mph (Exhibit 25-19)
S= 50.4 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
:‘E:&DF Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ i T T b - - I r r [ =
= 5 Sk 1 Be 6 B PR Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
¥ A RS T s . .
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel 1-105 WB
IAgency or Company URS From/To I-710 SB On /1-710 NB On
Date Performed 1/26/2010 Jurisdiction
IAnalysis Time Period MD Analysis Year 2008
Project Description  1-710 Corridor Project EIR/EIS
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 5428 veh/h Peak-Hour Factor, PHF 0.96
AADT veh/day %Trucks and Buses, Py 11
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.901
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 3
f i’h
FFS (measured) 63.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 63.0 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 2092 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 58.4 mi/h .
S mi/h
D=v, /'S 35.8 pc/mi/in .
D =v, /'S pc/mi/ln
LOS E _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
:‘E:&DF Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ i T T b - - I r r [ =
= 5 Sk 1 Be 6 B PR Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
¥ A RS T s . .
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel 1-105 WB
IAgency or Company URS From/To I-710 SB On /1-710 NB On
Date Performed 1/26/2010 Jurisdiction
IAnalysis Time Period PM Analysis Year 2008
Project Description  1-710 Corridor Project EIR/EIS
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 5523 veh/h Peak-Hour Factor, PHF 0.96
AADT veh/day %Trucks and Buses, Py 7
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.935
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 3
f i’h
FFS (measured) 58.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 58.0 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 2052 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 55.8 mi/h .
S mi/h
D=v, /'S 36.8 pc/mi/in .
D =v, /'S pc/mi/ln
LOS E _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
‘EE‘}F Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
3 sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
B{ i T T b - - I r r [ =
= 5 lish_gr | e o EDER Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
¥ A RS T s . .
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst EB Highway/Direction of Travel 1-105 WB
IAgency or Company URS From/To Harris
Date Performed 8/21/2008 Jurisdiction Caltrans
IAnalysis Time Period MD Analysis Year 2008
Project Description LAMTA I-710 PA-ED
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 6079 veh/h Peak-Hour Factor, PHF 0.96
AADT veh/day %Trucks and Buses, Py 11
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.901
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 4
f i’h
FFS (measured) 61.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 61.0 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 1757 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S 60.7 mi/h .
S mi/h
D=v, /'S 28.9 pc/mi/in .
D =v, /'S pc/mi/ln
LOS D _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
EB‘}F Flotw Spseedl] RS = 35 riit ’ < 17
= 0 e e T T T 7 Application Input Qutput
E_ ! ahmih | £ N T D “;r% - Operational [LOS) FFS, 1, v L5 5 D
& B0 i - I — e Pl Diesign (M) FFS. LOS, v M, 5D
s sonih’ 4 a -”WK\ Design ) FFS, LOS, N w5,
o e i - = 3 P r [
S s I 4 FET Planning (LOS) FFS, I, AADT 10S, S, D
=2 10 o o i ot - - L - Flannitig (R FFS, LOS, AADT N, 5D
) S AT e -~ Plarini FFS, LOS, W 50
= e arining i) - LOS, W, S,
g %0 Q“Jfa o "é:‘.,-ﬁﬂ 'Esri‘ﬂl' il 55 'i."-]-a-"ﬁr g L
= 0 400 a00 1200 TG00 2000 2400
Flows Rate {pefhiin)
General Information ISite Information
Analyst KT Highway/Direction of Travel 1-105 WB
IAgency or Company URS From/To West of I-710 NB On (3 Lane)
Date Performed 2/16/2010 Jurisdiction Caltrans
IAnalysis Time Period MD Analysis Year 2008
Project Description LAMTA I-710 PA-ED
[¥" Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 6079 veh/h Peak-Hour Factor, PHF 0.96
AADT veh/day %Trucks and Buses, Py 11
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
o 1.00 Er 1.2
Er 2.0 fiy = V[1+P1(Er - 1) + Pg(Eg - 1)] 0.901
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .
fic mi/h
Interchange Density 0.50 I/mi )
le mi/h
Number of Lanes, N 3
f i’h
FFS (measured) 61.0 mi/h N m
Base free-flow Speed, BFFS mi/h FFS 61.0 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS)
Design LOS
Vp = (V or DDHV) / (PHF x N x i, x f)) 2343 pc/h/in
Vp = (V or DDHV) / (PHF x N x f,;,, x fp) pc/h
S mi/h )
S mi/h
D =v, /'S pc/mi/in .
D =v, /'S pc/mi/ln
LOS F _
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
E - Exhibits23-8, 23-10 f w - Exhibit 23-4
\V - Hourly volume D - Density o -
E; - Exhibits 23-8, 23-10, 23-11 f e - Exhibit 23-5
vV, - Flow rate FFS - Free-flow speed o
) f, - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P
o _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
g% oo Floie Spaed) FES = 75 milh ‘ g 4"
E od— 1 omin S — T Application Input Quiput
'g Srih | I IR ~] o Operational (LOS) FFS, N, v L0S, S, D
S o gomin_{ , A T Design () FFS, LOS, v, N.5D
8 55 i 7 - T :
; e T = o . Design {v;) FFS, LOS, N WS 0
% 5 gj” v; - =5 Planning (LOS) FFS, N, ARDT 105, S, D
2 = ,:}__ s i o P N Planning {fi) FFS, LOS, AADT N.SD
s I AP - Planning (v FFS, LOS, N .50
£ w 9&‘36? oo %’@% st ) 5
= e 400 200 1200 2000 2400
Flow Rate {pefhfl)
General Information |Site Information
Analyst AB Highway/Direction of Travel -5 NB
Agency or Company LSA From/To North of Dennison St
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
Project Description
¥ Oper.(LOS) I Des.(N) I~ Planning Data
low Inputs
Volume, V 7632 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 7
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
|Caiculate Flow Adjustments
f 1.00 En 1.2
E, 20 Ty = V4P HE - 1) + PR(Eg - 1] 0.935
Speed Inputs [Calc Speed Adj and FFS
Rt-Shoulder Lat. Clearance 6.0 ft £ mith
Interchange Density 0.50 l/mi . .
fio mi/h
Number of Lanes, N 5 ; )
FFS (measured) 55.0 mih N mi/h
Base free-flow Speed, BFFS mi/h FFS 55.0 mi/h
[LOS and Performance Measures
Operational (LOS)
=(VorDDHV)/(PHF xNxf,, xf) 171
‘= (v or DDHV) /{ wy Xfp) 1719 pe/in o= (V or DDHV) / (PHF X N x fyy, X ) pch
S 55.0 mi/h mifh
D=v_ /S . i
LOSvp 21 3 pc/mifin pc/mifin
Required Number of Lanes, N
|Glossary [Factor Location
- ber of | S - Speed
> ':l“m Ie' °I anes . Dpee_ty Ex, - Exhibits23-8, 23-10 £,y - Exhibit 23-4
- Hourly volume - Densi . —y
E.. - Exhibits 23-8, 23-10, 23-11 f, ~ - Exhibit 23-
- Flow rate FFS - Free-flow speed 77 =XniDES Le = =PI e
LEDS Level of service BFFS - Base free-flow speed f” - Page 23-12 fy - Exhibit 23-6
- Level o - ree-flo
o ) P LOS, S, FFS, v, - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET
RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
nalyst AB Freeway/Dir of Travel I-5 NB
Agency or Company LSA Junction Dennison On
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
Project Description
nputs
Upstream Adj Ramp Terain: Level Downstream Adj
Ramp
Mives WoOn FYes [On
FNo [ oOff M No [T Of
Lup = 675 ft - down = ft
) Ser= 550 mph Sgr= 45.0 mph -
Va= 213 veh/h Sketch ( show lanes, Ly, Ly, Vi, V) D veh/h
|Conversion to pc/h Under Base Conditions
(pc/h) (Vi e\r:/hr) PHF Terrain %Truck %Rv fuv fp Lv = VIPHF x f,,, x fp
Freeway 7535 0.95 Level 7 0 0.935 1.00 8487
Ramp 97 0.95 Level 12 0 0.893 1.00 114
UpStream 213 0.95 Level 4 0 0.962 1.00 233
DownStream
Merge Areas Diverge Areas
|Estimation of v, |[Estimation of v,
Vie= Ve (Pru) Viz = Ve + (Vg - Vp)Pgp
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
PFM = 0.204 using Equation (EXthIt 25-5) PFD = using Equation (EXthlt 25_12)
V,, = 1235 pc/h . V,,= pc/h
VorV, ., g';" pc/h (Equation 25-4 or 25- V,0rV_ g, pc/h (Equation 25-15 or 25-16)
I V, 0r V5, > 2,700 pch? [T Yes % No Is V3 0rV 55> 2700 pch? [ Yes [T No
15V, 0r V50> 15* V)2 @ Yes [T No 15 V30r Vo > 1.5 Vipl2 [T Yes 7 No
fif YesV,,, = 2427 pc/h (Equation 25-8) ffyesVig, = pc/h (Equation 25-18)
|Capac7ity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 25-14
Veo 6183 | Exhibit25-7 No  |Veo=Ve-Vg Exhibit 25-14
Vi Exhibit 25-3
|Flow Entering Merge Influence Area low Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vara 2541 |Exhibit257]  4600:Al No Vi, Exhibit 25-14 |
ILevel of Service Determination (if not F) [Level of Service Determination (if not F)
Dg = 5475 +0.00734 v  +0.0078 V,, - 0.00627 L, D = 4.252 + 0.0086 V,, - 0.009 L,
Dy, = 21.2 (pc/mifin) De=  (pc/mi/in)
LOS = C (Exhibit 25-4) LOS = (Exhibit 25-4)
Speed Determination Speed Determination
s= 0313 (Exibit 25-19) D= (Exhibit 25-19)
«=  50.9 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
0= 50.2 mph (Exhibit 25-19) S5= mph (Exhibit 25-19)
= 50.5 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
£ o Froo-Flo Spaed] FES = 75 mih 4 4 1"
E ol 1 o [ T Tt Application Input Qutput
¥ 6smih_| 7 IR ey - Operstional (LOS)  FFS, N, v, L0S, S, D
» 80 rmih P ,.ﬁﬁ é ! Design {N) FFS, LOS, v NS D
5 0 ssmih” / - 1750~ ;
3 N Design {v;) FFS, LOS,N %50
=0 é'f’ v; -5 =" = Planning (LOS) FFS, N, ARDT 105, 5, D
& w A ol - e o LT Planning ) FFS, LOS, AADT N.5D
2 v 4 N . Planning {¢,) FFS, LOS. N v.50
D 0 o "
= o 400 200 1200 1600 2000 2400
Flow Rate {perhiin)
General Information |Site Information
alyst AB Highway/Direction of Travel I-5NB
Agency or Company LSA From/To Dennison Off to Dennison On
Date Performed 11/25/2009 Jurisdiction
IAnalysis Time Period AM Analysis Year Existing
Project Description
¥ Oper.(LOS) I” Des.(N) I Planning Data
low Inputs
olume, V 7535 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 7
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
f, 1.00 Er 1.2
E; 20 Ty = VUI#PH{E; - 1) + Pr(Eg - 1)] 0.935
Speed Inputs [Calc Speed Adj and FFS
Lane Width 12.0 ft fw mi/h
Rt-Shoulder Lat. Clearance 6.0 ft § .
. LC mi/h
Interchange Density 0.50 I/mi .
fio mi/h
Number of Lanes, N 5 ¢ '
FFS (measured) 55.0 mi/h N mi/h
Base free-flow Speed, BFFS mi/h FFS 55.0 mi/h
ILOS and Performance Measures iDesign (N)
Operational (LOS) ges!g f Lzr:):S
esign
=(V or DDHV)/(PHF x N xf,, xf
vp = (Vor )( wv X)) 1697 pc/h/in .= (V or DDHV) / (PHF x N xfy x ) och
S 55.0 mi/h mith
D=v_ /S . i
o Z" o pefmiln o=y /s pc/miln
Required Number of Lanes, N
IGlossary Factor Location
N - ber of | S - Speed
’ :“m Ier °I anes 5 Dpee_ty E., - Exhibits23-8, 23-10 fuy - Exhibit 23-4
- Hourly volume - Densi . o
E.. - Exhibits 23-8, 23-10, 23-11 f, - Exhibit 23-
v, - Flow rate FFS - Free-flow speed 7 - Exhibits Lo = =Xk 1t 23-5
LpOS Level of service BFFS - Base free-flow speed fp - Page 23-12 fy - Exhibit 23-6
- Level of se -
o i P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 fp - Exhibit 23-7
DDHYV - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1
RAMPS AND RAMP JUNCTIONS WORKSHEET
IGeneral Information Site Information
Analyst AB Freeway/Dir of Travel I-5NB
Agency or Company LSA Junction Dennison Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
Project Description
nputs
Upstream Adj Ramp emain: Level Downstream Adj
Ramp
WYes Won M Yes [¥on
¥ No I~ off T No I~ Off
L, = ft Loown= 675 ft
S = 55.0 mph Sgg = 45.0 mph
Vo= vehh Sketoh ( show lanes, L, Lp,V V) Vo= 97 vehh
IConversion to pc/h Under Base Conditions
(pc/h) (Ve\r{/hr) PHF Terrain %Truck %Rv fuv fo Vv = VIPHF x f,,,, xf,
Freeway 7535 0.95 Level 7 0 0.935 1.00 8487
Ramp 213 0.95 Level 4 0 0.962 1.00 233
UpStream
DownStream 97 0.95 Level 12 0 0.893 1.00 114
Merge Areas Diverge Areas
|[Estimation of v, |[Estimation of v,
Vi2= Ve (Pey) Vi2=Vr+ (Ve - Vo)Pep
Leq = (Equation 25-2 or 25-3) L. = (Equation 25-8 or 25-9)
Peu = using Equation (Exhibit 25-5) Pep = 0.436 using Equation (Exhibit 25-12)
Vy, = pcih Vyp = 3092 pch
V,0r Vo a pc/h (Equation 25-4 or 25-5) V307 Vo 1849 pc/h (Equation 25-15 or 25-16)
IsVyorV, ., >2700 pch? [~ Yes = No Is V50rV, 5, > 2,700 pch? [ Yes [ No
IsVz0rV, ., >15*V,/2 [T Yes 7 No IsVy0rV, 2, >15*V,2 [T Yes ¥ No
ffyesV,,, = pc/h (Equation 25-8) JfYes,V,,, = pc/h (Equation 25-18)
[Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 6790 Exhibit 25-14] 9000 No
Veo Exhibit 25-7, Veo=Ve-Vg| 6557  |Exhibit2514] 9000 No
Ve 233 Exhibit 25-3 2100 No
{Flow Entering Merge Influence Area low Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Ve Exhibit 25-7| vy, 3002 Exhibit 25-14 | 4400:Al No
|ILevel of Service Determination (if not F) Level of Service Determination (if not F)
Dg =5.475 + 0.00734 v o + 0.0078 V,, - 0.00627 L, D, =4.252 +0.0086 V,, - 0.009 L,
Dy, = (pc/mifin) D.= 286 (pc/mifin)
L0S=  (Exhibit 25-4) LOS = D (Exhibit 25-4)
Speed Determination Speed Determination
s = (Exibit 25-19) D, = 0.319 (Exhibit 25-19)
o= mph (Exhibit 25-19) Sr= 50.9 mph (Exhibit 25-19)
e mph (Exhibit 25-19) 0" 57.0 mph (Exhibit 25-19)
= mph (Exhibit 25-14) = 54.0 mph (Exhibit 25-15)

Copyright © 2007 University of Florida, All Rights Reserved HCS+™ version 5.3 Generated: 12/15/2009 3:17 PM

file://C:\Documents and Settings\josephj\Local Settings\Temp\r2k104.tmp 12/15/2009



BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
z o Irroo.Fioi Sipted] FES = 75 rah - e 1"
€ o U oma D kD Application Input Quiput
¥ esmin | 7 g e e Operational (10S)  FFS, N, v, L0S, s, D
& 80vih_1 s Ao s A Design {N) FFS, LOS, v N.5D
5 0 S5mih” ’ - 1950~ 3
< S T 2\ Design v,) FFS, LOS, N %S0
= 5 e@,’ 7 5 1= = Planning (LOS) FFS, N, AADT 105, 5.0
& Y ezl L7 S~ N Planning {f) FFS, LOS, AADT N,5D
s I A o Planning {v,) FFS, LOS, v, S0
D P 1 w
= e 400 800 1200 1600 2000 2400
Flow Rate {pethiln)
General Information |Site Information
alyst AB Highway/Direction of Travel I-5 NB
IAgency or Company LSA From/To Downey On to Dennison Off
Date Performed 11/25/2009 Jurisdiction
IAnalysis Time Period AM Analysis Year Existing
Project Description
¥ Oper.(LOS) [ Des.(N) I Planning Data
low Inputs
olume, V 7748 veh/h Peak-Hour Factor, PHF 0.95
IAADT veh/day %Trucks and Buses, P 7
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
ICalculate Flow Adjustments
f, 1.00 Ex 1.2
E; 2.0 fiy = VI14P{EL - 1) + P(Eg - 1)] 0.935
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft f mih
Rt-Shoulder Lat. Clearance 6.0 ft .
flc mi/h
Interchange Density 0.50 1/mi .
fio mi/h
Number of Lanes, N 5
. fu mi/h
FFS (measured) 55.0 mi/h
ase free-flow Speed, BFFS mi/h FFS 55.0 mi/h
[LOS and Performance Measures [Design (N)
Design (N)
Operational (LOS) Desf f L'\(J)S
esign
=(Vor DDHV)/(PHF x N xf, xf 1
v, = (V or DDHV) / ( xfyy xf) 1745 pc/h/in v, = (V or DDHV) / (PHF x N x fy, x ) pch
S 55.0 mi/h mivh
LDO=SVp " 21'7 pe/mifin D = Yo /8 pc/mifin
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S -Speed
’ H“m Ier °I anes 5 Dp oy E, - Exhibits23-8, 23-10 f,y - Exhibit 23-4
- Hourly volume - Densi o o
E - Exhibits 23-8, 23-10, 23-11 fi~- -
v_ - Flow rate FFS - Free-flow speed 7~ =Xhibs 3 Lc Exr_“t.m 235
LE)S Level of service BFFS - Base free-flow speed fp - Page 23-12 fy - Exhibit 23-6
o . P LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5NB
Agency or Company LSA Junction Downey On
Date Performed 11/25/2009 Junsdiction
Analysis Time Period AM Analysis Year Existing
Project Description
Unputs
Upstream Adj Ramp Terrain: Level Downstream Adj
] W Ramp
I¥es On FYes [On
¥ No [ off IZ No 7 off
LuP = ft Ldown = ft
S = 55.0mph Spr= 45.0mph
Vo= veh/h Sketch ( show lanes, L, L, Vi, V) Vo = veh/h
Conversion to pc/h Under Base Conditions
(pch) (VeX,hr) PHF Terain %Truck %Rv fv f,  [V=VIPHF xf,, xf,
Freeway 7441 0.95 Level 7 0 0.935 1.00 8381
Ramp 307 0.95 Level 12 0 0.893 1.00 362
UpStream
DownStream
Merge Areas Diverge Areas
stimation of v, |[Estimation of v,
V,=V -
] 12= Vel ?FM ) Vp = Vg *+ (Vg - VR)Pep
e = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-)
PFM = 0.173 using Equation (Exhibit 25-5) PFD = using Equation (Exhibit 25-1 2)
Vs, = 1034 po/h _ vy, = pch
V,0rV, g g‘;79 pe/h (Equation 25-4 or 25- V,0r Vg, po/h (Equation 25-15 or 25-16)
1§ V3 0 V,p 54 > 2,700 pch? [ Yes ¥ No Is V3 0r Vo34 > 2,700 pch? [ Yes [ No
|SV30rvav34>1.5*V12/2 [V'Yes [—No ISV30rVav34>1.5 V12/2 I—Yes r-NO
ff YesV,,, = 2397 pc/h (Equation 25-8) [fYesVip, = pc/h (Equation 25-18)
[Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 25-14
Veo 6355 | Exhibit25-7 No Vo = Ve - Vg Exhibit 25-14
A Exhibit 25-3
low Entering Merge Influence Area low Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vara 2759 |Exnibit25-7]  4600:Al No Vi, Exhibit 25-14 |
|ILevel of Service Determination (if not F) |Level of Service Determination (if not F)
Dg = 5475 +0.00734 v o +0.0078 V., - 0.00627 L, Dg = 4.252 + 0.0086 V,, - 0.009 L,
Dy, = 24.2 (pc/mifin) De=  (pc/mifin)
LOS = C (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Determination Speed Determination
= 0.345 (Exibit 25-19) D= (Exhibit 25-19)
x=  50.5 mph (Exhibit 25-19) Sk=  mph (Exhibit 25-19)
= 50.3 mph (Exhibit 25-19) S mph (Exhibit 25-19)
= 50.4 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
.g g hm-FhﬁM FES =75 mih ’ 4 1
E T e [ T Application Input Quiput
B gsmilt |7 Y e = Operstional (LOS)  FFS, N, v, 1055, D
Y Gomin_ z P ——— N Design {N) FFS, LOS, v N.5.D
3 s5mih 4 P i i
? N o Design {v) FFS, LOS. N %S0
% Ay 1 Be £z e Planning {LOS) FFS, N, ARDT LO:
%’ Q&, 7 " 1= > anning » N, 5 S D
g f - - - Planhing () FFS, LOS, AADT N5 D
& 40 5 S e e Y o :
® & N s Planning (v FFS LOS, N v.5 0D
D T L .
= e 1400 200 1200 1600 2000 2400
Flow Rate {peth/in)
IGeneral Information |Site Information
[Analyst AB Highway/Direction of Travel I-5NB
IAgency or Company LSA From/To NB 710 On to Downey On
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
Project Description
¥ Oper.(LOS) I Des.(N) I~ Planning Data
low Inputs
'olume, V 7441 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 7
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
f, 1.00 Er 1.2
E; 20 Ty = VI14P1(Er - 1) + PR(Eg - )] 0.935
Speed Inputs [Calc Speed Adj and FFS
Lane Width 12.0 ft fw mith
Rt-Shoulder Lat. Clearance 6.0 ft f .
. Lc mi/h
Interchange Density 0.50 I/mi .
fio mi/h
Number of Lanes, N 5 ¢ )
FFS (measured) 55.0 mi/h N mi/h
Base free-flow Speed, BFFS mi/h FFS 55.0 mi/h
LOS and Performance Measures [Design (N)
Design (N)
Operational (LOS) Des! ) LOS
esign
=(Vor DDHV)/(PHF x Nx f, x f
v, = )/ (PHF xNxfy, xf) 1676 PN N = (V or DDHV) / (PHF x N x g, xT) pcth
55.0 mi/h S mih
D=v_ /S . i
Losvp ZO d pe/mifin o=y /s pc/mifin
Required Number of Lanes, N
Glossary Factor Location
N -N fl S - Speed
¢ H”mt:e' °I e 5 Dpee_ty Er - Exhibits23-8, 23-10 f, - Exhibit 23-4
- Hourly volume - Densi . .
E- - Exhibits 23-8, 23-10, 23-11 f -~ - Exh -
v_ - Flow rate FFS - Free-flow speed T ) Lc x' "fm —
LpOS Level of i BFFS - Base free-flow speed [ - Page 23-12 fy - Exhibit 23-6
- Level of service - W S
- ) P LOS, S, FFS, v, - Exhibits 23-2, 23-3 fp - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
g8 HErea.Foe Speed] FES = 75 milh ‘ 7 1
E [T min 2 T A 7 Application Input Qutput
g0 ssnih |7 T e NG Operational (LOS)  FFS, N, v 10S.S, D
< 5 B0 - _ [ Design {N) FFS, LOS, v, NS D
g Ssni RGN Design {v) FFS, LOS, N %S0
A Br c - n. -~ 3 ;
% 5 g 7 e - o Planning {LOS) FFS, N, ARDT 105, 5D
4 ' - = L - Planning () FFS, LOS, AADT N5 D
£ a0 S"‘"‘ /L“?‘V‘ £ N e '
o S\ . Planning (v,) FFS, LOS, N v.5 0
N 0 TGP L w
= e 440 200 1200 1600 2000 2400
Flow Rate {pethtn)
|General Information |Site Information
Analyst AB Highway/Direction of Travel I-5NB
IAgency or Company LSA From/To NB 710 Offto NB 710 On
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
Project Description
I Oper(LOS) 7 Des.(N) I Planning Data
low Inputs
olume, V 4713 veh/h Peak-Hour Factor, PHF 0.95
IAADT veh/day %Trucks and Buses, P; 8
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xK x D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
f, 1.00 Er 1.2
E; 2.0 fiv = VI+PHE - 1) + PR(Eg - 1)] 0.926
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fiw mith
Rt-Shoulder Lat. Clearance 6.0 ft f mifh
interchange Density 0.50 I/mi e .
fio mi/h
Number of Lanes, N 4 ; _
FFS (measured) 55.0 mi/h N mi/h
Base free-flow Speed, BFFS mi/h FFS 55.0 mith
LOS and Performance Measures [Design (N)
ign (N)
Operational (LOS) ges1 a LOS
esign
=(VorDDHV)/(PHF x Nxf . xf
v, = ( V) /(PHF x Nx fyy xf,) 1339 pc/h/in v, = (V or DDHV) / (PHF x N x fp, ) peh
S 55.0 mi/h P ]
D=v /S 24.3 c/mifin mi/h
LOS c P D=v,/8 pc/mifin
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S -Speed
ey - pee E - Exhibits23-8, 23-10 fuy - Exhibit 23-4
V' - Hourly volume D_-Density E, - Exhibits 23-8, 23-10, 23-11 f_ - Exhibit 23-5
v, - Flow rate FFS - Free-flow speed ' i S ' ' ch . —
. -rage 23- - Exhibit 23~
LOS - Level of service BFFS - Base free-flow speed p N
. ! . W sp LOS, S, FFS, v, - Exhibits 23-2, 23-3 f5 - Exhibit 23-7
DDHYV - Directional design hour volume p
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
g Ueros. o Speed| FFS = 75 miih ‘ 4 1
E T T i [ — T .~ Application Input Qutput
g_ % gsmih |~ i =1ij_" = ~] s Openational (LOS) FFS, N, v 10S, 5, D
< o Bomih_ - e I Design {N) FFS, LOS, v, N, 5D
3 ssmih 7 R T i
7 S 15 — e . Design (v FFS, LOS, N wS0
& o 93” y -5 2 =5 Planing LOS)  FFS, N, AADT 108, S, D
& g - - |~ lanning {tf) FFS, LOS, AADT NS D
€ 40 Sy et o Planwi
o S ;«5“ . e Planning FFS, LOS, N v.,S D
§ » s‘f_@fg\ £ T 5&.&“?'“ 9 &) L
= e 400 200 1200 2000 2400
Flow Rate {pethiln)
General Information |Site Information
Analyst AB Highway/Direction of Travel I-5NB
Agency or Company LSA From/To Telegraph Off to NB 710 Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
Project Description
M Oper.(LOS) [” Des.(N) I~ Planning Data
low Inputs
olume, V 6276 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 7
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xK x D veh/h Grade %  Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
f 1.00 Eg 1.2
E; 2.0 fry = VI+P(Er - 1) + Pp(Eg - )] 0.935
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mi/h
Rt-Shoulder Lat. Clearance 6.0 ft £ .
] ) Lc mi/h
Interchange Density 0.50 /mi ¢ mifh
Number of Lanes, N 5 f'D '
FFS (measured) 55.0 mih N mi/h
Base free-flow Speed, BFFS mish FFS 55.0 mifh
LOS and Performance Measures [Design (N)
Design (N)
[Operational (LOS) Des! f LOS
esign
v. = (Vor DDHV)/(PHF x N x f,, x f 1414
p=(Vor DDHV)/( w X o) pe/hVin v, = (V or DDHV) / (PHF x N x fyy, x ) pch
S 55.0 mi/h S mith
D=v /S 25.7 c/mill
- : pemiin — Ib=v /s pe/mifin
Required Number of Lanes, N
|Glossary |Factor Location
N -N fl S - Speed
y H”ml:e' °' — ) Dpee_ty E, - Exhibits23-8, 23-10 f,,y - Exhibit 23-4
- Hourly volume - Densi . .
E- - Exhibits 23-8, 23-10, 23-11 f,~ - Exh -
v - Flow rate FFS - Free-flow speed 7 =XhibEs Lc X_ 'l,m 235
L‘())S Level of service BFFS - Base free-flow speed fp e fy - Exhibit 23-6
- ve -
g | . P LOS, S, FFS, v, - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHV - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
JAnalyst AB Freeway/Dir of Travel I-5NB
Agency or Company LSA Junction Telegraph Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
IProject Description
nputs
Upstream Adj Ramp Terrain: Level Downstream Adj
Ramp
Wives Mon [MFYes [70On
MNo  [7oOff MNo [T off
LuP = ft Ldown - ft
Se= 55.0mph Ser= 45.0mph
V,=  vehh Sketch ( show lanes, L, L,V Vy) Vo= venh
|Conversion to pc/h Under Base Conditions
(pch) Vi e\r{lh 9 PHF Terrain %Truck %Rv fuv fp v = V/IPHF x f,, x fp
Freeway 6276 0.95 Level 7 0 0.935 1.00 7069
Ramp 131 0.95 Level 4 0 0.962 1.00 143
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, |Estimation of v,
Vig = Ve (Pey) Vi2= VR + (Ve - VR)Pep
Lcq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Py = using Equation (Exhibit 25-5) Pep = 0.436 using Equation (Exhibit 25-12)
V,, = pch Vip= 2547 pcth
V3 0r V0 pc/h (Equation 25-4 or 25-5) Va0r Vo 1554 pc/h (Equation 25-15 or 25-16)
Is V5 0r V50> 2,700 pch? [ Yes [T No Is Va0rV, ., > 2700 pch? [T Yes @ No
IsViorV, 2, >1.5" V.2 [T Yes [T No IsVy0rV,q,>1.5*V,2 [T Yes [ No
llf Yes,V,,, = pc/h (Equation 25-8) JfYesV,y, = pc/h (Equation 25-18)
[Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 5656 Exhibit 25-14] 9000 No
Veo Exhibit 25-7 Veo=Ve-Ve| 5513  |Exhibit25-14] 9000 No
Vi 143 Exhibit 25-3 2100 No
low Entering Merge Influence Area low Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vii2 Exhibit 25-7] Vi, 2547 Exhibit 25-14 | 4400:A No
Level of Service Determination (if not F) |Level of Service Determination (if not F)
Dg = 5.475 + 0.00734 v  + 0.0078 V,, - 0.00627 L, Dg = 4.252 + 0.0086 V,, - 0.009 L,
D = (pc/mifin) Dr= 246 (pc/mifin)
10S=  (Exhibit 25-4) LOS = C (Exhibit 25-4)
Speed Determination Speed Determination
= (Exibit 25-19) D, = 0.311 (Exhibit 25-19)
R mph (Exhibit 25-19) Sk= 51.0 mph (Exhibit 25-19)
= mph (Exhibit 25-19) S¢=  58.2mph (Exhibit 25-19)
= mph (Exhibit 25-14) S = 54.7 mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
g8 . 7 7 T
A s s pray Application Input Output
g n gsmih | 7 T R0 -~ . Operational (LOS) FFS, N, v 105.S D
< @ ggmr:]' / ” - ,jﬁﬁ mo%f Des!gn M) FFS, LOS, v N, 5D
g e T ey e N Design {y;) FFS, LOS, N %S0
% 5 eg}’l v - 1= = Planning (LOS) FFS, N, AADT 105, S, D
2w &Y oz ’ gL - .~ LT Planning {11 FFS, LOS, AADT N.5D
e S AT o Planning (v,) FFS. LOS, N S0
£ » e@_«?‘g\ Il 0% z
= o 400 200 1200 1600 2000 2400
Flow Rate {peth/n)
General Information |Site Information
Analyst AB Highway/Direction of Travel I-5 NB
IAgency or Company LSA From/To Lane Addition to Telegraph Off
Date Performed 11/25/2009 Jurisdiction
IAnalysis Time Period AM Analysis Year Existing
Project Description
¥ Oper.(LOS) I7 Des.(N) I~ Planning Data
low Inputs
olume, V 6407 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 7
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
|[Calculate Flow Adjustments
f, 1.00 Ex 1.2
E; 2.0 fay = VI+PH{Er - 1) + P(Eg - 1] 0.935
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fi mih
Rt-Shoulder Lat. Clearance 6.0 ft f .
. . Le mi/h
Interchange Density 0.50 I/mi .
fio mi/h
Number of Lanes, N 5 ; )
FFS (measured) 55.0 mi/h N mih
Base free-flow Speed, BFFS mi/h FFS 55.0 mith
|[LOS and Performance Measures [Design (N)
Operational (LOS ges!gn L:h(l)S
esign
=(Vor DDHV)/(PHF x N x f, x f
p= Y/ (PHEXNXfyy xTg) - 1443 pe/vin v, = (V or DDHV) / (PHF x N x fyy, X ;) pc/h
55.0 mi/h mith
D=v_ /S . i
oo 12)6 2 pofmiin o=y /s p/mifin
Required Number of Lanes, N
Glossary [Factor Location
N - Number of | S -Speed
’ H”m Ier °I anes 5 Dp ee'ty Er, - Exhibits23-8, 23-10 f, - Exhibit 23-4
- Hourly volume - Densi . .
E- - Exhibits 23-8, 23-10, 23-11 f, o - Exhibit 23-5
v - Flow rate FFS - Free-flow speed T =Xl Le X_ l_'
LE)S Level of service BFFS - Base free-flow speed fp - Page 23-12 fy - Exhibit 23-6
- i - e
o i P LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
z® Free.Flo Speed) EES =5 mih 4 1
£ T e [ T T Applicalion Input Qutput
E_ L _esmih |7 AT ey - Operational (LOS) FFS, N, v, L0S, S, D
d 0riih 1 P G Design (N} FFS. LOS, v N, S, D
3 ssmn' | < R W e Design {v;) FFS, LOS, N % 5.0
1 e ad - r r |y '
& W-———“’s’?é” Pe—p b PSS Plrming L0S)  FFS, N, ARDT 05,5, D
E p RY il et £ _L- Planning () FFS,LOS,AADT N, 5,D
s S AT P - Planning {v.) FFS, LOS, N v, 5.0
g » s?-:’ﬁ@ 5% 07 ge % v
= 400 200 1200 1600 2000 2400
Flow Rete {pethiin)
General Information |Site Information
Analyst AB Highway/Direction of Travel -5 NB
IAgency or Company LSA From/To Woods On to Lane Addition
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
Project Description
 Oper.(LOS) I Des.(N) I” Planning Data
|Flow Inputs
Volume, V 6407 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 7
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
f, 1.00 Eq 1.2
Eq 2.0 fly = VI4P(E; - 1) + P(Eg - 1)] 0.935
Speed Inputs |Calc Speed Adj and FFS
Lane Width 12.0 ft fw mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
LC mi/h
Interchange Density 0.50 I/mi £ h
Number of Lanes, N 4 f'D mf
FFS (measured) 55.0 mifh N mifh
Base free-flow Speed, BFFS mi/h FFS 55.0 mi/h
[LOS and Performance Measures [Design (N)
Design (N)
Operational (LOS) Desr . L':)S
esign
v_ = (Vor DDHV)/(PHF x N xf_, xf 1804 h/l
p= )¢ hv X fp) 180 PN Ly = (V or DDHV) / (PHF x Nxf, x1,) pch
S 55.0 mi/h S mifh
D=v_ /S 32.8 c/mill
e : peimin— Ip=v,/s p/miin
Required Number of Lanes, N
jGlossary JFactor Location
N - Number of lanes S - Speed
umoe . Er - Exhibits23-8, 23-10 f, - Exhibit 23-4
V' - Hourly volume L DR E. - Exhibits 23-8, 23-10, 23-11 f_ - Exhibit 23-5
v, - Flow rate FFS - Free-flow speed : i Eollall ¥ o ' ' ch sl I M (;
- Page 23- - Ex -
LOS - Level of service BFFS - Base free-flow speed P X . N ', 1'
. ] LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,o - Exhibit 23-7
DDHYV - Directional design hour volume P
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Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5NB
Agency or Company LSA Junction Woods On
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
Project Description
nputs
Upstream Adj Ramp Terrain: Level Downstream Adj
Ramp
WYes Mon MYes [T0n
FNo [ oOff MNo [TOff
L, = 605 ft L= Tt
S = 55.0mph Spr= 45.0 mph _
Vv, = 210 veh/h Sketch ( show lanes, Ly, L,Vi,V,) Vo = veh/h
|Conversion to pc/h Under Base Conditions
(pc/h) (Vi e\r{/h 9 PHF Terrain %Truck %Rv fuv fp v = VIPHF x f,,,, x fp
Freeway 6218 0.95 Level 7 0 0.935 1.00 7003
Ramp 189 0.95 Level 12 0 0.893 1.00 223
UpStream 210 0.95 Level 4 0 0.962 1.00 230
DownStream
Merge Areas Diverge Areas
[Estimation of v, |[Estimation of v,
Viz= Ve (Pru) Vi2 = Ve + (Ve - Ve)Pep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pey = 0.190 using Equation (Exhibit 25-5) Pep = using Equation (Exhibit 25-12)
V,, = 1330 pch . V., = pch
V, 0V, §§36 pc/h (Equation 25-4 or 25- V3 0 Ve pe/h (Equation 25-15 or 25-16)
15V, 0r V 5,54 > 2,700 pch? [@ Yes [T No I5 V3 0r Vagy > 2700 ph? I Yes [T No
IsV50rV, 5> 15*V,,2 [@ Yes 7 No IsVy0r Vs> 15 V2 [T Yes I No
If Yes V., = 2801 pc/h (Equation 25-8) If Yes,Vyp, = pc/h (Equation 25-18)
[Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 25-14
Veo 7226 | Exhibit 257 No  |Veo=Ve-Ve Exhibit 25-14
A Exhibit 25-3
low Entering Merge Influence Area low Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Ve 3024 [Exnivits-7]  4e00:Al No Vi, Exhibit 25-14 |
|Level of Service Determination (if not F) |Level of Service Determination (if not F)
Dy = 5475 +0.00734 v  +0.0078 V, - 0.00627 L, Dg =4.252 +0.0086 V,, - 0.009 L,
Dy = 27.3 (pc/mifin) De=  (pc/mifin)
LOS = C (Exhibit 25-4) LO0S= (Exhibit 25-4)
Speed Determination Speed Determination
s=  0.377 (Exibit 25-19) D= (Exhibit 25-19)
&= 50.1 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
= 49.2mph (Exhibit 25-19) Se=  mph (Exhibit 25-19)
= 49.6 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
g Upree.Flo Speed) FES =75 miih ’ 4 1"
E T i [ — -—Qjm-h 4 Application Input Qutput
" ssin |7 B AT e Operstional (LOS)  FFS, N, v, 10S,S, D
Y :gm:’ £ ~ = — :‘\ Design {N) FFS, LOS, v, N.3D
< e - = < Design {vy) FFS, LOS,N %S D
& o P15 Phoning (l0S)  FFS,NARDT  L0S.5,D
£ 4 '3._. WAl 7 = I ol Planning (M) FFS, LOS, AADT N,SD
e S AT e e Planning {v FFS, LOS, N v, S D
NP T 1 rf
= e 400 800 1200 1600 200 2400
Flow Rate {pethitn)
|General Information |Site Information
Analyst AB Highway/Direction of Travel 1-5 NB
IAgency or Company LSA From/To Woods Off to Woods On
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
Project Description
[Z Oper.(LOS) I Des.(N) I7 Planning Data
IFlow Inputs
Volume, V 6218 veh/h Peak-Hour Factor, PHF 0.95
IAADT veh/day %Trucks and Buses, P; 7
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
f, 1.00 Er 1.2
[ 20 fyy = VI1+PHEL - 1) + PR(ER - 1] 0.935
Speed Inputs [Calc Speed Adj and FFS
Lane Width 12.0 ft fiw mih
Rt-Shoulder Lat. Clearance 6.0 ft £ .
LC mi/h
Interchange Density 0.50 /mi £ mih
Number of Lanes, N 4 f'D '
FFS (measured) 55.0 mifh N mifh
Base free-flow Speed, BFFS mi/h FFS 55.0 mi/h
ILOS and Performance Measures
Operational (LOS)
v_=(Vor DDHV)/(PHF x N x f,, x f, 51
=(Vor )/ (PHF x N x fy, xf) 17 pc/h/in 2= (V or DDHV) / (PHF x N x fy, x1,) pc/h
S 55.0 mi/h .
D=v /S 31.8 o/mi/in mi/h
oS P N ) po/mi pc/mifln
Required Number of Lanes, N
Glossary Factor Location
N -N fl S - Speed
’ H“m';e' °I b ) Dp © Er - Exhibits23-8, 23-10 f, - Exhibit 23-4
- Y - Densi
Al Y E. - Exhibits 23-8, 23-10, 23-11 f, ¢ - Exhibit 23-5
v, - Flow rate FFS - Free-flow speed N
LOS - Level of service BFFS - Base free-flow speed f, - Page 23-12 L
- Level of serv - w
. i P LOS, S, FFS, v, - Exhibits 23-2, 23-3 f,o - Exhibit 23-7
DDHYV - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5 NB
Agency or Company LSA Junction Woods Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
Project Description
nputs
Upstream Adj Ramp erain: Level Downstream Adj
- m Ramp
Y
es On M Yes [ On
@No [T off FNo [T oOff
L, = ft Liown= 605 ft
See= 550 mph Sgr= 45.0mph
V.= vehh Sketoh ( show lanes, L, Ly Vg, V) Vo= 189 venh
|Conversion to pc/h Under Base Conditions
{pch) (Vexlhr) PHF Terrain %Truck %Rv fuv f5 Vv = VIPHF x f,,,, x
Freeway 6218 0.95 Level 7 0 0.935 1.00 7003
Ramp 210 0.95 Level 4 0 0.962 1.00 230
UpStream
DownStream 189 0.95 Level 12 0 0.893 1.00 223
Merge Areas Diverge Areas
|[Estimation of v, |Estimation of v,
Viz= Ve (Pew) Vi2 = Ve + (Ve - Vr)Pgp
Lo = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pey = using Equation (Exhibit 25-5) Pro = 0.436 using Equation (Exhibit 25-12)
Ny, = pc/h Vi, = 3183 pc/h
Va0rV, . pc/h (Equation 25-4 or 25-5) V,0rV, ., 1910 pc/h (Equation 25-15 or 25-16)
IsV,0rV,..,>2700 pch? 7 Yes [T No Is V5 0rV, 2, >2,700 pch? [T Yes ¥ No
15V 0r V0 > 15* V2 [T Yes 7 No I5V30r Vg > 15* V.2 7 Yes @ No
|If Yes,V,,, = pc/h (Equation 25-8) [FYesV,,, = pc/h (Equation 25-18)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 7003 Exhibit 26-14] 9000 No
Vo Exhibit 25-7 Veo = VE- Vg 6773 Exhibit 25-14] 9000 No
Vg 230 Exhibit 25-3 2100 No
|Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vaso Exhibit 25-7] Vv, 3183 Exhibit 25-14 | 4400:A1 No
|Level of Service Determination (if not F) |Level of Service Determination (if not F)
Dg = 5.475 + 0.00734 v , + 0.0078 V,, - 0.00627 L, Dg = 4.252 + 0.0086 V,, - 0.009 L,
Dp = (pc/mi/in) D= 30.6 (pc/mifin)
10S = (Exhibit 25-4) LOS = D (Exhibit 25-4)
Speed Determination Speed Determination
5= (Exibit 25-19) D.=  0.319 (Exhibit 25-19)
& mph (Exhibit 25-19) Sr= 50.9 mph (Exhibit 25-19)
.= mph (Exhibit 25-19) 5p= 56.8 mph (Exhibit 25-19)
= mph (Exhibit 25-14) S = 53.9 mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET
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BASIC FREEWAY SEGMENTS WORKSHEET
g Eroe.Fisir Spacd) FFS = 75 ruith ‘ 7 1 ,
E 41 Jonin_ —~ — "_’;/@ﬂ"‘ 4 7 Application Input Quiput
'g esmin_| 7 I I ~ - Operational (LOS) FFS, N, v L0S, 5, D
v Gomih 1 - 4@5 2% Design (N) FFS, LOS, v NS D
g snin’ ] .7 MR T e Design &,) FFS, LOS, N S 0
g w R L e A Ea e N Plnning (LOS)  FFS, N, AADT 05,5, D
2 f 'l - | -~ Planning {10 FFS, LOS, AADT N.5.D
< 20 3 L L e :
© e A o Planning {v,) FFS, LOS, N v.S5 0
= e 400 200 1200 1600 2000 2400
Flow Rate {peih/in)
General Information |Site Information
alyst AB Highway/Direction of Travel I-5 NB
IAgency or Company LSA From/To Camfield On to Woods Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year EXxisting
Project Description
¥ Oper(LOS) I Des.(N) I Planning Data
low Inputs
olume, V 6428 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P, 7
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
f 1.00 Ex 1.2
E¢ 2.0 v = V4P LE - 1) + PR(Er - 1] 0.935
Speed Inputs [Calc Speed Adj and FFS
L ane Width 12.0 ft fw mi/h
Rt-Shoulder Lat. Clearance 6.0 ft £ .
. LC mi/h
Interchange Density 0.50 I/mi § mi/h
Number of Lanes, N 4 f'D _
FFS (measured) 55.0 mifh N mi/h
Base free-flow Speed, BFFS mi/h FFS 55.0 mi/h
ILOS and Performance Measures [Design (N)
ign (N)
Operational (LOS) gesf n LOS
esign
v, = (Vor DDHV)/(PHF xNxf,, xf) 1
o= (V or DDHV)/ (PHF x N x fyy, x f,) 1810 pc/h/in v, = (V or DDHV) / (PHF x N.x fp, xf,) pch
S 55.0 mi/h mith
LD0=Svp /S ;2.9 pc/mi/in D= v, /s pc/mifin
Required Number of Lanes, N
Glossary [Factor Location
N -N f i S - Speed
¢ H”mt:e' °I - 5 Dpee_ty Ex, - Exhibits23-8, 23-10 f, - Exhibit 23-4
- Hourly volume - Densi . -
E- - Exhibits 23-8, 23-10, 23-11 f, » - Exhibit 23-5
v_ - Flow rate FFS - Free-flow speed T 'y Lc X. I_I
L‘())S Level of service BFFS - Base free-flow speed f" - Page 2312 fy - Exhibit 23-6
-Lev ervi -
N ) P LOS, S, FFS, v,_ - Exhibits 23-2, 23-3 fip - Exhibit 23-7
IDDHYV - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1
RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel [-5NB
Agency or Company LSA Junction Camfield On
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
Project Description
nputs
pstream Adj Ramp Temain: Level Downstream Adj
- = Ramp
v Y (0]
es " FYes [TOn
FNo [ off MNo [T off
L = 810 ft Loon = ft
S = 550 mph Sep= 45.0mph
Vo= 521 veh/h Sketch ( show lanes, L, L,Vi,V,) Vo = veh/h
Conversion to pc/h Under Base Conditions
Y . .

(pch) (Veh/hr) PHF Terrain %Truck %Rv fuv fp Vv = VIPHF x f,;,, x fp
Freeway 6143 0.95 Level 7 0 0.935 1.00 6919
Ramp 285 0.95 Level 12 0 0.893 1.00 336
UpStream 521 0.95 Level 4 0 0.962 1.00 570
DownStream

Merge Areas Diverge Areas
Estimation of v, |[Estimation of v,
} Viz= Ve '.DFM ) Viz = Ve + (Ve - Vo)Prp
LEQ - (Equatlon 25'2 or 25'3) LEQ = (Equation 25'8 or 25_9)
PFM = 0.176 using Equation (EXthIt 25-5) PFD = using Equation (EXthIt 25_12)
V,, = 1216 pc/h . V,, = pc/h
Va 0r V.00 ?;51 pc/h (Equation 25-4 or 25- V,0r Va0 pe/h (Equation 25-15 or 25-16)
1§ V, 0r V5, > 2,700 peh? [ Yes I No I$ V3 0r Vo34 > 2,700 p? [ Yes 7 No
Isvaorvav34>1_5tv12l2 r;'Yes r-'No |SV30rVav34>1.5'V12/2 r-YeS I_NO
fYes.V,y, = 2767 po/h (Equation 25-8) [fyes\Viz, = poh (Equation 25-18)
[Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 25-14
Veo 7255 | Exhibit 25-7 No Veo = Ve - Vg Exhibit 25-14
Vi Exhibit 25-3
[Flow Entering Merge Influence Area low Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Ve 3103 |Exhibit25-7]  4600:Al No Vi, Exhibit 25-14 |
ILevel of Service Determination (if not F) ILevel of Service Determination (if not F)
Dg =5.475+0.00734 v +0.0078 V,, - 0.00627 L, D = 4.252 +0.0086 V,, - 0.009 L,
Dy = 28.6 (pc/mifin) D= (pc/mi/in)
LOS = D (Exhibit 25-4) LOS = (Exhibit 25-4)
Speed Determination Speed Determination
s=  0.394 (Exibit 25-19) D;= (Exhibit 25-19)
o= 49.9 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
= 49.3 mph (Exhibit 25-19) S0 mph (Exhibit 25-19)
= 49.6 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
=gl e e Speed] FRS = 75 i ‘ H 1"
'§ 1 ?;""TE i :@/-m;:::q’; g ”c?ﬁo: (L0s) l‘nrsu tm (L)cl)j:s lg, D
il '/ :”ﬂ’— P gt - peralion s N, ¥y N
A Gonih 4 - T B g Design (N) FFS, LOS, v, N.5D
3 S5 4 e Jl750 7] ;
/ s 1B = o < Design {vp) FFS, LOS, N %S0
2o S = Plrming (10S)  FFS, N, ARDT 105, 5. D
& w R oLl P o N e Planning () FFS, LOS, AADT N,S8D
< y T AT e P Planning {,) FFS, LOS, N S50
N 0T ot w
= e 400 200 1200 1600 2000 2400
Flow Rate {pefhfln)
|General Information |Site Information
Analyst AB Highway/Direction of Travel I-5NB
Agency or Company LSA From/To Camfield Off to Camfield On
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
Project Description
[ Oper(LOS) I Des.(N) [~ Planning Data
low Inputs
olume, V 6143 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 7
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
f, 1.00 Er 1.2
E; 2.0 fiy = VI14P1(Ey - 1) + Pr(Eg - 1] 0.935
Speed Inputs |ICalc Speed Adj and FFS
Lane Width 12.0 ft fw mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
LC mi/h
Interchange Density 0.50 I/mi .
fio mi/h
Number of Lanes, N 4 ; '
FFS (measured) 55.0 mi/h N mi/h
Base free-flow Speed, BFFS mi/h FFS 55.0 mi/h
ILOS and Performance Measures [Design (N)
Design (N
Operational (LOS) Des! n LOS
esign
= (V or DDHV)/(PHF x N x f,,, x f
v, = (Vor )/ (PHF x Nxfy, xf,) 1730 pehin »= (V or DDHV) / (PHF x N x fyy, X .) pc/h
55.0 mi/h .
D=v /S 315 o/mil mi/h
- p b ’ pc/muin = vp/S pc/mifin
Required Number of Lanes, N
|Glossary |[Factor Location
N - ber of | S - Speed
e e . ., - Exhibits23-8, 23-10 f, - Exhibit 23-4
V - Hourly volume D - Density

Vo - Flow rate
LOS - Level of service
DDHYV - Directional design hour volume

FFS - Free-flow speed
BFFS - Base free-flow speed

E - Exhibits 23-8, 23-10, 23-11
fp - Page 23-12
LOS, S, FFS, Vp- Exhibits 23-2, 23-3

f,c - Exhibit 23-5
fy - Exhibit 23-6
fp - Exhibit 23-7
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1
RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5 NB
Agency or Company LSA Junction Camfield Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
IProject Description
nputs
Upstream Adj Ramp emain: Level Downstream Adj
Ramp
Wyes Mon MYes [MOn
¥ No = off ™ No I~ of
L= ft L oun= 810 ft
S = 550 mph Sgr= 450 mph _
Vo= vehh Sketch  show lanes, L, Ly, Ve, V) Vo= 25 vehh
|Conversion to pc/h Under Base Conditions
{pc/h) (Vi e\rflhr) PHF Terrain %Truck %Rv fuv fp v = VIPHF x f,,, x fp
Freeway 6143 0.95 Level 7 0 0.935 1.00 6919
Ramp 521 0.95 Level 4 0 0.962 1.00 570
UpStream
DownStream 285 0.95 Level 12 0 0.893 1.00 336
Merge Areas Diverge Areas
|[Estimation of v, stimation of v,
Vi2= Ve (Pey) Vi2= Ve *+ (Vg - Vr)Pep
Leq = (Equation 25-2 or 25-3) o= (Equation 25-8 or 25-9)
Pey = using Equation (Exhibit 25-5) Pen = 0.436 using Equation (Exhibit 25-12)
V,, = pc/h Vyp = 3338 pch
VaorV ., pc/h (Equation 25-4 or 25-5) Va0rV, 1790 pc/h (Equation 25-15 or 25-16)
IsVyorV, ., >2700 pch? [T Yes = No IsV;0rV, 4, >2,700 pch? [T Yes I No
IsVaorV,q,>15*V,,2 7 Yes [T No IsVy0r Vo2, >1.5"V,,/2 7 Yes @ No
fYes,V,,, = pc/h (Equation 25-8) JfYes,v,y, = pc/h (Equation 25-18)
Capacity Checks Capa&ty Checks
Actual Capacity LOS F? Actual Capacity LOSF?
Ve 6919 Exhibit 25-14] 9000 No
Veo Exhibit 25-7, Veo=Ve-Ve| 6349  |Exhibit25-14] 9000 No
Vr 570 Exhibit 25-3 2100 No
low Entering Merge Influence Area low Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vara Exhibit 25-7] Vi, 3338 | Exhibit25-14 | a400:A0 | o
evel of Service Determination (if not F) evel of Service Determination (if not F)
Dg =5.475 +0.00734 v  + 0.0078 V,, - 0.00627 L, Dg = 4.252 +0.0086 V,, - 0.009 L,
Dy, = (pc/mi/in) D= 31.4 (pc/mifin)
L0S=  (Exhibit 25-4) LOS= D (Exhibit 25-4)
Speed Determination Speed Determination
s = (Exibit 25-19) D, = 0.349 (Exhibit 25-19)
o mph (Exhibit 25-19) Sk= 50.5 mph (Exhibit 25-19)
= mph (Exhibit 25-19) So= 57.3 mph (Exhibit 25-19)
= mph (Exhibit 25-14) S = 53.8 mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
g% frm.m;s@ FES = 75 miih ‘ N 1"
E | domin Dl Application Input Quiput
¥ gsnih | 7 AR ey - Operational (LOS)  FFS, N, v, L0S. S, D
Y gomih_1 P A0 M Design (N) FFS, LOS, v N.3D
5 S5mih” 4 - 1750~ ;
3 A B M Y I i S Design {vy) FFS, LOS, N %S5 D
2 % ‘23,’ Vs s ’ E e Planning {LOS) FFS, N, AADT 08,5, D
2 . 37 s i - = L - Planning () FFS, LOS, ARDT N, 5D
s Yo T e P Planning (4,) FFS. LOS, N 5.0
g 0 9§> '\ﬁf 'ﬁ?:"}’ gﬁé‘?\ 53@'“%“ % r
= e 100 200 1200 1600 2000 2400
Flow Rate {peth/in)
General Information |Site Information
Analyst AB Highway/Direction of Travel -5 NB
IAgency or Company LSA From/To South of Camfield Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
Project Description
¥ Oper.(LOS) I~ Des.(N) I Planning Data
low Inputs
'olume, V 6664 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 7
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
|Calculate Flow Adjustments
f, 1.00 Eg 1.2
E; 20 fiy = VI+PL(Er - 1) + Pr(Eg - 1] 0.935
Speed Inputs [Calc Speed Adj and FFS
Lane Width 12.0 ft f mi/h
Rt-Shoulder Lat. Clearance 6.0 ft £ mi/h
Interchange Density 0.50 I/mi e )
fio mi/h
Number of Lanes, N 4 ¢ _
FFS (measured) 55.0 mih N mi/h
Base free-flow Speed, BFFS mi/h FFS 95.0 mi/h
ILOS and Performance Measures [Design (N)
ign (N)
Operational (LOS) ges! . -
esign
v_=(Vor DDHV) / (PHF x N x f f
p -V or DDHV) /{ w xf) 1876 pe/hvin v, = (V or DDHV) / (PHF x N x fy, X ) pch
S 54.9 mi/h .
D=v /S 34.2 c/mifln e
LoS . P D=v,/8§ pc/mifin
Required Number of Lanes, N
IGlossary Factor Location
N - Number of | S - Speed
¥ H”m Ie' °I a":S 5 D: e,ty E., - Exhibits23-8, 23-10 f, - Exhibit 23-4
- Hourly volum - Densi . -
E- - Exhibits 23-8, 23-10, 23-11 fio- -
v_ - Flow rate FFS - Free-flow speed To SSH00S > Exr.nt.nt o
L’E)S Level of service BFFS - Base free-flow speed f” - Page 23-12 fy - Exnibit 23-6
I i P LOS, S, FFS, v, - Exhibits 23-2, 23-3 f,o - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
E & Freeoflow Spred] [ FS = 35 i i d 1’
<. e e i [ — T P P Applieation frput Output
' G5uib | 7 T ] e s Operationsd (LOS) FFS, 1, 108, 5D
2 GO, ~ P — MM Design (N} FF3, 105, v, N5 D
3 I A TN Design () £, 105, 45D
=% @g' y * = = Planning [L0S) FFS, N, AADT 03,8 D
2 5 X7 - - - L7 Planning (F) FFS, LOS, AKDT M, 5D
s, S T T s Plarning FFS. LOS, M w5 D
5w cﬂi&“ P Y ol 3 1) -
= 440 20D 120 1600 2000 2400
Feow: Ret2 {(pefhéin)
General Information |Site information
Analyst AB Highway/Direclion of Travel -5 NB
lAgenicy or Company LSA From{To North of Dennison St
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period PM Analysis Year Existing
Project Description
¥ Cper {LOS) [ Des.(N) I Planning Data
Flow Inputs
[Volume, V 4994 veh/n Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P; 7
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direclion Prop, D General Terrain: Levef
DDHV = AADT x K x O veh/h Grade % Length mi
Driver type adjusiment 1.00 Up/Down %
Calculate Flow Adjustments
f, 1.00 Egr 1.2
E; 2.0 fy = M+PHEL - 1)+ Po(Eg - 1)) 0.935
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft L mifh
Rt-Shoulder Lat. Clearance 6.0 ft .
fLe mifh
interchange Density .50 Hmi .
fi mi/h
Number of Lanes, N 5
_ fy mi/h
FFS (measured) 55.0 mi‘h
Base free-low Speed, BFFS mi‘h FFS 55.0 mi/h
LLOS and Performance Measures Design (N)
Design {N
Operational (LOS) ' .g )
v = {V or DDHV) /{PHF x N x f, f)y 1125 c/hil Design LOS
= 0 X X X
J v X pehvin v, = (V or DDHV) / (PHF x N x fy, x ) pcth
S 55.0 mifn )
D=v /S 205 o/mifi S mifh
= . mifn
p P D=v,/S pe/mifin
LOS c ,
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed
P . Er, - Exhibits23-8, 23-10 fLw - Exhibit 23-4
[ - Hourly volume D -Denstty E. - Exhibits 23-8, 23-10, 23-11 f Exhibit 23-5
- -8, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Lc
P . f - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed 3 o N
o . LOS, §, FFS, v, - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DMV - Direclional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5 NB
IAgency or Company LSA Junction Dennison On
Date Performed 11/25/2009 Jurisdiction
[Analysis Time Period PM Analysis Year Existing
Project Description
Inputs
Upstream Adj Ramp Terain: Level Downstream Adj
> = Ramp
7Y = On
es FFYes [ 0On
FNo [ off MNo I Off
L= 675 ft Fdoun = ft
See= 550 mph Spr= 450 mph
Vo= 141 veh/h Sketch ( show lanes, L, Ly, Vg, V) Vo = ven/h
Conversion to pc/h Under Base Conditions
(pc/h) (Vi eX/hr) PHF Terrain %Truck %Ry fuv fp v = VIPHF x f,, x fp
Freeway 4823 0.95 Level 7 0 0.935 1.00 5432
Ramp 171 0.95 Level 2 0 0.980 1.00 184
UpStream 141 0.95 Level 3 0 0.971 1.00 153
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
V., =V (P =
) 12= Ve ( i ) Vo= Ve + (Ve - V)Pep
LEQ = (Equahon 25-2 or 25"3) LEQ - (Equation 25-8 or 25_9)
PFM = 0.195 using Equatnon (EXthIt 25-5) PFD = using Equation (EXhibit 25-1 2)
Vi, = 825 pc/h . V., = pcih
V,orV, ;;06 pefh (Equation 25-4 or 25- V, 01V, 00 po/h (Equation 25-15 or 25-16)
Is V3 or Vav34 > 2700 pC/h'? ™~ Yes = No Is V3 or Vav34 >2,700 pC/h7 = Yes r‘ No
5V, 0rV, 0, > 15* V.2 7 Yes I No IsVyorVyg, > 15" V2 7 Yes I No
If Yes,V,,, = 1694 pc/h (Equation 25-8) IFYes,Vyg, = pcrh (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 25-14
Veo 4421 |Exhibit 257 No  |Veo=Ve-Vg Exhibit 25-14
Vg Exhibit 25-3
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Ve 1878 |Exnibit25-7]  4600:A1 No Vi, Exhibit 25-14 |
Level of Service Determination (if not F) |Level of Service Determination (if not F)
Dg = 5.475 +0.00734 v  +0.0078 V,, - 0.00627 L, Dg = 4.252 +0.0086 V,, - 0.009 L,
Dg = 16.0 (pc/mifin) D= (pc/milin)
LOS = B (Exhibit 25-4) LOS = (Exhibit 25-4)
Speed Determination Speed Determination
M= 0.289 (Exibit 25-19) D= (Exhibit25-19)
Se=  51.2 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
S,=  52.2 mph (Exhibit 25-19) S;=  mph (Exhibit 25-19)
S = 51.8 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
ESSA A T P ’ 4 17
& % e e i [ — T e Application Irput Jutput
£’ GEuih_| 7 RN Rt e Operationa (LOS) FFS, B, w, 105, 5. D
“ 60l - B e s 2 Design (N} FFS, LOS, v, N,5,D
2 SSnih Rt o Desigh iy} FFS LOS, N %.5, D
s r 7 . - it Wp LV P
= A As 5 D B oS Planning (LOS) FFS, N, AADT L0S. 8. D
P N - - 7 L - Flanhitig () FFS, LOS, AADT M, 5D
£ 40 ;}_®e/ oo - i i L S,
o ST [ Planning fe.} FFS, LOS, M € 5D
E e € T ey 9t/ b
= o 400 200 1200 1600 200 2100
Fhove Rete: {pesiln)
General information iSite Information
lAnalyst AB Highway/Direction of Travel -5 NB
IAgency or Company LSA From/To Dennison Off fo Dennison On
Cate Performed 11/25/2009 Jurisdiction
Analysis Time Period Pt Analysis Year Existing
Project Description
¥ Oper.{LOS) [ Des{N) I Planning Data
Flow Inputs
[Volume, V 4823 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 7
Feak-Hr Prop. of AADT, K %RVs, P 0
FPezak-Hr Direction Prop, D General Terrain: {eve!
DDHY = AADT xKx D veh/h Grade % Length mi
Driver tynpe adjustment 1.00 Up/Down %
Calculate Flow Adjustments
£ 1.00 Eg 1.2
E; 2.0 Ty = VI1#P{Ey - 1)+ PR(Eg - 1)] 0.935
Speed Inputs (Calc Speed Adj and FFS
Lane Width 12.0 ft fL mifh
Ri-Shouider Lat. Clearance 5.0 ft { .
i . LC mi/h
interchange Density 0.50 mj ; h
mi
Number of Lanes, N 5 le ‘
FFS {measured) 55.0 mi/h kN mifh
Base free-flow Speed, BFFS mith FFS 55.0 mifh
ILOS and Performance Measures Design {N)
Design (N
Operational {L.OS) D’ ""jg"' E_O) s
2sign
v. = {Vor DDHV)Y/ {PHF x N xf,, xf 1086 c/hiln
p= ) v X fg) P v, = (V o DDHV) / (PHF x N x fy, X f,) pa/h
S 55.0 mifh .
D=v /S 18.7 c/mif) s i
= . mifin
p P D=v,/$ pcimifin
LOS C .
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed
pee Er, - Exhibits23-8, 23-10 fLw - Exhibit 23-4
[V - Hourly volume D - Density " s
E; - Exhibits 23-8, 23-10, 23-11 f_c - Exhibit 23-5
v - Flow rate FFS - Free-flow speed o
e ] i - Page 23-12 f - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P o o
o . LOS, §, FFS, v_ - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHV - Directional design hour volume P

Copyright © 2007 University of Florida, All Rights Reserved

HCS+™ version 5.3

file://C:\Documents and Settings\josephj\Local Settings\Temp\f2k236.tmp

Generated: 12152009 525 PM

12/15/2009




RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5 NB
Agency or Company LSA Junction Dennison Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period PM Analysis Year Existing
Project Description
Inputs
Upstream Adj Ramp Terain: Level Downstream Adj
Ramp
FYes [FOn
-~ Off
Lo = ft L jown 675 ft
S = 55.0 mph Seg = 45.0mph
Vi = veh/h Sketch ( show lanes, Ly, Ly, Vg,V Vo= 171 vehh
Conversion to pc/h Under Base Conditions
(peth) (VeX/hr) PHF Terrain %Truck %Rv fuv fp v = V/PHF x f,, x fp
Freeway 4823 0.95 Level 7 0 0.935 1.00 5432
Ramp 141 0.95 Level 3 0 0.971 1.00 153
UpStream
DownStream 171 0.95 Level 2 0 0.980 1.00 184
Merge Areas Diverge Areas
|Estimation of v, |Estimation of v,
Vi = Ve (Pey) Vi2 =V + (Ve - Ve)Pep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pey = using Equation (Exhibit 25-5) Pep = 0.436 using Equation (Exhibit 25-12)
Vi, = pc/h V)= 2218 pc/h
Va0rV, a pc/h (Equation 25-4 or 25-5) Vy0rV, o 1335 pc/h (Equation 25-15 or 25-16)
IsVy0rV, 4, >2700 pelh? 2 Yes & No Is Vg orV, 4, >2,700 pe/h? 7 Yes & No
IsVyorV, ., >15*V,,12 [ Yes FE No IsVy0rV,q,>15*V,2 7 Yes & No
If Yes,V,,, = pc/h (Equation 25-8) If Yes,V,,, = pc/h (Equation 25-18)
ICapacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 4889 Exhibit 25-14 8000 No
Veo Exhibit 25-7 Veo=Ve-Vo| 4736 |Exhibit25-14| 9000 No
Vi 153 Exhibit 25-3 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vet Exhibit 25-7| Vi, 2218 Exhibit25-14 | 4400A1 | o
Level of Service Determination (if not F) |Level of Service Determination (if not F)
Dg =5.475+0.00734 v , +0.0078 V,, - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = (pc/mifin) Dr= 211 (pc/milin)
LOS = (Exhibit 25-4) LOS = C (Exhibit 25-4)
Speed Determination Speed Determination
Ms=  (Exibit 25-19) D, = 0.312 (Exhibit 25-19)
&= mph(Exhibit 25-19) Sk= 509 mph (Exhibit 25-19)
.~  mph(Exhibit 25-19) S¢=  59.0 mph (Exhibit 25-19)
= mph (Exhibit 25-14) S = 55.1 mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
= ® Flow Spaed] IS = 35 niih 4 < 47
£ % e e i [~ — F e NP Application Input Qutput
g’ 5rih | 7 S e ] o - Operational (L0S) EFS, N, v, LOS, S, D
v 60nih s e Design (M FFS, LOS, v, M 5D
= B T ——] g i FRr
35 Shuih 7 - N5 \ Desi
et = - _ an fvpd FFS. LOS N % 5D
> SR Be e S PSS Planning (L0S) FFS, N, AADT 108, S, D
2 0 S - N Planning {10} FFS. LOS, AADT N.S.D
o AN AT o~ Planning (v FFS.LOS, N ¥, 5 0
¥ £ g8 T e 3 ) :
= 100 200 1200 1600 208 2400
Flow Raia (peihfin)
General Information |Site Information
Analyst AB Highway/Direcifon of Travel -5 NB
lAgency or Company LSA From/To Downey On to Dennison Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period PM Analysis Year Existing
Project Description
i Oper.(LOS) ™ Des.{N) [ Planning Data
Fiow Inputs
Volume, V 4964 vehth Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 7
Peak-Hr Prop. of AADT, K %RVs, Pp 0
Peak-Hr Direction Prop, D General Terrain: Levef
DDHV = AADT x K x D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
i, 1.00 Ex 1.2
E; 2.0 Ty = VIN+PR{Ey - 1) + Pr(Eg - )] 0.935
Speed Inputs Calc Speed Adj and FF$
Lane Width 12.0 ft T mi‘h
Ri-Shoulder Lat. Clearance 6.0 ft ¢ .
, : LC mifh
interchange Density 0.50 {/mi .
fio mifh
Number of Lanes, N 5 ; )
FFS {measured) 55.0 mifh N mifh
Base free-flow Speed, BFFS mivh FFS 55.0 mifh
|LOS and Performance Measures Design {N)
Design (N
Operational (LOS) 2 ")
v = (Vor DDHWY/{PHF x Nxf, xf) 17718 c/hil Design LOS
o Hv *lp petvn V, = (V or DDHV) / (PHF x N x fy, x1.) pc/h
S 55.0 mih ,
D=v /S 20.3 o/mifl ° mi/h
= , mifln
; P D=v,/S po/mifin
LOS c ;
Required Number of Lanes, N
Glossary |[Factor Location
N - Number of lanes S - Speed
P . Eg, - Exhibits23-8, 23-10 fL e - Exhibit 23-4
V. - Hourly volume D -Density E. - Exhibits 23-8, 23-10, 23-11 i, - Exhibit 23-5
- -G, - . - - (18]} -
v, - Flow rate FFS - Free-flow speed T Lc x. )
P ) f - Page 23-12 fy - Exhibit 23-8
LOS - Level of service BFFS - Base free-flow speed P n o
o . LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DPHV - Directional design hour voiume
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5 NB
iAgency or Company LSA Junction Downey On
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period PM Analysis Year Existing
Project Description
Inputs
Upstream Adj Ramp errain: Level Downstream Adj
Ramp
FYes [oOn fFYes [Eon
MNo  [7Off FNo [T oOff
Lup = ft Ldown = ft
S = 55.0mph Sgr = 45.0 mph

vV, = veh/h Sketch ( show lanes, L, Ly,Vq,Vy) Vo = veh/h
Conversion to pc/h Under Base Conditions

(pcth) (VeX/hr) PHF Terrain Y%Truck %Rv fuv fp v = VIPHF x f,,, x fp
Freeway 4758 0.95 Level 8 0 0.926 1.00 5409
Ramp 206 0.95 Level 4 0 0.962 1.00 226
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of 127, Estimation of 127!
Vi = Ve (Peuy) Vi2 = Ve * (Ve - Ve)Prp
leq = (Equation 25-2 or 25-3) Lo = (Equation 25-8 or 25-9)
Pey = 0.190 using Equation (Exhibit 25-5) Pey = using Equation (Exhibit 25-12)
Vig = 800 pc/h _ V., = pc/h
V, 01V, ;;10 pc/h (Equation 25-4 or 25- V, 0V, g, pelh (Equation 25-15 or 25-16)
Is V, 0r V, 5, > 2700 peh? [~ Yes % No IsVyorV, ., >2700 pch? 7 Yes 7 No
IS V40rV, 5 > 15*V,.2 7 Yes I No Is V30rVage > 15" Vy/2 T Yes 7 No
If Yes,V,,, = 1688 pc/h (Equation 25-8) IfYes,V,,, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 25-14
Vo 4446 | Exhibit 25-7 No Vg = Ve - Vg Exhibit 25-14
Vg Exhibit 25-3
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

Vs 1914 Exhibit25-7|  4600:All No Vi, Exhibit 25-14 |
Level of Service Determination (if not F) Level of Service Determination (if not F)

Dy =5.475 +0.00734 v  +0.0078 V,, - 0.00627 L, Dg =4.252 +0.0086 V,, - 0.009 L,
Dy = 17.7 (pc/mifin) D= (pc/mifin)
LOS = B (Exhibit 25-4) LOS = (Exhibit 25-4)
Speed Determination Speed Determination
M= 0.310 (Exibit 25-19) D= (Exhibit 25-19)
Se=  51.0 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
So= 52.2 mph (Exhibit 25-19) S0 mph (Exhibit 25-19)
S = 51.7 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
=¥ Flons $pp2ed] FES = 75 sk ! o 47
£ % GFE e e - — P WP Application (nput Gutput
g Gorih_| 7 ] e ] - Operiions) (LGS) FFS, 1), v, 10S, 5 D
W GO0y < . mﬁ;‘( Design (M) FFS, [0S, v, NS D
3 s — e Design fiy) FFS, L0S. H i $ D
> # Ol - = e Planning (LOS) FFS, M, AADT L05,5. D
g - - - Platning (i) FFS, LOS, RADT N 5D
£ a0 f:l—g LT — e ) :
= 57 o T e A Planning i, FFS. LOS. N ¥, 5D
N 0 L S L !
= 180 200 2w 1600 2000 20
Feot: Ralz {pehiin}
General Information |Site information
Analyst AB Highway/Direclion of Travel i-5 NB
IAgency or Company LSA From/To NB 710 On fo Downey On
Date Performed 11/25/2008 Jurisdiction
Analysis Time Period PM Analysis Year Existing
Project Description
I Oper (LOS) I Des.{N) I~ Planning Data
Flow inputs
Volume, V 4758 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 8
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direclion Prop, D General Terrain: Leve!
DDHY = AADT xKx D veh/h Grade %  Lengih mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
£, 1.00 Eg 1.2
Ey 2.0 fyy = WIP(EL - 1)+ PR{Eg - 1)] 0.926
Speed Inputs Calc Speed Adj and FFS
Lare Width 12.0 f T mi/h
Ri-Shoulder Lat. Clearance 6.0 ft ¢ mith
Hinterchange Density 0.50 Ifmi ch o
mi
Number of Lanes, N 5 f'D ]
FFS (measured) 55.0 mifh N mi/h
Base free-flow Speed, BFFS mifh FFS 95.0 mifh
LOS and Performance Measures Design (N)
Design (N
Operational (LOS) - e (LO)S
esign
v, = {Vor DDHV} / {PHF x N xf_, xf 1082 h/l
o™ . t X Tg) pe/hvin Vp = (V or DDHV) / (PHF x N x f, x ) pch
S 55.0 mifh s ih
mi
D=v_[§ 18.7 c/mifln
J peimi D=v /S pefmifin
LGS C e
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed
u pee E., - Exhibits23-8, 23-10 £, - Exhibit 23-4
V' - Hourly volume D - Density E. - Exhibits 23-8, 23-10, 23-11 £ . - Exhibit 23-5
- -3, - . - - I -
v - Flow rate FFS - Free-flow speed T e = :
e . i - Page 23-12 fN - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed e . L
. LOS, §, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DOHY - Directional design hour volume
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
=% N 7 7 T
; 2 F&Fw—”s'&j E%::ﬁ = ,‘_ — ';_[i:m__ ny s Application lnput Output
g’ gsnim_ | < 7 ] ?#_f:: - Operationa (1GS) ~ FFS, B, v, L0S, S, D
e e e e = | EEA T R
.-., i * - 7 L3 = _ ' p 2 " e P
é’ 5 WSh_ge—1- 5 PR s Planning {L0S) FFS, i, &RDT 108, 3, D
2. :\;i o i ot - - L Plamning () FFS. LOS, ARDT N, 5D
5 5 o7 T G LT Planning (v ££5. LOS, N v, 5 D
g w A MY o 1) L
= e 190 208 1200 1660 2000 200
Fhow Reta {perhim
General Information |Site Information
Analyst AB Highway/Direction of Travel -5 NB
lAgency or Company LSA From{To NB 710 Offto NB 710 On
Cate Performed 11/25/2009 Jurisdiction
Analysis Time Period PM Analysis Year Existing
Project Description
¥ Oper.(LOS) I DesN) I™ Planning Data
Flow Inputs
Volume, V 2896 veh/h Peak-Hour Factor, PHF (.95
AADT veh/day %Trucks and Buses, P 8
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Bown %
Calculate Flow Adjustments
f 1.00 Eq 1.2
E; 20 Try = VI1+PL{Er- 1)+ Pp{Eg - 111 0.926
Speed Inputs iCalc Speed Adj and FFS
Lane Width 2.0 ft £ mith
Rt-Shoulder Lat. Clearance 6.0 ft ¢ )
. LC mi/h
Interchange Density 0.50 ifmi ; h
Number of Lanes, N 4 0 m
. fy mifh
FFS (measured) 55.0 mifh
Base free-flow Speed, BFFS mifh FES 55.0 mifh
L.OS and Performance Measures Design (N}
Design (N
Operational (LOS) esian (N)
(V or DDHY) / (PHF x N xf., x{) 823 chil Pesign LOS
V= X X
P v % pevin v, = (V or DDHV) / (PHF x N x f, X 1) peih
S 55.0 mi/h ,
D=v /S 150 o/mifi mifh
= 3 mifin
p P D=v,/S pc/mifn
LOS B ,
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S -Speed
P . Eg - Exhibits23-8, 23-10 fw - Exhibit 23-4
V' - Hourly volume D -Densiy E.. - Exhibits 23-8, 23-10, 23-11 1 . - Exhibit 23-5
- -3, - ) - - x -
v. - Flow rate FFS - Free-flow speed T Lc
P _ f - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P " o
L ) LOS, S, FFS, v_ - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DEHY - Directionai design hour volume P
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
E 80 - & o PR 7 3 B ’
2 } F@riﬂslvﬁﬁ-%::% P e — f.'T/:gJ_u““ L e Application Input Output
g ¢ Gsmil | 7 T slﬁﬁ_m - Cperational (LGS) FFS. I, v 105,50
2w BBl _~ s e Design (N} FFS.LOS. N,S, D
8 N o N s Design ;) FFS, LOS, 5D
= ﬁ:bg»;" < % =5 = Planwiing {LOS) FFS, N, AR DT L6S, S, D
2 gY 5 i ot - - b7 Planning 1) FFS, LOS, RADT N5 D
s, Il TS LM N Planning ¥ £FS, LS, N 5.0
F q."'i.\“@ P S MY ol 3 ) i
= e MO 200 1200 680 2000 2400
Flow Ratz {pefhiin
IGeneral information |Site information
[Analyst AB Highway/Direction of Travel -5 NB
Agency or Company LSA From/To Telegraph Off to NB 710 Off
Date Performed 11/25/2008 Jurisdiction
Analysis Time Period PM Analysis Year Existing
Project Description
¥ Oper (LOS) I Des.(N} I~ Planning Data
Fiow Inpuls
Volume, V 4911 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P; 8
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHY = AADT x Kx D veh/h Grade % Length mf
Criver type adjusiment 1.00 Up/Down %
Calculate Flow Adjustments
i, 1.00 Er 1.2
Et 20 Ty = V1 +PHEY - 1} + PRlER - 1] 0.926
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fiw mifh
Ri-Shoulder Lat. Clearance 6.0 ft f .
Le mifh
interchange Density 0.50 imi ¢ i
m
Number of Lanes, N 5 le .
FFS {(measured) 55.0 mifh N mifh
Base free-flow Speed, BFFS mifh FFS 55.0 mifh
LOS and Performance Measures [Design (N}
Desion (N
Operational (LOS) g &
(V or DDHV) / (PHF x N xfo, x 1) 1717 o/l Design LOS
v =
P Hy Xl P v, = (V or DDHV) / (PHF X N x fy, x 1) perh
S 55.0 mifh P ,
D=v_15 20.3 o/mifin mi/
p ' P D=v, /S po/mifin
LOS c '
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S - Speed
umber atianes P ) Er - Exhibits23-8, 23-10 f y - Exhibit 23-4
'V - Hourly volume D - Density o o
E. - Exhibits 23-8, 23-10, 23-11 f o - Exhibit 23-5
v, - Flow rate FFS - Free-fiow speed ]
P ) i - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P w .
. _ LOS, 8, FFS, v_ - Exhibits 23-2, 23-3 fio - Exhibit 23-7
DDHYV - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5 NB
IAgency or Company LSA Junction Telegraph Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period PM Analysis Year Existing
Project Description
Inputs
Upstream Adj Ramp Terain: Level Downstream Adj
Ramp
MYes [7On FYes [70n
[ No I off ¥ No T o
Lup = ft Ldown = ft
Spp= 550 mph Sgg = 45.0 mph
V.= vehh Sketch ( show lanes, L, Ly, Vo V) Vo= vehh
Conversion to pc/h Under Base Conditions
{pc/h) (Ve\rf/hr) PHF Terrain %Truck %Rv fuv fp v = V/PHF x f_,, x fp
Freeway 4911 0.95 Level 8 0 0.926 1.00 5583
Ramp 130 0.95 Level 5 0 0.952 1.00 144
UpStream
DownStream
Merge Areas Diverge Areas
|Estimation of v, Estimation of v,
Viz = Ve (Pey) Vi = Ve # (Ve - Vr)Prp
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pew = using Equation (Exhibit 25-5) Pep = 0.436 using Equation (Exhibit 25-12)
V., = pc/h Vo= 2150 pc/h
VyorV, q pc/h (Equation 25-4 or 25-5) V300V, a4 1298 pc/h (Equation 25-15 or 25-16)
Is Va0rV, 44> 2,700 pch? 7 Yes 2 No Is V5 0rVy,e4 > 2,700 pch? [Z Yes 2 No
IsVy0rV, 4> 15*Vy2 7 Yes 7 No I5Vy0rVos > 15*Vy2 7 Yes 7 No
If Yes,Vy,, = pc/h (Equation 25-8) IfYes,Vyy, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 4746 Exhibit 25-14 9000 No
Veg Exhibit 25-7, Veg = V- Vi 4602 Exhibit 25-14 8000 No
Vi 144 Exhibit 25-3 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
VR Exhibit 25-7| Vi, 2150 | Exnibit25-14 [ 440040 | No
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
Dg = 5.475 + 0.00734 v  + 0.0078 V, - 0.00627 L, Dg = 4.252 + 0.0086 V,, - 0.009 L
D = (pc/mifin) D= 21.2 (pc/mifin)
LOS = (Exhibit 25-4) LOS = C (Exhibit 25-4)
Speed Determination Speed Determination
Mg=  (Exibit 25-19) D, = 0.311 (Exhibit 25-19)
Se=  mph (Exhibit 25-19) Sr=  51.0 mph (Exhibit 25-19)
S  mph (Exhibit 25-19) S¢=  59.2 mph (Exhibit 25-19)
5= mph (Exhibit 25-14) S = 55.1 mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
Z e Spicd B0 = 15 vt ! 4 37
}__E ?0 et Sl —/""_ — ';:I/@IJ R F:f Application ] Input Cutpat
¥ BN ) 7 B NN ] g - Operationa! (LOS FFS, M, L0S, 5 D
wo G P W‘mf“k{ Design (N} FFS, LOS, v NS D
g GTIT 4 N Design by} £F5.105, N _y
i i 7 = - ! Lo g
% Losh_ro 1 be = B H iah oS Planning (LOS) FFS, N, AADT 10S, S, D
£ Q’g | ot - L |, -~ Planning (H) FFS. LOS, AADT N.S.D
% S AT P Planning (v} FFS,LOS, N %S D
5 30 05_223*’@/ 5% 7 o 59 F % -
= e 80 200 1200 1500 208 2000
Flose Rats ipefinfTn)
General information iSite information
tAnalyst AB Highway/Cirection of Trave! -5 NB
iAgency or Company L SA FromiTo Lane Addition to Telegraph Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period PM Analysis Year Existing
Project Descripiion
¥ Oper.(LOS) " Des.(N) ™ Planning Data
Flow inputs
Volume, V 5041 vehth Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 8
Peak-Hr Prop. of AADT, K %RVs, Pp o,
Peak-Hr Direction Prop, D General Terrain: Levef
DOHY = AADT x K x D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
i 1.00 = 12
E; 2.0 fry = VA +PHEL - 1) + PRiEg - 1)] 0.826
Speed Inputs Calc Speed Adj and FFS
Lane Width 2.0 fl L mith
Ri-Shoulder Lat. Clearance 6.0 fl £ .
] ) LC mi/h
Interchange Density 0.50 Ifrni )
fo mifh
Number of Lanes, N 5 ) _
FFS {measured} 55.0 mith N mih
Rase free-flow Speed, BFFS mifh FFS 55.0 mith
ILOS and Performance Measures iDesign {N)
Design (N
Operational {LOS) Ifsf'g (LC?S
esign
v_={Vor DDHV)/(PHF x Nxf,, x{ 1146 c/hilin
o= M v ) P v, = (V or DDHY) / (PHF x N x f, X 1) peh
S 55.0 mifh S ih
mi
D=v /5 20.8 c/mifln
LOS ’ C ’ D=v, /S pc/midin
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed
pee E,, - Exhibits23-8, 23-10 f, - Exhibit 23-4
[/ - Hourly volume D_-Density E. - Exhibits 23-8, 23-10, 23-11 f, . - Exhibit 23-5
- thi -8, 23-10, 23- - Exhibit 23-
v - Fiow rate FES - Free-flow speed T Lc x_
P ] f, - Page 23-12 f, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P n n
o . LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,o - Exhibit 23-7
DDHV - Directional design hour volume p
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
g FiozFipi Syyzed) FES = 75 it : 7 4"
E " e ™ o [~ — T - . ” Application Input Quiput
g’ G 7 IR/ e - Operational (LOS)  FFS, N, v, L0S, 5, D
o g ¢ _ T M— Dasign () FFS, 108, %, N, 5,D
g e v R o Design B FFS. 105, M %5 D
4 59 @5&; =L " - = Plarning (LOS) FFS, N, BADT LOS, S D
2 RY il 2T e 7 Plannity (M) FFS. LOS, AADT N, 3D
g, 5 oV T T e o Planning fv.} FFS, LOS, N . 5.0
? » AR S s Y ol A £
= 110 200 1200 1680 200 240
Flow Rate (peihifln
General Information |Site Information
Analyst AB Highway/Direclion of Travel -5 NB
Agency or Company LSA From/To Woods On o Lane Addition
Date Performed 11/26/2009 Jurisdiction
Analysis Time Period PM Analysis Year Existing
Project Descripiion
¥ Oper(LOS) I™ Des{N) I™ Planning Data
Flow Inputs
Volume, V 5041 vehth Peak-Hour Facior, PHF 0.95
IAADT veh/day %Trucks and Buses, P, 8
Peak-Hr Prop. of AADT, K %RVs, Py ¥
Peak-Hr Direction Prop, D General Terrain: i evel
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjusiment 1.00 Un/Down %
Calculate Flow Adjustments
f 1.00 Eq 1.2
E; 2.0 fiy = VITPP({Ey - 1) + Pr(Eq - )] 0.926
Speed Inputs Calc Speed Adj and FFS
Lane Widih 12.0 ft L mi/h
Ri-Shoulder Lat. Clearance 6.0 ft § mith
linterchange Density 0.50 Ifmi e .
fio mish
Number of Lanes, N 4 ¢ )
FFS {measured) 55.0 mifh N mi/h
Base free-flow Speed, BFFS mifh FFS 55.0 mifh
LOS and Performance Measures Design {N)
Design (N
Operational (LOS) esian ()
v = {VorDDHV)/(PHF x Nxf, xf}) 17433 c/hl Design LOS
o H % lp peivin v, = (V or DDHV) / (PHF x N x f, X T,) pch
S 55.0 mith S h
mi
D=v /S 26.1 c/mifln
o P D=v,/S pc/mifin
LOS D :
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed n -
. Er - Exhibits23-8, 23-10 fLw - Exhibit 23-4
[/ - Hourly volume D - Density E, - Exhibits 23-8, 23-10, 23-11 £ .. - Exhibit 23-5
- -0, - . - - x -
v_ - Flow rate FFS - Free-flow speed T e = !
e . f - Page 23-12 fiy - Exhibit 23-6
L OS - Level of service BFFS - Base free-flow speed P . N
L ) [0S, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHY - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5 NB
Agency or Company LSA Junction Woods On
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period PM Analysis Year Existing
Project Description
Inputs
Upstream Adj Ramp Terain: Level Downstream Adj
Ramp
Yes [70n FYes [ On
FNo [ off FNo [ Of
LUp ) 605 ft I‘down = ft
S = 55.0mph Spr = 46.0mph _
Vv, = 240 veh/h Sketch ( show lanes, Ly, Ly, Vi, V) Vo = veh/h
Conversion to pc/h Under Base Conditions
(poh) veny | PP Temain %Truk | %Ry foy £, = VIPHF xfy, xf,
Freeway 4803 0.95 Level 8 0 0.926 1.00 5460
Ramp 238 0.95 Level 4 0 0.962 1.00 261
UpStream 240 0.95 Level 4 0 0.962 1.00 263
DownStream
Merge Areas Diverge Areas
|Estimation of v, Estimation of v,
Vie = Ve (Peyy) Viz = Vg + (Ve - Ve)Pep
Leq = (Equation 25-2 or 25-3) Leg = (Equation 25-8 or 25-9)
Pey = 0.185 using Equation (Exhibit 25-5) P = using Equation (Exhibit 25-12)
V,, = 1011 pc/h V,,= pc/h
V,orV, ., §§24 pc/h (Equation 25-4 or 25- V01V, 4 pe/h (Equation 25-15 or 25-16)
Is Vg orV, ., >2,700 pch? [ Yes & No Is V3 0r V54> 2700 pch? 77 Yes 7 No
ISV, 0rV, 5> 15* V)2 7 Yes 7 No ls V30r Vg, > 15" Viy2 7 Yes 7 No
If Yes,V ), = 2184 pc/h (Equation 25-8) IfYes,Vyp, = pc/h (Equation 25-18)
ICapac—ity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 25-14
Veo 5721 Exhibit 25-7 No Veo = Ve - Vi Exhibit 25-14
Vg Exhibit 25-3
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
R 2445 |Exnibit2s7]  4e00AN No Vi, Exhibit 25-14 |
ILevel of Service Determination (if not F) |[Level of Service Determination (if not F)
Dg = 5.475+0.00734 v ; +0.0078 V,, - 0.00627 L, Dg = 4.252 + 0.0086 V,, - 0.009 L,
Dg = 22.8 (pc/mifln) D= (pc/mifin)
LOS = C (Exhibit 25-4) LOS = (Exhibit 25-4)
Speed Determination Speed Determination
M= 0.342 (Exibit 25-19) D= (Exhibit 25-19)
Se= 506 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
S;=  50.9 mph (Exhibit 25-19) S¢=  mph (Exhibit 25-19)
S = 50.8 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
Copyright © 2007 University of Florida, All Rights Reserved HCS+™  version 5.3 Generated: 12/15/2009 5:27 PM
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
z % Flotx Spzed] FES = 76 e ! < 1
& " 1PN DL —“T—;:ﬁ:— [~ — 4 CT/@LI“‘ 1 L’ Application Input Output
g SSuily | 7 AT} ey - Operational (LOS)  FFS, N,y 108, 8, D
- GO e W:“&h Design (N} FFS, L0S,v, N, 5D
3 . — W T IN Design {7} FFS,LOS, N ¥ 5 0
> "*;g’ e ” ” = Plzring (LOS) FFS, N, AADT 10S.5 D
£ 87 gl o’ s N Planhing ) FFS, LOS, AAOT N, S.D
s, SOl &7 A o T Planning fv Ffs. LOS. ¥, 5D
g ® Q‘ﬁ.&‘b B A 9 ) L
= e 460 200 1200 1400 200 2400
Flow Bt [pefivin)
General information |Site Information
[Analyst AB Highway/Direction of Trave! 5 NB
lAgency or Company LSA From/{To Woods Off to Woods On
Date Performed 11/25/2008 Jurisdiction
Analysis Time Period PM Analysis Year Existing
Project Deseription
7 Oper (LOS) [ Des.(N) I Planning Data
Flow Inputs
Volume, V 4803 veh/h Peak-Hour Facior, PHF 095
AADT veh/day %Trucks and Buses, Py 8
Peak-Hr Prop. of AADT, K wRVs, Py o
Peak-Hr Direction Prop, D General Terrain; Levef
DOHY = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
i 1.00 = 1.2
E; 2.0 Ty = MPL{EL - 1) + PRiEg - 1] 0.928
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft L mifh
Ri-Shoulder Lat. Clearance 8.0 f £ .
interchange Density 0.50 Ifmi .
fio mi‘h
Number of Lanes, N 4
_ iy mi/h
FFS (measured) 55.0 mi/h
Base free-flow Speed, BFFS mivh FFS 56.0 mith
ILOS and Performance Measures Design (N)
Design (N
Operational (LOS) ,g "
y_ = (V or DDMHV) 7 {PHF x N x { f,) 1365 c/hAl Design LOS
= o] XKMNX X n
P Hv *lp P Vp = (V or DDHV) / (PHF x N x i, x ) pc/h
S 55.0 mifh ‘
= . c/mifin
p P D=v,/$ pe/mifin
LOS c .
Required Number of Lanes, N
Glossary tFactor Location
N - Number of lanes S - Speed
P . Eg - Exhibits23-8, 23-10 fLw - Exhibit 23-4
[/ - Hourly volume D -Density E_ - Exhibiis 23-8, 23-10, 23-11 f Exhibit 23-5
- -8, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T Lc
P . f - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P " o
. . LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDRYV - Directional design hour volume e
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5 NB
Agency or Company LSA Junction Woods Off
Date Performed 11/25/2009 Jurisdiction
IAnalysis Time Period PM Analysis Year Existing
Project Description
Inputs
Upstream Adj Ramp Terrain: Level Downstream Adj
= Ramp
Yo = On
s FYes [FoOn
# No F off 7 No 7 off
L, = ft Liown = 605 ft
S = 55.0 mph Spr= 45.0 mph
V,=  vehh Sketoh { show lanes, L, L,V V) Vo= 2 vehh
Conversion to pc/h Under Base Conditions
(pc/h) (Vi eX/hr) PHF Terrain %Truck %Rv fuv fp v = VIPHF x f,,,, x fp
Freeway 4803 0.95 Level 8 0 0.926 1.00 5460
Ramp 240 0.95 Level 4 0 0.962 1.00 263
UpStream
DownStream 238 0.95 Level 4 0 0.962 1.00 261
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vi2= Ve (Pey) Vig = Ve + (Ve - VR)Pep
Leq = (Equation 25-2 or 25-3) Leg = (Equation 25-8 or 25-9)
Peu = using Equation (Exhibit 25-5) Pep = 0.436 using Equation (Exhibit 25-12)
V,, = pc/h Vi, = 2529 pc/h
Vi0rV, a4 pc/h (Equation 25-4 or 25-5) V00V, a4 1465 pc/h (Equation 25-15 or 25-16)
lsVyorV, ., >2700pch? [ Yes I No Is V401V, 44> 2700 pc/h? [Z Yes @ No
I5Vy0r Vyee > 15 V2 7 Yes I No IsVy0rV, 0> 1.5* V.2 [ Yes ¥ No
IfYes,V,,, = pc/h (Equation 25-8) [fYes,V,,, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 5460 Exhibit 25-14| 9000 No
Veo Exhibit 25-7 Vg = Ve - Vg 5197 Exhibit 25-14] 9000 No
Vg 263 Exhibit 25-3 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Varo Exhibit 25-7| Vi, 2529 | Exnibit25-14 | 44001 | o
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg = 5.475 +0.00734 v , + 0.0078 V,, - 0.00627 L, Dg = 4.252 + 0.0086 V,, - 0.009 L,
Dg = (pc/mifin) Pr= 250 (pc/mifin)
LOS = (Exhibit 25-4) LOS= C (Exhibit 25-4)
Speed Determination Speed Determination
M = (Exibit 25-19) = 0.322 (Exhibit 25-19)
Se=  mph (Exhibit 25-19) Sg=  50.8 mph (Exhibit 25-19)
= mph(Exhibit 25-19) S~ 585 mph (Exhibit 25-19)
= mph (Exhibit 25-14) = 54.7 mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
g8 100 Pl Sirzed) FTS = 76 it ! < 1
e 0 e [ — T ’E'i@ﬂ—;'_“ e Application Inpuit Gutput
z / SSnin_ | 7 NG RIE] ““?«-—"-—":,:\ - Dperaional (LOS) FFS, N, v, LS, 5. D
e Spaite f o ot Bsign () FFS, L0S, v, N,5.D
8 N — — ST Design ;) FFS, LOS, N %.5.D
2w AR 5 = = Planning {LOS) FFS, I, WADT 188, S, D
% I - -] |~ Planning (1) FFS. LOS. AADT N, 5D
£ Tawe oa e A = -
= 3 - At Shi Ehaning (v ) FFS, LOS. N ¥, S D
g n 05?-3 I Y 9 %! L
= e 460 200 1210 1600 2008 2400
Flow Rate [pefirilny
General Information iSite Information
Analyst AB Highway/Direction of Travel -6 NB
IAgency or Company LSA From/To Camtfield On to Woods Off
Date Performed 11/25/2009 Jurisdiction
lAnalysis Time Period PpM Analysis Year Existing
Project Description
M Oper.(LOS) ™ Des.(N) i~ Planning Data
Flow Inputs
[Volume, V 5043 vehth Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 8
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Levef
DOHV = AADT x K x D veh/th Grade % Length mi
Driver type adiustment 1.00 Up/Down %
Calculate Flow Adjustments
f 1.00 = 1.2
E; 20 Ty = VIT+PL(EL - 1)+ PRiER - 1] 0.926
Speed Inputs Calc Speed Adj and FFS
Lane Widih 12.0 ft fLo mith
Rt-Shoulder Lat. Clearance 6.0 f .
i fie mith
Interchange Density 0.50 mi .
f mith
Number of Lanes, N 4
, fi mifh
FFS (measured} 55.0 mith
Base free-flow Speed, BFFS mish FFS 55.0 mi/h
LOS and Performance Measures Design (N)
Design (N
Operational {LOS) T _‘g N)
= (Vor DDHV)/ (PHF x Nxf., x{) 1433 ohil Design LOS
p v X o pcihiin v, = (V or DDHV) / (PHF x N x fyy x£,) pch
S 55.0 mifh mith
D=v_/ i
Vo S 26.1 pc/midin N=v /S oc/mifin
LOS D P
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed
’ H” o 5 Dp ) Ep, - Exhibits23-8, 23-10 fLy - Exhibit 23-4
- Hourly volume - Density o o
E+ - Exhibits 23-8, 23-10, 23-11 f, ~ - Exhibit 23-5
v - Flow rate FFS - Free-flow speed T LC x‘ |‘|
P , f - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P . o
. . . LOS, S, FFS, v, - Exhibiis 23-2, 23-3 fip - Exhibit 23-7
DDHV - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5NB
Agency or Company LSA Junction Camfield On
Date Performed 11/25/2009 Jurisdiction
IAnalysis Time Period PM Analysis Year Existing
Project Description
Inputs
Upstream Adj Ramp errain: Level Downstream Adj
o Ramp
% Yes + On
EYes [ 0On
¥ No % off B No [Eoff
Ly = 810 ft Liown = Tt
_ S = 55.0mph Spr= 45.0 mph = Hh
Vo = 504 veh/h Sketch ( show lanes, L, Ly, Ve, Vi) D ve
Conversion to pc/h Under Base Conditions
v . =
(pc/h) (Veh/hr) PHF Terrain %Truck %Rv fouv f Vv = VIPHF x f,,, x f,
Freeway 4464 0.95 Level 8 0 0.926 1.00 5075
Ramp 579 0.95 Level 5 0 0.952 1.00 640
UpStream 504 0.95 Level 5 0 0.952 1.00 557
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
V., =V (P -
127 Ve ( .FM ) Vi, = Vg + (Ve - V)P
Leq = (Equation 25-2 or 25-3) Leq = (Eguation 25-8 or 25-9)
PFM = 0.138 using Equation (EXhibit 25-5) PFD - using Equation (EXthIt 25_12)
V,, = 699 pc/h V., = pcih
V3 0 Vauas ?)88 p/h (Equation 25-4 or 25- V0 Vo pofh (Equation 25-15 or 25-16)
Is V3 or Vav34 S 2,700 pC/h? r‘ Yes F;' No Is V3 or Vav34 > 2,700 pC/hr) r Yes r No
IS Vy0rV, 4, > 15*V,2 |7 Yes I No Is V3 0rVage > 15" V2 T7 Yes 7 No
[fvesyv,,,= 2030 pc/h (Equation 25-8) Y65,V = pe/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOSF?
Ve Exhibit 25-14
Veo 5715 | Exhibit 25-7 No  |Veo=Ve-Vg Exhibit 25-14
Vi Exhibit 25-3
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vi1s 2670 Exhibit 257 4600:Al No Vv, Exhibit 25-14 |
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg =5.475 +0.00734 v  +0.0078 V,, - 0.00627 L, Dg = 4.252 +0.0086 V,, - 0.009 L,
Dg = 25.1 (pc/mifin) D= (pcimifin)
LOS = C (Exhibit 25-4) LOS = (Exhibit 25-4)
Speed Determination Speed Determination
Mg=  0.364 (Exibit 25-19) D= (Exhibit 25-19)
Se=  50.3 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
S 51.3 mph (Exhibit 25-19) S mph (Exhibit 25-19)
S = 50.8 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET

Page 1 of |

BASIC FREEWAY SEGMENTS WORKSHEET
Emr Flon Spaed) 67 = 75 nit g ‘ 4"
g e o [ T Applisation put Quiput
g G5 |7 MY Y ey - Operationad (LOS)  FFS, N,y LOS, 5. D
) cumi - _ W:ﬁp{ Besign (N} FFS, LOS. ¥, N, S D
3 1 sapll — 2 SN Design fg) ££5.10S, N %50
- i ” 1= =~ Planning (LS} FFS. M. AADT LOS, S8 D
2z & ’ - - - Planning {f) FFS. LOS, ARDT N, 5D
£ 4\)‘——'@;4 \o e e I
s T S e~ Planning (v FFS. LOS, N w. S D
g % Q‘ﬁf_}*’@ $%7 T o 1) -
= 100 200 1200 1600 208 2400
Flow Rete {peilvin)
General Information |Site Information
Analyst AB Highway/Direction of Travel &5 NB
LAgency of Company LSA From/To Camfield Off to Camfield On
Date Performed 11/25/2009 Jurisdiction
lAnalysis Time Period PM Analysis Year Existing
Project Description
I Oper.(LOS) I Des.(N) ™ Planning Data
Flow inputs
Volume, V 4464 vehth Peak-Hour Factor, PHF 0.95
IAADT veh/day %Trucks and Buses, P; 8
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D vehih Grade % ! ength mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
f 1.00 Er 1.2
Er 2.0 Ty = VI+PLiEL - 1) + PRiEg - 1)] 0.926
Speed Inputs Calc Speed Adj and FFS
Lane Widih 12.0 ft f mifh
Ri-Shoulder Lat. Clearance 6.0 fl .
fLC I"I‘II/h
Interchange Density 0.50 Ifmi ; m
mi
Number of Lanes, N 4 D
. f mifh
FFS {measured) 55.0 mifh N
Base free-fiow Speed, BFFS mi/h FFS 55.0 mi/h
L.OS and Performance Measures Design {N)
Design {N
Operational (LOS) Ny '.g ™)
v_=(Vor DDHV}/(PHF x Nxf,, xf} 171269 c/hfl Design LOS
= n
P Hv %o P v, = (V or DDHV) / (PHF x N x f, x ) peh
S 55.0 mi/h ‘
D=v_[§ 231 c/mifl S mi/h
» ' Pemiin o=y /s pe/miin
LOS c "
Required Number of Lanes, N
Glossary |[Factor Location
N - Number of lanes S - Speed
pee E,, - Exhibits23-8, 23-10 £ - Exhibit 23-4
V' - Hourty volume D -Density E, - Exhibits 23-8, 23-10, 23-11 f, .. - Exhibit 23-5
- Exhibits 23-8, 23-10, 23- - -
v - Flow rate FFS - Free-flow speed T Lc x_l !
P ) f - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed p n .
o . LOS, §, FFS, v, - Exhibiis 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5 NB
)Agency or Company LSA Junction Camfield Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period PM Analysis Year Existing
Project Description
Inputs
Upstream Adj Ramp Termain: Level Downstream Adj
= - Ramp
[Yyes TOn FYes Fon
MNo [ oOf FNo [Foff
Ly = ft Loown = 810 ft
S = 55.0 mph Sgg= 45.0 mph
Vo= vehh Sketoh ( show lanes, L, Lo,V V) Vo= 579 venih
Conversion to pc/h Under Base Conditions
(pc/h) (VeX/hr) PHF Terrain %Truck %Rv fuv fp v = VIPHF x f,,,, x fp
Freeway 4464 0.95 Level 8 0 0926 1,00 5075
Ramp 504 0.95 Level 5 0 0.952 1.00 557
UpStream
DownStream 579 0.95 Level 8 0 0.926 1.00 658
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vig = Ve (Pey) Viz = Ve + (Ve - Ve)Pep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Peu = using Equation (Exhibit 25-5) Prp = 0.436 using Equation (Exhibit 25-12)
V., = pc/h Vi, = 2527 pcih
Vi 0rV, aa pcih (Equation 25-4 or 25-5) ViorV, . 1274 pc/h (Equation 25-15 or 25-16)
lsVyorV, ., >2700 pch? 7 Yes 2 No Is VyorV, ., > 2,700 pch? ¥ Yes [ No
IsV30rV,5,>15*V,y2 [7 Yes ' No IsVgorV, ., > 15*V,2 7 Yes ¥ No
IfYes,V,,, = pc/h (Equation 25-8) If Yes,V,,, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOSF?
Ve 5075 Exhibit 25-14] 9000 No
Veo Exhibit 25-7 Vg = Ve - Vg 4518 Exhibit 25-14] 9000 No
Vg 557 Exhibit 25-3 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viris Exhibit 25-7] Vi, 2527 Exhibit 25-14 | 4400:A1 No
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg = 5.475 + 0.00734 v . +0.0078 V,, - 0.00627 L, Dg =4.252 +0.0086 V,, - 0.009 L,
Dg = (pc/mi/in) Dr= 244 (pc/mifin)
LOS = (Exhibit 25-4) LOS = C (Exhibit 25-4)
Speed Determination Speed Determination
Mg=  (Exibit 25-19) D, = 0.348 (Exhibit 25-19)
Se=  mph (Exhibit 25-19) 5= 50.5 mph (Exhibit 25-19)
S;=  mph (Exhibit 25-19) Se=  59.3 mph (Exhibit 25-19)
S = mph (Exhibit 25-14) S= 54.5 mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
E el SR, Py ‘ 7 4
E 2 e e [, — N e P Application Iput Quipit
! B rib_ |~ 7 JED] A -7 Operational (LOS) FFS, N, v, 05, S. D
' B0ty o e Besign ) F1S, 10S, ¥ NS5 D
w G ——— 7 - = = P N
< EA0AN 9,2 o Design {v} FFS,L0S, N 4 S D
_ n LA @ O
% 50 L Sﬁ:bg‘f /B/ /9 - ’I] - _t_‘-ﬂ‘:w‘ Pianning (LOS) FFS, N, AADT 108, 5 D
25 AP f A L LT Planaing {f]) FFS, LOS, AADT NS D
5 S T AT e o £lanning fe ) FFS, LOS, M %50
g ! 053} o @,@‘l’ "s‘-‘@'f 3% S‘-ﬁ‘% i 9 ) v
= 19 200 120 1500 2000 2100
Fhow Rate {pefhfin}
General Information |Site Information
lAnalyst AB Highway/Direction of Travel -5 NB
LAgency or Company LSA From{To South of Camfield Off
Date Performed 11/25/200G Jurisdiction
Analysis Time Period PM Analysis Year Existing
Project Description
¥ Oper.(LOS) I Des {N) I Planning Data
Flow Inputs
\Voiume, V 4868 veh/h Peak-Hour Factor, PHF 0.95
IAADT veh/day %Trucks and Buses, Py 8
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Leve!
DDHV = AADT xKxD veh/h Grade % Length mi
Driver type adjustmeni 1.00 Up/Down %
Calculate Flow Adjustments
f, 1.00 Ex 1.2
E; 2.0 Ty = VI+PR{Er - 1) + Pg(Eg - 1] 0.926
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 il fow mi/h
Ri-Shoulder Lat. Clearance 6.0 it § ,
. . Lc mish
Interchange Density 0.50 i .
fio mith
Number of Lanes, N 4
. fy mish
FFS {measured} 55.0 mith
Base free-flow Speed, BFFS mi/h FFS 55.0 mih
LOS and Performance Measures Design (N}
Design {N
Operational {LOS) ,g 0
{Vor DDHV) / {PHF x Nx{,, xf) 1412 c/hil Design LOS
v, ={V o
0 hv 2T pevin v, = (V or DDHV) / (PHF x N x fyy, x T.) pch
S 55.0 mi/h ‘
D=v /S 25.7 c/mif S mifh
=v . mifin
LOS ’ C P b= Yo /8 pcimifin
Required Number of Lanes, N
Glossary [Factor Location
N - Number of lanes S - Speed . n
. Eg, - Exhibits23-8, 23-10 fLw - Exhibit 23-4
\/ - Hourly volume 0 - Density o _
E; - Exhibits 23-8, 23-10, 23-11 fLc - Exhibit 23-5
v, - Flow rate FFS - Free-flow speed
P . f - Page 23-12 f,, - Exhibit 23-8
LOS - Level of service BFFS - Base free-flow speed e » .
. . LOS, 8, FFS, v_ - Exhibits 23-2, 23-3 fp - Exhibit 23-7
DDHYV - Directional design hour volume e
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BASIC FREEWAY WORKSHEET Page ! of 1
BASIC FREEWAY SEGMENTS WORKSHEET
gmr Pl Speed] £ = 78 i ! - 1’
£ . te o s AL —~ — T P Applieaticn input Quiput
%’ osmis | AR SN [ Operational (LOS)  FFS, N, v, L0S, S, D
' G - M e Design (M) FFS, LOS, ¥ NS D
® O ey s P e [
g S5 MBS Design b, FFS, LOS, M 4§D
- " 7 . - v r LU g
X 1WA A S “1:\5‘\\; Planing {£05) FFS, R, AADT 103, 5, D
P u - ~7] |~ Planiittg {0 FFS. LOS, AADT N, S D
= 48 ;}._$QL i - _ = s
o ST Y e e~ Planning fv FFS.LOS. N ¥, 50
g w @s.;%:}_'\“’@" 8 T e il -
= 0 400 200 1200 1000 2000 2400
tow Ratz {peflitn
General Information [Site Information
Analyst AB Highway/Birection of Travel -5 NB
lAgency or Company LSA From/To Norih of Dennison St
Date Performed 11/25/2009 Jurisdiction
lAnalysis Time Period MD Analysis Year Existing
Project Description
¥ Oper.(LOS) I Des.{N) I Planning Data
Flow Inputs
WVolume, V 8781 vehth Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P, 11
FPeak-Hr Prop. of AADT, K %RVs, Py 0
Feak-Hr Direction Prop, D General Terrain: Leve!
CDHV = AADT x K x D veh/h Grade % Length mi
Driver type adjustment 1.00 Un/Down %
Calculate Flow Adjustments
i 1.00 Ex 1.2
E; 2.0 fry = VTP L{EL - 1) * P{Eg - 1) 0.907
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft f mith
Rt-Shoulder Lat. Clearance 6.0 fl £ .
] . Lc mifh
Interchange Density 0.50 I/mi .
o mifh
Number of Lanes, N 5
. fiy mi/h
FFS {measured) 55.0 mifh
Base free-flow Speed, BFFS mifh FFS 55.0 mifh
[LOS and Performance Measures Design (N)
Design (N
Operational {LOS) I; ) _.g (LO}S
esign
v_={VorDDHV}/(PHF x Nxf, xf) 2052 eihdl
p= ) v X fy) peihiin v, = (V or DDHV) / (PHF x N x fy0, x ) perh
S 537 mi/h s i
mi
D=v /3 .2 c/mifl
p 38 pc/mifin o= v, /s pc/mifin
LOS E .
Required Number of Lanes, N
Glossary [Factor Location
N - Number of lanes S - 8peed
5 pee Er - Exhibits23-8, 23-10 £, - Exhibit 23-4
|/ - Hourly volume D_ - Density E. - Exhibits 23-8, 23-10, 23-11 f,_. - Exhibit 23-5
- - f - . - - x o
v - Flow rate FFS - Free-flow speed T Lc _l_l
P ) f_ - Page 23-12 f, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P o o
o i LOS, 8, FFS, v, - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directiona! design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site informaticn
Analyst AB Freeway/Dir of Travel 1-5 NB
Agency or Company LSA Junction Dennigon On
Date Performed 11£25/2008 Jurisdiction
nalysis Time Period MD Analysis Year Existing
Project Deseription
Inputs
[Upsiream Adj Ramp Terrain: Level Downstream Adj
" - Ramp
¥ Yes On
Myes [ On
MNo ¥ Off FNo [ off
Ly = 675 ft bown =
Sge= 55.0mph Ser = 45.0mph
Vo= 0 veh/h Sketch { show lanes, L, LoV, V) Vo = veh/h
[Conversion to pc/h Under Base Conditions
V H Q, o, -_—

{peih) (Veh/hr) PHF Tewrain YoTruck %Ry fv f v = VIPHF x i, x T,
Freeway 8644 (.85 Level 11 0 0.901 1.00 18100
Ramp 137 095 Level 3 H 0.971 1.00 149
UpSiream 0 (.95 Level 0 a 1.000 1.00 ]
DownSiream

Merge Areas Diverge Areas
Estimation of v,, Estimation of v,
~ Vi = Ve ?FM ) Vi2 = Ve + (Ve - VlPeo
Leq = (Equation 25-2 or 25-3) Lo = (Equation 25-8 or 25-9)
PFM = 0.19% using Equation [Exhlblt 25-5) PFD = using Equation {Exhibit 25_12)
V,, = 1514 pcth ' V., = pcth
Vs 0rV_a, %0)43 pe/h (Equation 25-4 or 25- VyorV o pe/h (Equation 25-15 or 25-16)
is Va oF Vava,i > 2’700 pcmq F Yes !— No is Vs ar Vav34 > 2,?00 pdh? '_ Yes l_ No
s Va or Vauaai »{5* V1?;2 7 ves ™ No is VS ar Vav34 >i5" VTZQ r Yes I~ MNo
I YesV,, = 3040 perh (Equation 25-8) [YesVip = perh (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F7
Ve Exhibit 25-14
Veo 7749 Exhibit 25-7 No Vieg=VE-Va Exhibit 25-14
Vg Exhibit 25-3
Flow Entering Merge Influence Arga Flow Entering Diverge influgnce Area
Actual Max Desirable Viglafion? Actual Max Desirable Violation?

Ve 3189 Exhibit 257 4600:AN No Vi, Exhibit 25-14 |
[ evel of Service Determination {if not F) Level of Service Determination (if not F}

D = 5475 +0.00734 v +0.0078 V., - 0.00627 L, Dg = 4.252 + 0.0086 V,, - 0.008 L,

Dp = 26.3 {pc/mifin) Dy = {pc/mifln)
LOS = G {Exhibit 25-4) LOS= (Exhibit 25-4)
Speed Determination Speed Determination
Mg = 0.358 (Exibit 25-19) D= (Exhibit 25-19)
Se=  50.3 mph (Exhibit 25-19) g mph (Expibit 25-19)
8= 48,6 mph (Exhibit 25-19) Se=  mph (Exhibit 25-19)
5 = 49.3 mph (Exhibit 25-14) = mph (Exhibit 25-15)
Copyright ® 2007 University of Florida, All Rights Reserved HCS+™™ version 5.3 Generated; 12/15/2008 541 PM
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BASIC FREEWAY WORKSHEET Page 1 of |

BASIC FREEWAY SEGMENTS WORKSHEET
z & S = 16 miit d < 1
£ - R e R P Application Input Qurpun
E’ Bs il | 7 ] e - Operafional (OS] FFS, N, v, L0S, S D
S sonih _< B T 2 Design (M} FFS. LOS, ¥, N 5D
3 T seml__ —7 15 ’% Design (4,) FFS, LOS, N %S 0
z ‘ ‘zﬁ-‘ﬁ’ v 5 = I Planning (LOS) FFS, b, ARDT 10S,5.D
2, 2 @Mj ae” - - Flannitig (#) FFS,LOS AADT M50
s ST I EAE g o Plarning e ) FFS. LGS, N % 5.0
g M «\\‘-'?Q} o A 9 b} ‘
= 160 200 1260 1600 700 2400
Flow Rate {peiliin)
General Information |Site Information
Analyst AB Highway/Direction of Travel -5 NB
Agency or Company LSA From/To Dennison Off fo Dennison On
Date Performed 11/25/2009 Jurisdiction
lAnalysis Time Period MD Analysis Year Existing
Project Description
 Oper{LOS) ™ Des.(N) I™ Planning Data
Fiow Inputs
Volume, V 8644 vehth Peak-Hour Factor, PHF Q.95
AADT vehfday %Trucks and Buses, P, 71
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Levef
DDHV = AADT x K x D vehth Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
i 1.00 Er 1.2
E; 20 foy = VII+P(E - 1) + Pg(Eg - 1)] 0.901
Speed Inputs Calc Speed Adj and FFS
Lane Widih 12.0 fl L mi/h
Ri-Shoulder Lat. Clearance 6.0 ft f ,
L mifh
Interchange Density 0.50 Ifmi .
fio mith
Number of Lanes, N 5
. T mi‘h
FFS {measured) 55.0 mifh
Base free-flow Speed, BFFS mith FFS 55.0 mi/h
LOS and Performance Measures [Design (N)
Design (N
Coerational (LOS) - "g N
(V or DDHV) /{PHF x N x f, i) 2020 c/hfl Design LOS
Vo= X
P v Sl pavin v, = (V or DDHV) / (PHF x N f, X .) pc/h
S 54.0 mifh ‘
D '8 37.4 c/mifl mi/h
=v . mi
oS e £ P : D=v, /S pc/mifin
Reqguired Number of Lanes, N
Glossary Factor Location
N - Number of 2 S - Speed
HTDAr O11aNES hee Ex, - Exhibits23-8, 23-10 f, - Exhibit 23-4
V- Hourly volume D - Density 0 -
E, - Exhibits 23-8, 23-10, 23-11 f ¢ - Exhibit 23-5
v, - Flow rate FFS - Free-flow speed o
LpOS L evel of ser BEES - Base freefl g f, - Page 23-12 fy - Exhibit 23-6
- Level of service - Base free-flow spee
. . P L OS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHV - Directional design hour volume P
Copyright © 2007 University of Florida, All Righls Reserved HCS+™ varsion 5.3 Generated: 12/15/2009 541 PM
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5 NB
IAgency or Company LSA Junction Dennison Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period MD Analysis Year Existing
Project Description
Inputs
Upstream Adj Ramp Terain: Level Downstream Adj
’ Ramp
[Yes [on FYes Fon
MNo  [7Off FNo [T Off
Ly ft Liwn= 675 ft
See= 55.0mph Ser= 45.0 mph
Vo= veh/h Sketch ( show lanes, Ly, Lp, Vg, V) Vo = 137 vehvh
Conversion to pc/h Under Base Conditions
(pc/h) (VeX/h ) PHF Terrain %Truck %Rv fuv fp v = VIPHF x f,,, x fp
Freeway 8644 0.95 Level 11 0 0.901 1.00 10100
Ramp 0 0.95 Level 0 0 1.000 1.00 0
UpStream
DownStream 137 0.95 Level 3 0 0.971 1.00 149
Merge Areas Diverge Areas
Estimation of v, |Estimation of v,
Vig= Ve (Pey ) Viz = Ve + (Ve - Ve)Pep
Leq = (Equation 25-2 or 25-3) Leq ® (Equation 25-8 or 25-9)
Pey = using Equation (Exhibit 25-5) Pep = 0.436 using Equation (Exhibit 25-12)
V12 = pc/h V., = 3523 pc/h
Vi orV, o pc/h (Equation 25-4 or 25-5) V30V, 2278 pc/h (Equation 25-15 or 25-16)
ls Vy0rV, -0 >2,700 pch? [ Yes FF No IsVyorV, ., >2,700 pch? 7 Yes & No
IsViorV, . >15*V,/2 [ Yes & No IsVyorV, ., >15*V.2 [ vyes [€ No
IfYes,V,,, = pc/h (Equation 25-8) If Yes,V,,, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 8080 Exhibit 25-14] 9000 No
Vo Exhibit 25-7 Veg=Ve-Vg| 8080  |Exhibit25-14] 9000 No
Vg 0 Exhibit 25-3 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Ve Exhibit 25-7| Vi, 3523 | Exnivit2s-14 | 44001 | o
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg =5.475 + 0.00734 v  + 0.0078 V,, - 0.00627 L, D = 4.252 +0.0086 V,, - 0.009 L,
D = (pc/mifin) D= 32.3 (pc/mifin)
LOS=  (Exhibit 25-4) LOS = D (Exhibit 25-4)
Speed Determination Speed Determination
Mg=  (Exibit 25-19) D, = 0.298 (Exhibit 25-19)
Se=  mph (Exhibit 25-19) Sg=  51.1 mph (Exhibit 25-19)
S,=  mph (Exhibit 25-19) 5= 55.4 mph (Exhibit 25-19)
S = mph (Exhibit 25-14) S = 53.4 mph (Exhibit 25-15)
Copyright © 2007 University of Florida, All Rights Reserved HCS+™  version 5.3 Generated: 12/15/2009 5:41 PM
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
Z O sl vis -1 7 < 17
£ 4 R e A e WP Applicaiion Input Quiput
E Shnib |~ AR e - Opsrationd (LOS) FFS, N, v, L0S, 8, D
2 GO < _ @“‘“‘“:::‘:‘-?4( Design (N} FFS, LOS. N, 5D
3 A — e i Design Bg) FFS, LOS. N v 5.0
> e =5 = e Planning {L0S) FFS. N, ARDT 10, S D
£ N d -~ L -7 Planning (1) FFS. 105, AADT N,5.D
< 40 e e - s :
© Sl A T S Planning (v FFS.LOS, N ¥ 50
;E; ” -:g‘i’?} '\%@/ @;’q‘}, ,g@ﬁ‘f'r s ‘éﬁ’“}h‘“ 9 D) P
= T 400 200 1200 1600 2000 2400
How Retz {peihiln)
General Information |Site Information
[Analyst AB Highway/Direction of Travel -5 NB
Agency or Company LSA From/To Downey On to Denpison Off
Date Performed 11/25/2009 Jurisdiction
Anialysis Time Period MD Analysis Year Existing
Project Description
M Oper.(LOS) I Des.(N) ™ Planning Data
Fiow Inputs
Wolume, V 8644 veh/h Peak-Hour Factor, PHF 095
IAADT veh/day %Trucks and Buses, P, 11
Peak-Hr Prop. of AADT, K %RVs, Py o
FPeak-Hr Direction Prop, D (General Terrain: Leve!
CDHV = AADT x K x D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Caiculate Flow Adjustments
f 1.00 Ep 1.2
Ey 2.0 Ty = VI+PHEL - 1)+ PR(Eg - 1)] 0.901
Speed Inputs Caic Speed Adj and FF$
Lane Width 12.0 fl f mifh
Ri-Shoulder Lat. Clearance 6.0 ft £ .
. . Lo mi‘h
interchange Density 0.50 imi ¢ ih
mi
Number of Lanes, N 5 1o
. fu mish
FFS {measured} 55.¢ mifh
Base free-flow Speed, BFFS mifh FFS 55.0 mifh
LOS and Performance Measures Design (N)
Design (N
Qperational (LOS) 'gn.(N)
v, ={V or CDHV}/(PHF x Nxf,, xf} 2020 cihfi Design LOS
={Vor XN X
p v pevin v, = (V or DDHV) / (PHF x N x fy, x£,) pch
S 54.0 mi/h .
D=v /S 37.4 o/mif mi/
=V
e p . pa/miin D=v,/$ pe/mifin
Required Number of Lanes, N
Giossary Factor Location
N - Number of lanes § - Speed
’ r: o . Dp ! Er - Exhibits23-8, 23-10 fu - Exhibit 23-4
- Houriy voiume - Densi
Y k4 E ; - Exhibits 23-8, 23-10, 23-11 f, - Exhihit 23-5
v, - Flow rate FFS - Free-flow speed o
e ) f - Page 23-12 fiy - Exhiit 23-6
LOS - Level of service BFFS - Base free-flow speed p » N
. ) LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,g - Exhibit 23-7
DDV - Directional design hour volume 3
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5 NB
Agency or Company LSA Junction Downey On
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period MD Analysis Year Existing
Project Description
Inputs
Upstream Adj Ramp Terrain: Level Downstream Adj
. . Ramp
“Yes [ On TYes [I=0n
MNo  [FOff FNo [ off
Lup = ft l'down = ft
S = 55.0 mph Spr = 45.0 mph B
Vo= veh/h Sketch ( show lanes, Ly, Ly, Vg,V Vo = veh/h
Conversion to pc/h Under Base Conditions
(pcih) (Ve\r{/h h PHF Terrain %Truck %Rv fav f v = VIPHF x f,, x f
Freeway 8143 0.95 Level 11 0 0.901 1.00 9514
Ramp 501 0.95 Level 8 0 0.926 1.00 570
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vi = Ve (Pey) Vi2 = Ve * (Ve - VR)Pgp
Leq = (Equation 25-2 or 25-3) L = (Equation 25-8 or 25-9)
Pey = 0.147 using Equation (Exhibit 25-5) Pry = using Equation (Exhibit 25-12)
Vi, = 1028 pcrh - v, = nch
V01V, ., 29)93 pc/h (Equation 25-4 or 25- V,0rV, ., po/h (Equation 25-15 or 25-16)
IV, 0rV, 4, > 2700 poh? 7 Yes I~ No I8 Vy0rV, 2y > 2,700 pclh? = Yes 2 No
I8V, 0rV,5> 15°V,)2 7 Yes I No IsVy0rV, 5, >15*V,,2 I Yes 7 No
If Yes,V, , = 2805 pc/h (Equation 25-8) IfYes,V,,, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 25-14
Vo 7584 | Exhibit 25-7 No Vo = Ve - Vg Exhibit 25-14
Vg Exhibit 25-3
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
VR 3375 |Exnibit25-7]  de00Al No Vi, Exhibit 25-14 |
Level of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v +0.0078 V,., - 0.00627 L, Dg =4.252 +0.0086 V., - 0.009 L,
Dg = 28.9 (pc/mifin) D= (pc/mifin)
LOS = D (Exhibit 25-4) LOS = (Exhibit 25-4)
Speed Determination Speed Determination
M= 0.397 (Exibit 25-19) D,=  (Exhibit 25-19)
x=  49.8 mph (Exhibit 25-19) Sz=  mph (Exhibit 25-19)
S,=  49.2 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
= 49.5 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
z ¥ FrooFloa Speod] BIS = 76 i ’ 7 4°
Z ) e i [ — “"r’f@_fr‘_j:‘w_@i: Application 108 ;nfusmw Gutput
g B5nih | £ N T ] . Operational W, v L0S, S D
r GOuiith £ ?ﬁﬁﬂ_“_xl‘\‘%‘-e{b Design (N} FFS, LOS, v MN.5.D
2 S iz Y o Design f,) FFS. LOS. N %S, D
EE . i - il e N [
= % 058 S Be Lo f R [ETERE Planing (10S)  FFS, N, ARDT {05, S, D
Z o XA (et e L~ Platning (1) FFS, LOS, ARDT M50
s S5 et o Plarming kv ) FFS, LOS, N v, %D
g % Q‘g?t} \%Se'*’\ S8 T e 9 %) ?
= 0 A0 200 1208 1600 2000 2408
Flow Rete {pefivln
General Information {Site Information
Analyst AB Highway/Direction of Travel -5 NB
IAgency or Company L SA From/To NB 710 On to Downey On
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period MD Analysis Year Existing
Project Description
¥ QOper.(LOS) ™ Des.(N) ™ Planning Data
Flow Inputs
Volume, V 8143 veh/h Peak-Hour Facior, PHF 0.95
AADT veh/day %Trucks and Buses, P 11
Peak-Hr Prop. of AADT, K %RVs, Py I}
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xK x D veh/h Grade % Length mi
Driver type adjusiment i.00 Up/Down %
Calculate Flow Adjustments
f, 1.00 Ex 1.2
E; 2.0 finy = VHHPL(EL - 1) + PpiEq - 1)] 0.90%
Speed Inputs Caic Speed Adj and FFS
Lane Width 12.0 ft £ mi/h
Ri-Shoulder Lat. Clearance 6.0 ft f ;
. ; Lc mi/h
interchange Density 0.50 /i .
fio mifh
Number of Lanes, N 5
. Ty mifh
FFS (rmeasured) 55.0 mifh
Base free-low Speed, BFFS mifh FFS 55.0 mi/h
LOS and Performance Measures Design (N)
Design (N
Operational (LOS) """,g' (M)
{VorDDHV) /{PHF x Nxf, xf} 1903 c/hil Pesion LOS
v, = {V or x n
P R P v, = (V or DDHVY) / (PHF x N x fy, X 1) p/h
S 54.8 mi‘h ;
D /s 34.7 c/mifl i/
=V .
p pe/mirin D = v, /S pc/mifin
! CS D ;
Required Number of Lanes, N
Glossary [Factor Location
N - Number of lanes S - Speed
SR s Dp ) E,, - Exhibits23-8, 23-10 fy - Exhibit 23-4
- Hourly volume - Densi
vy Yol y E. - Exhibits 23-8, 23-10, 23-11 f¢ - Exhibit 23-5
v, - Flow rate FFS - Free-flow speed .
P ) f - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P n o
) L 08, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHY - Directional design hour volume P
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
= &b >
3‘%‘ Froe.Mow Spred) FES = 16 nih | ‘_i 1 // 1 Aoplicati
£ Jomah |~ AR el S pplication nput Duout
z d 65ttt _] ~ I I e o Operational (LOS) FFS, N, v, 108, 5. D
Y GO < 40 e Design (N} FFS, LOS, v, N,S.D
3 I . 72 2N Design ) FFS, L0S, 1 5.
35” 5 g:'ﬁ’ L P 1= T Planming (LOS) FFS, N, AADT 105,50
2, ,::f?_ o f Nl - T Plannitig () FFS, LOS, ARDT N.5D
» S AN -G o Planning fe.) 7S, LOS, N 5D
g B ‘:\4’? R Nl > s ol 9 bl ki
T 10 200 1200 1600 2000 2100
Flow Rae (pefliiln
General Information [Site Information
lAnalyst AB Highway/Direction of Travel -5 NB
Agency or Company LSA From/To NB 710 Off o NB 710 On
Date Performed 11/25/2009 Jurisdiclion
Analysis Time Period MD Analysis Year Existing
Project Description
M Oper.(LOS) ™ Des.(N) I Planning Data
Flow Inputs
[Volume, V 5329 vehih Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 12
Feak-Hr Prop. of AADT, K %RVs, Pr o
Peak-Br Direction Prop, D General Terrain: Levef
DDHV = AADT xKx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
£ 1.00 = 1.2
E; 2.0 Ty = VI1+PL(EL - 1) + PglEg - 1)] 0.893
Speed inputs Calc Speed Adj and FFS
Lane Width 12.0 ft ¢ mith
Rt-Shoulder Lat. Clearance 6.0 ft o .
; . fle mifh
interchange Density 0.50 I/mi . "
mi
Number of Lanes, N 4 f'D )
FFS {measured) 55.0 mifh N mif
Base free-flow Speed, BFFS mith FFS 55.0 mith
LOS and Performance Measures Design (N)
Cesign (N
Operational (LOS} ',g '
v = (Vor DDHV)/(PHF x Nxf,, x{f} 7571 c/hiin Design LOS
p Hv % p P v, = (V or DDHV) / (PHF x Nx fypy x T,) pch
S 55.0 mifh P "
mi
D=v,/8 286 pc/mi/in .
D= v ! S pc/mifin
LOS D .
Required Number of Lanes, N
Glossary IFactor Location
N - Number of fanes S - Speed
P ] Eg - Exhibiis23-8, 23-10 fLW - Exhibit 234
[ - Hourly volume D - Densily E. - Exhibits 23-8, 23-10, 23-11 f, - Exhibit 23-5
- Exhibits 23-8, 23-10, 23- - -
v, - Flow rate FFS - Free-flow speed I ¥ Pae 2310 ch e :\_;‘;23 6
- Page 23- - Exhibit 23-
LOS - Level of service BFFS - Base free-flow speed e 9 . N
o _ LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DOHV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
= 5 Freesflox 5 FFS =75 miit 7 < “ i
= . e i | — T . .~ Application nput Qutput
g’ Ssmit | 7 T JE i - Operational (LOS)  FFS,N,w, (08,5, D
Vo S - _ B T — s P Dasign (N} FFS, LOS, % N.5D
3 N am. — e Design {s,) FFS, L0S, N 4 5.D
> @éj’ v ¥ = = Planning (LOS) FFS. N, ARDT 108,58, D
20 »;/_&w el ot - - -7 Planning (1) FFS, LOS, RADT NS, D
= AR T ho Plarming fe.) FFS,L0S, .50
g W ARO MR e A i 3% ¥
= A0 200 1200 1660 200 2108
Flow Rz fpethin)
General Information |Site Information
Analyst AB Highway/Direction of Travel -5 NB
lAgency or Company LSA From/To Telegraph Off to NB 710 OFf
Daie Performed 11/25/2009 Jurisdiction
Analysis Time Period MD Analysis Year Existing
Project Description
¥ Oper.(LOS) ™ Des{N) I™ Planning Data
Flow Inputs
[Volume, V 6720 veh/h Peak-Hour Facior, PHF 0.95
AADT veh/day %Trucks and Buses, P 12
Feak-Hr Prop. of AADT, K %RVs, Py 4]
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xK x D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 Eq 1.2
&y 2.0 fuy = V1 +PLEL - 1) * PeEg - 1] 0.893
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft f mith
Ri-Shoulder Lat. Clearance 6.0 ft f ;
i . e mifh
finterchange Density .50 I/mi .
fio mifh
Number of Lanes, N 5
. fy mi/fh
FFS {measured) 55.0 mifh
Base free-fiow Speed, BFFS mifh FFS 550 mith
ILOS and Performance Measures [Design (N)
Design (N
Operational (LOS) Design (N)
{(Vor DOHY) /(PHF x Nx f, xf} 1585 Hhalll Design LOS
v. = {V or
p Hv % p penin v, = (V or DDHV) / (PHF X N x i, X 1,) pc/h
] 55.0 mi/h -
D s 28.8 c/mifl mifm
=v . mifln
P P D= Vo /S pc/mifln
LOS D -
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S -Speed
P ) Ep - Exhibits23-8, 23-10 fLy - Exhibit 23-4
- Hourly volume D - Density .. o
E; - Exhibits 23-8, 23-10, 23-11 f_c - Exhibit 23-5
v - Flow rate FFS - Free-flow speed
e . f - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P n L
. LOS, 5, FFS, v_ - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYVY - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel -5 NB
Agency or Company LSA Junction Telegraph Off
Date Performed 1172512008 Jurisdiction
Pnalysis Time Period MD Analysis Year Existing
Project Descriplion
inputs
Upstream Adj Ramp Terrain: Level Downstream Adj
Ramp
[Myes [on MTYes T On
FNe [ of MNo [ Off
Lup = ft Ldown = ft
8= 55.0 mph Spr= 45.0mph
Vv, = veh/h Sketch ( show lanes, Ly, Ly, Ve V) Vo = vehh
Conversion tfo pc/h Under Base Conditions
{pefh) v e}:fh 4 PHF Tesrain % Truck %Rv frv fo v = VIPHF x f,, x f,
Freeway 6720 0.95 Level 12 0 0.883 1.00 7923
Ramp 105 0.85 Level 7 1 0.935 1.00 118
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vip= Ve {Pey ) Vaz = Vg * (Ve - VlPgg
leg = {Equation 25-2 or 25-3) Leg = {Equation 25-8 or 25-9)
I using Equation {Exhibit 25-5) Pro = 0.436 using Equation {Exhibit 25-12)
V., = pc/h 'S 2830 pcih
[V, 0TV, ay pc/h (Equation 25-4 or 25-5) V01V s 1754 pc/h (Equation 25-15 or 25-16)
lsViorV, ., > 2700 pch? [ ves | No lsVy0rV_ 4> 2700 pch? [~ Yes ™ No
lsVaorV, .. >15"V,2 I ves [ No IsVya0rV, > 15 Vi2 [ ves ™ No
If Yes,Vy,, = pa/h {Equation 25-8) fYes V., = pcth {Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capaciy LOS F?
Ve 6339 Exhibit 25-14] 9000 No
Veg Exhibit 25-7 Veg=Ve- V| 6221 Exhibit 26-14| 9000 No
Ve 118 Exhibif 25-3 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge influence Area
Actual Max Desirable Violation? Actual hiax Desirable Viclation?
Var Exhibit 25-7] Vi, 2830 | Exvibit2s-14 | 4400A0 | wo

Level of Service Determination (if not F}

L evel of Service Determination (if not F)

Dg = 5.475 + 0.00734 v  +0.0078 V,, - 0.00627 L,

Dy = 4.252 +0.0086 V,, - 0.009 L,

D = {pc/mifin) Dg = 27.0 {pc/mifn)

L OS = (Exhibit 25-4) LOS = C {Exhibit 25-4)
Speed Determination Speed Determination

Mg = {Exibit 25-19} D, = 0.309 (Exhibit 25-19)
5= mph (Exhibit 25-19) Se=  51.0 mph (Exhibit 25-19)
5o mph {Exhibit 25-19) 5y 57.4 mph {Exhibit 25-19)
5= mph {Exhibit 25-14) S = 54.3 mph {Exhibit 25-15)
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BASIC FREEWAY WORKSHEET Page ! of 1
BASIC FREEWAY SEGMENTS WORKSHEET
g% FoeenFipir Sppzed) FLS =75 it ! 4 1°
Z . e S e T — T T Application nput Cuiput
g ¢ ghami | ¢ i - SL150 “‘:-*C."‘\-: - Operational (LOS) FFS, M, v 108, 5, D
n: o6 S0mik . - — W‘M’ Design (M} FTS 05, Yy N.5D
3 Lol — B e Design ty,) FFS,L0S, N %S D
H B ST » p - Plarning (EOS) FFS, I, AADT 0SS D
X S [ - -~ | - Planiing i) FFS, LOS, AADT N,5.D
£ -~ pa (/ e _ ! .
> 0 §%}r_3$§ F}f P . Planning (v, FFS, LOS, M ¥ S0
2 RO S Nl W)
o Flil] 200 1200 1600 2000 2400
Flave Re fpefivi)
General Information |Site Information
Analyst AB Highway/Direction of Travel -5 NB
lAgency or Company {.SA From/To Lane Addition to Telegraph Off
Date Performed 11/25/2609 Jurisdiction
Analysis Time Period MD Analysis Year Existing
Project Description
I Cper(LOS) I Des.{N) [ Planning Data
Flow Inputs
Volume, V 6824 veh/h Peak-Hour Facior, PHF 0.95
AADT vehiday %Trucks and Buses, Py 12
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHY = AADTx K x D veh/h Grade % Length mi
Driver type adjustment 1.00 UpiDown %
Calculate Flow Adjustments
£ 1.00 Er 1.2
E; 2.0 Ty = MI+PH{EL - 1)+ PRiEg - 1)) 0.893
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft o mifh
Rt-Shoulder Lat. Clearance 6.0 ft .
. . fic mi‘h
Interchange Density 0.50 Ifmi ; ”
Number of Lanes, N 5 b m
. fy mith
FFS (measured} 55.0 mifh
Base free-flow Speed, BFFS mith FFS 55.0 mih
LOS and Performance Measures Design {N}
Design (N
Operational (LOS) D ‘g ’ (LO)S
esign
v ={Vor DODHV)/{PHF x Nxf,  xf 1609 c/hiln
p= M e X fo) peh v, = (V or DDHV) / (PHF x N x fi, x ) pch
S 55.0 mith P ,
D /8 26.3 c/mi mifh
=v . mifin
p P D=v,/$ pe/mifin
LOS D -
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes 5 - Speed - _
) Eg - Exhibits23-8, 23-10 T,y - Exhibit 23-4
[V - Hourly volume D - Density E_ - Exhibits 23-8, 23-10, 23-11 f, . - Exhibit 23-5
- Exhi -8, 23-10, 23- - Exhi -
v - Flow rate FFS - Free-flow speed T L !
e . f - Page 23-12 fiy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P " o
. . . LOS, S, FFS, v_ - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume P

Copyright © 2007 University of Florida, All Rights Reserved

HCS+™ version 5.3

file://C:\Documents and Settings\josephj\Local Settings\Temp\f2k38F.tmp

Generated: 12/15/2008 543 PM

12/15/2009



BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
gaﬂr Flov Spacd] FIS = 35 i g - 17
£ . e [ — T s NP Application Input Cutput
EL ! GSai_| £ N = 7 i y - Opemational (LOS) FFS, N, vy OS5, S D
= GOt -~ o [~ Design (V) FFS, LOS, v N5 D
v O L - - ——
g S ML SN Design (v, FFS, 105, 1 45 0
‘_u’ ) —r i * . I r 3 P
35 5 R i o PN Rals oS Planning (LS} FFS, N, ARDT 105, 5. D
20 57 < f W L L= Planning () FFS, LOS, AADT N3 D
o ST T e T Planning (v} FFS,LOS, W 0, 8 D
- ST e T e 9 %! b
e A0 200 2@ 1600 2000 2100
Flow etz (pefhiln)
General Information |Site information
Analyst AB Highway/Direclion of Travel -5 NB
Agency ar Company LSA FromfTo Woods Or fo Lane Addition
Date Perdormed 11/25/2009 Jurisdiction
Analysis Time Period MD Analysis Year Existing
Project Description
[ Oper.(LOS) ™ Des{N) I Planning Data
Flow Inputs
Volume, V 6824 vehih Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P, 12
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Tesrain: Level
DOHY = AADT x K x D veh/h Grade % Length mi
Driver type adjusiment 1.00 Up/Down %
Calculate Flow Adjustments
i 1.00 Ex 1.2
E; 2.0 Ty = VI1+PL{EL - 1) + PefEg - 1)] 0.893
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 fl £ mi‘h
Ri-Shoulder Lat. Clearance 6.0 ft ; .
. Lc mith
interchange Density 0.50 mi .
fo mifh
Number of Lanes, N 4
. fy mi/h
FFS (measured} 55.0 mi/h
Base free-flow Speed, BFFS mith FFS 56.0 mifh
[LOS and Performance Measures Design (N)
Design {N
Operational (LOS) __.g. 1{N)
v, = (Vor DDHVY/ (PHF x Nxf_, xf) 207171 c/hfl Design LOS
= or XN X
p Hv *Tp po/hAin v, = (V or DDHV}/ (PHF x N x f,,, x fp} pc/h
S 54.1 mi‘h ik
|
D=v /S 372 c/mifl
P pe/muin D= vy /s pc/mifin
LOS E ;
Reguired Number of Lanes, N
Glossary [Factor Location
N - Number of lanes S - Speed
P ) Er, - Exhibits23-8, 23-10 fw - Exhibit 23-4
V' - Hourly volume D - Density E. - Exhibits 23-8, 23-10, 23-11 £ - Exhibit 23-5
v_ - Flow rate FFS - Free-flow speed T ' ' e ="
P i f - Page 23-12 Ty - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P n N
) LOS, §, FFS, v - Exhibits 23-2, 23-3 f,n - Exhibit 23-7
DDHYV - Directionat design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5 NB
Agency or Company LSA Junction Woods On
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period MD Analysis Year Existing
Project Description
Inputs
Upstream Adj Ramp Terrain: Level Downstream Adj
‘ Ramp
MYes 7 On FYes [F0n
FNo 7 oOff FNo T Off
Lup = 605 ft Loown = ft
Sge= 55.0mph Spr= 45.0mph _
Vv, = 0 veh/h Sketch ( show lanes, L, Ly, Vg, V) Vo = vef/h
Conversion to pc/h Under Base Conditions
(polh) (Ve\rf/hr) PHF Terrain %Truck | %R foy T, |v=VIPHF xfy, xf,
Freeway 6710 0.95 Level 12 0 0.893 1.00 7911
Ramp 115 0.95 Level 9 0 0.917 1.00 132
UpStream 0 0.95 Level 0 0 1.000 1.00 0
DownStream
Merge Areas Diverge Areas
|Estimation of v, |Estimation of v,
Viz = Ve (Pew) Vig = Vg + (Ve - Ve)Pgp
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pew = 0.201 using Equation (Exhibit 25-5) Pep = using Equation (Exhibit 25-12)
V,, = 1592 pc/h V,,= pc/h
V3 0r Vs 3% Pe/h (Fquaton 25-4 or25- Vs 01V, po/h (Equation 25-15 or 25-16)
I§ V; 0r V50 > 2700 peh? 7 Yes I No 15 V3 0rVoyge > 2700 ph? 7 Yes 7 No
IsVy0rV, 4, >15*V,,2 [ Yes 7 No Is Vy0r Vg > 15"Vl [T Yes 7 No
If Yes V., = 3164 pc/h (Equation 25-8) IfYes,V.,, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOSF?
Ve Exhibit 25-14
Veo 8043 Exhibit 25-7 No Veg = Ve - Vg Exhibit 25-14
A Exhibit 25-3
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Veo 3206 |Exnibit2s7[  4600:Al No Vi, Exhibit 25-14 |
Level of Service Determination (if not F) |[Level of Service Determination (if not F)
Dg = 5475 +0.00734 v  +0.0078 V., - 0.00627 L, Dg = 4.252 +0.0086 V,, - 0.009 L,
D = 29.5 (pe/mifin) Dr=  (pc/mifin)
LOS = D (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Determination Speed Determination
Mg = 0.402 (Exibit 25-19) D, = (Exhibit 25-19)
Se=  49.8 mph (Exhibit 25-19) Sz=  mph (Exhibit 25-19)
S 48.0 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
S=  48.7 mph (Exhibit 25-14) S=  mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
=l S rem——" i 4 i
£ . e e [ — T P App!ication Inpiit Ouput
g SSuih | 7 7 R e ] - Operarionat (LOS)  £FS, N, g, 105, S, D
@ ~ M oy : +
2 ?"’f'l} . -~ D] UE_H“‘:;{\«,{\\ Design (N} FFS. EOS, i N, 5D
< Sl . T G2 Design iy} FFS,LOS,N 4 5.0
= - v - . r L pl .
% 5 R e 5~ N Planning (LOS) FFS, 1, ARDT (0S. 5. D
a 3 ’ - -7 — Plarning () FFS, LOS, AADT N, 5 D
&£ 40 ;}.{_%\\ef o e - :
5 T B A o ™ Plariiing fv FFS, LOS, N v, 50
g 30 % \%‘6’ 'éf‘:" '#"*‘éﬁ”‘r s 9 ) ?
= 400 200 1200 1690 08 00
Fow Rat {pethiln)
General Information |Site Information
Analyst AB Highway/Direction of Travel -5 NB
Agency or Company LSA From/{To Woods Off to Woods On
Date Performed 11/25/2009 Jurisdiction
lAnalysis Time Period MD Analysis Year Existing
Project Description
¥ Oper(LOS) I Des.(N) [™ Planning Data
Flow Inpuls
Volume, V 6710 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 12
Peak-Hr Prop. of AADT, K %RVs, P, 0
Peak-Hr Direction Prop, D Generat Terrain: Leve!
DDHV = AADT xK x D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
f 1.00 Ex 1.2
E 2.0 Trpy = VIV#PH{E - 1) + P(Eg - 1] 0.893
Speed [nputs Calc Speed Adj and FFS
Lane Width 12.0 f fL mith
Ri-Shoulder L at. Clearance 6.0 ft § ,
. . e mith
|interchange Density 0.50 Ifmi ; i
Number of Lanas, N 4 o m
. fy mith
FFS {measured) 55.0 mi‘h
Base free-flow Speed, BFFS mith FFS 55.0 mith
LOS and Performance Measuregs Design (N)
Design {N
Cperational {LOS) b "_g' f_o)s
esign
v =(Vor DDHV)/ (PHF x N xf,, x{ 1978 cfhiin
p= M Hy X o) pef v, = (V or DDHV) / (PHF x N x fpy x £, pch
S 54.4 mifh s ih
mi
C=v /S 36.4 c/mifin
P P D= vy /S pc/mifin
LGS E )
Required Number of Lanes, N
Glossary Factor i.ocation
N - Number of lanes S - Speed _ s
) Er - Exhibits23-8, 23-10 T w - Exhibit 23-4
V' - Hourly volume D -Density E. - Exhibits 23-8, 23-10, 23-11 f, . - Exhibit 23-5
- Exhibits 23-8, 23-10, 23- - Exhibit 23-
v - Flow rate FFS - Free-flow speed T Lc
e . f - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P o o
o ) LOS, S, FFS, v_ - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHV - Directional design hour volume p
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5NB
Agency or Company LSA Junction Woods Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period MD Analysis Year Existing
Project Description
Inputs
Upstream Adj Ramp Terrain: Level Downstream Adj
= Ramp
7Y 7 On :
es FYes Fon
MNo 7 oOff FNo  [TOff
L, = ft Liown = 605 ft
S -= 550mph S = 45.0mph
FF FR _
Vv, = veh/h Sketch ( show lanes, Ly, Ly, Vi, Vy) Vo = 115 veh/h
Conversion to pc/h Under Base Conditions
\ . =
(pe/h) (Veh/hr) PHF Terrain %Truck %Rv fuv fID v = V/PHF x f,,,, x 1‘p
Freeway 6710 0.95 Level 12 0 0.893 1.00 7911
Ramp 0 0.95 Level 0 0 1.000 1.00 0
UpStream
DownStream 115 0.95 Level 9 0 0917 1.00 132
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vig= Ve (Pey) Vig = Vg + (Ve - V)Pep
Leg = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pey = using Equation (Exhibit 25-5) Pep = 0.436 using Equation (Exhibit 25-12)
V., = pc/h V,, = 3449 pc/h
V01V, 5 pc/h (Equation 25-4 or 25-5) V3 0r Vs 2231 pc/h (Equation 25-15 or 25-16)
I8 V301V, 5, > 2700 peh? 72 Yes 7 No IsVyorV, ., >2700pc/h? [ Yes 2 No
IsVy0rV, ., >15*V,2 7 Yes IF No IsVyorV, ., >15*V,2 [F Yes & No
lfYes,Vy,, = pc/h (Equation 25-8) ifYes,V,,, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 7911 Exhibit 25-14| 9000 No
Vo Exhibit 25-7 Veg=Ve-Vg| 7911 |Exhibit25-14] 9000 No
Vg 0 Exhibit 25-3 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vet Exhibit 25-7] V,, 3449 Exhibit25-14 | 44001 | No
Level of Service Determination (if not F) ILevel of Service Determination (if not F)
Dr=5.475+0.00734 v o +0.0078 V,, - 0.00627 L, Dg =4.252 + 0.0086 V,, - 0.009 L
Dg = (pc/mi/in) De= 329 (pc/mifin)
LOS = (Exhibit 25-4) LOS= D (Exhibit 25-4)
Speed Determination Speed Determination
M = (Exibit 25-19) D, = 0.298 (Exhibit 25-19)
&= mph (Exhibit 25-19) 5= 51.1 mph (Exhibit 25-19)
= mph (Exhibit 25-19) So= 55.5 mph (Exhibit 25-19)
= mph (Exhibit 25-14) S = 53.5 mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
z & FromFlone Spacd] FIS = 75 enink i i 17 oD B p
i% O s o L:’;'i@r—:;-é; ?) ﬁc?ﬁo: (.08) t[fnfsmw fclrlfs "st,, D
g Goruih |~ » 0] F o - Perafion , N, !
: oy GDmim} ~ - M:‘M‘%:’ Design )] FFS, L0S, Up N, S, D
3 Lo T TN Design (v} FES, L0S. N 5,
g i ég’ =4 * — =35 Planning (LOS) FFS, I, RADT 108, 8. D
2 IS 1 P = -~ Plannitg {tf) FFS. LOS, AADT M, 5D
s 7T = Plarnaing (v} FFS, LS. N %S D
w e L o P | . X L5,
f U s MY S A 4
= o 400 300 ©2m 1400 2000 20
Flow Rete {pefiln)
General Information |Site Information
Analyst AB Highway/Direction of Travel -5 NB
Agency or Company LSA Fram{Ta Camfield On fo Woods Off
Date Performed 11/25/2008 Jurisdiction
Analysis Time Period MD Analysis Year Existing
Project Description
¥ Oper{LOS) [ Des.{N) [ Planning Data
Flow Inputs
Volume, V 6710 vehfh Peak-Hour Facior, PHF 0.95
AADT veh/day %Trucks and Buses, P 12
Peak-Hr Prop. of AADT, K %RVs, Py (¥
Peak-Hr Direction Prop, D General Terrain: Level
DDHY =AADT xKxD veh/h Grade % Length mi
Driver iype adjustment 1.00 Up/Down %
Calculate Flow Adjustments
i 1.00 = 1.2
E; 2.0 Ty = V4P L{EL - 1) # PR{ER - 1) 0.893
Speed [nputs Calc Speed Adj and FFS
Lane Width 2.0 ft £ mifh
Ri-Shoulder Lat. Clearance 6.0 ft .
fic mi‘h
interchange Density 0.50 ifmi ; ih
m
Number of Lanes, N 4 b I
. f mi/h
FFS (measured) 55.0 mi/h N
Base free-flow Speed, BFFS mith FFS 55.0 mifh
LOS and Performance Measures iDesign (N}
Design (N
Operational (LOS) Des{gn{_..o}s
esign
v = (Vor DDHV) /{PHF x Nxf_, xf ! c/hl
p=(Vor ) ho XTp) 1978 po/h/in v, = (V or DDHV) / (PHF x N x fy x 1) pch
S 54.4 mifh g milh
D=v,/S 36.4 pc/mifin D=v /S bclmilin
LOS E .
Reguired Number of Lanes, N
Glossary Factor Location
N - Mumber of lanes 5 - Speed L .
. Eg - Exhibits23-8, 23-10 fLw - Exhibit 23-4
V- Hourly volume D - Density L L
E; - Exhibits 23-8, 23-10, 23-11 fc - Exhibit 23-5
v - Fiow rate FFS - Free-flow speed
P . f - Page 23-12 fi, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P . o
. LOS, S, FFS, v, - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHY - Directional design hour volume o
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5 NB
Agency or Company LSA Junction Camfield On
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period MD Analysis Year Existing
Project Description
Inputs
Upstream Adj Ramp Terrain: Level Downstream Adj
53 = Ramp
7Y 70
es n FYes JEOn
FNo Foff FNo [ off
Ly = 810 ft Lioun = ft
B S = 55.0mph Spr= 45.0mph = vevh
Vo= 483 vehh Sketch ( show lanes, L, Lp,Ve,V,) D
Conversion to pc/h Under Base Conditions
{pcih) (Vi e\r{/hr) PHF Terrain %Truck %Rv fuv f5 v = VIPHF xf,, xf,
Freeway 6710 0.95 Level 12 0 0.893 1.00 7911
Ramp 0 0.95 Level 0 0 1.000 1.00 0
UpStream 483 0.95 Level 0 0.935 1.00 544
DownStream
Merge Areas Diverge Areas
Estimation of v, |[Estimation of v,
Vo= Vel '.DFM ) Vig = Ve + (Ve - Ve)Prp
LEQ = (Equat|0n 25-2 or 25'3) LEQ - (Equation 25-8 or 25_9)
PFM = 0.218 using Equation (EXhibit 25-5) PFD = using Equation (EXhibit 25-1 2)
V., = 1723 pc/h . v,, = pc/h
V, 0V, 0 2294 pc/h (Equation 25-4 or 25- V3 0 Vg peth (Equation 25-15 or 25-16)
I V; 0rV, 5, > 2,700 pch? Z Yes I~ No Is V3 0r Vo > 2700 ph? I Yes [ No
IsVy0rV > 15*V,,12 7 Yes 7 No IsVy0rVo5,>15*Vyi2 [ Yes 7 No
If Yes,V,,, = 3164 pc/h (Equation 25-8) IfYes,V,p, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOSF?
Ve Exhibit 25-14
Veo 7911 Exhibit 25-7 No Veg = Ve - Vg Exhibit 25-14
Vi Exhibit 25-3
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vg 3164 Exhibit 257 4600:Al No V,, Exhibit 25-14 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D = 5475 +0.00734 v  +0.0078 V,,, - 0.00627 L, D = 4.252 +0.0086 V,, - 0.009 L,
Dy = 29.2 (pc/mifin) D= (pc/miin)
LOS= D (Exhibit 25-4) LOS = (Exhibit 25-4)
Speed Determination Speed Determination
Mg=  0.400 (Exibit 25-19) D;= (Exhibit 25-19)
&= 49.8 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
= 48.0 mph (Exhibit 25-19) So= mph (Exhibit 25-19)
= 48.7 mph (Exhibit 25-14) = mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET
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BASIC FREEWAY SEGMENTS WORKSHEET
z ¥ Pl Spyzed) GTS = 35 it ’ < T
£ . rE SR e AL P P Application Input Cutiput
E Gmin | - AN it - Operationsd (LOS) FFS, N, v, L0S, & D
o Ghmih _ _ qﬁﬂq“\ﬁ{\\ Design (W} FFS, LDS, v, N.SD
g S5 ity 1 Design {r,} FFS, LOS, N v 5 D
e I & i il g p 4 d (e
%—» 5 S v e AN B e Planing (LOS) FFS, N, AADT 105, 5. D
2 2 - -~ L - Flanning f11) FFS, LOS, AADT NS, D
& e S e — et .
2 S T v Planning v FFS, LOS. M . § D
g_’ % Q‘fi '\‘5@" 'é?,é' '5‘-‘@ T &5@1}1 d 9 (g} B
= 00 200 1200 1600 2000 2400
How Rate (pefivin)
General Information [Site Information
Analyst AB Highway/Direction of Travel -5 NB
lAgency or Company LSA From/To Camtfield Off fo Carnfield On
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period MD Analysis Year Existing
Project Description
M Cper.(LOS) I Des.{N) [ Planning Data
Flow Inputs
\Volume, V 6710 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 12
Peak-Hr Prop. of AADT, K %RVs, Py o
Peak-Hr Direction Prop, D General Terrain: Levef
DDHV = AADT xKx D vehth Grade % Length i
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
f, 1.00 = 1.2
E; 20 fiy = VI+PHEL - 1) + PR(Eg - 1)) 0.893
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft » mifh
Ri-Shoulder Lat. Clearance 6.0 ft f .
Lc mi/h
|Interchange Density 8.50 lfmi .
fio mifh
Number of Lanes, N 4
. fy mi/h
FFS (measured) 55.0 mith
Base free-flow Speed, BFFS mith FFS 55.0 mih
LOS and Performance Measures Design (N}
Design (N
Operational (LOS) Pesion (M)
v = (Vor DDV} /{PHF x Nxf . xf} 7978 c/hil Design LOS
= x x
p Hv X p pehvin v, = (V o DDHV) / (PHE x N x f,y X f,) pch
S 54.4 mith .
D=v /S 364 clmil i
=y . mi
oo . peimidn D=v /8 po/mifin
. Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed
’ H”m ier 01 5 Dp ) Er. - Exhibits23-8, 23-10 f, - Exhibit 23-4
- Hourly volume - Densi
Y Y E - Exhibits 23-8, 23-10, 23-11 f, - Exhibit 23-5
v, - Flow rate FFS - Free-flow speed
L?)S L evel of seri BEES - Base free-flow Spead f, - Page 23-12 fyy - Exhibit 23-6
- Level of service - Base free-flow spee
L ) P LGS, 8, FFS, v_ - Exhibits 23-2, 23-3 fio - Exhibit 23-7
DDHY - Direclional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5NB
Agency or Company LSA Junction Camfield Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period MD Analysis Year Existing
Project Description
Inputs
Upstream Adj Ramp Terain: Level Downstream Adj
= = Ramp
" Ye =0
° n FYes [Fon
MNo [ oOff FNo [off
L, ft Liown = 810 ft
S .= 55.0mph S, = 45.0 mph
FF FR
= V=
v, veh/h Sketoh ( show fanes, L, Ly, V,V) D 0 veh/n
Conversion to pc/h Under Base Conditions
(pclh) ey | PHF Terain %Truck %Ry foy f, N =VIPHF xfy xf,
Freeway 6710 0.95 Level 12 0 0.893 1.00 7911
Ramp 483 0.95 Level 7 0 0.935 1.00 544
UpStream
DownStream 0 0.95 Level 12 0 0.893 1.00 0
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vi2= Ve (Pew) Viz= Ve *+ (Ve - Vr)Prp
Leq = (Equation 25-2 or 25-3) leq = (Equation 25-8 or 25-9)
Pey = using Equation (Exhibit 25-5) Pep = 0.436 using Equation (Exhibit 25-12)
V,, = pc/h V., = 3756 pc/h
30NV 2 pc/h (Equation 25-4 or 25-5) V301 Voa 2077 pc/h (Equation 25-15 or 25-16)
IsVy0rV, 4> 2700 pch? [Z Yes  No Is V501V, 24> 2,700 pc/h? i Yes & No
IsVy0rV, ., >15*V,2 7 Yes FZ No IsVyorV, -, >15"V,,2 [Z Yes [ No
IfYes,V,,, = pc/h (Equation 25-8) IfYes,V,,, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOSF?
Ve 7911 Exhibit 25-14 8000 No
Veo Exhibit 25-7 Veo = VE- Vi 7367 Exhibit 25-14 9000 No
Vg 544 Exhibit 25-3 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vi Exhibit 25-7| Vi 3756 Exhibit 25-14 | 4400:A1 No
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg = 5.475 +0.00734 v , + 0.0078 V., - 0.00627 L, Dg = 4.252 + 0.0086 V,, - 0.009 L,
Dg = (pc/mifin) Dr= 350 (pc/mifin)
LOS = (Exhibit 25-4) LOS= D (Exhibit 25-4)
Speed Determination Speed Determination
Mg=  (Exibit 25-19) D, = 0.347 (Exhibit 25-19)
Se=  mph (Exhibit 25-19) Sg=  50.5 mph (Exhibit 25-19)
S,=  mph(Exhibit 25-19) Se= 561 mph (Exhibit 25-19)
S = mph (Exhibit 25-14) S = 53.3 mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
gms Flox Spzed] [S = 75 puih : d i
£ » e i [ — T e .~ Application Irput Qi
Ef Bsuih |~ T I L] - Opsrafional (LOS) FFS, N, v, L0S, S, D
=3 - F v b S, .
& 80qih, < _ (B0 :‘14% Design (N} FFS, [0S, v, N.5D
< S ez Design B} FFS, LOS, M %S0
5 T - - - o p r " pr d
S Lﬂsf‘kééf’ v aa =5 R PEM & ms Planiing (LOS) FFS, N, AADT 108, S, O
z o AN I L= Planting (¢ FFS.L0S, AADT .50
s T2 AT A o Plarining (i FFS. LOS, I .50
§ " Q‘g} & ‘1?’.,?‘:‘" ﬁé“fd T 3_._5;{&'»‘6%“ 9 Wt o
= T 400 200 1200 1600 #08 2400
Flow: Bate {pcfhifin
General Information |Site Information
Analyst AB Highway/Direction of Trave! -5 NB
Agency or Company LSA From/To South of Camfield Off
Date Performed 11/25/2609 Jurisdiction
lAnalysis Time Period MD Analysis Year Existing
Project Description
IV Oper {LOS) [” Des{N) ™ Planning Data
Flow Inputs
Volume, V 7193 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 12
Peak-Hr Prop. of AADT, K %RVs, P, o
Peak-Hr Direction Prop, D General Terrain: Leve!
DDHYV = AADT x K x D veh/h Grade % Length mf
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
f, 1.00 Ex 1.2
E; 20 Ty = W+PL{EL - 1) + Bp(Eq - 1) 0.893
Speed Inputs Calc Speed Adj and FF$
L ane Width 12.0 fl f mifh
Ri-Shouider Lat. Clearance 6.0 it ¢ .
. Lc mi/h
linterchange Density 050 Ifmi .
fio mifh
Number of Lanes, N 4
. fu mith
FFS {measured) 55.0 mifh
Base free-flow Speed, BFFS mifh FFS 55.0 mifh
LOS and Performance Measures Design (N}
Design (N
Operational (LOS} =000
V or DDHV) /{PHF x N x f, f}y 2120 c/hfi Pesign LOS
v_={Vor % Nxf,, x
p= Hv % p peivin v, = (V or DDHV) / (PHF x N x f,,, x ) pc/h
S 527 mifh P ]
D=v /S 40.2 cimiA ° mi
=v . mifin
o8 P c P D= vy /S pc/mifn
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed . o
V' - Hourly vol b Dp ! Ep - Exhibits23-8, 23-10 fLw - Exhibit 23-4
- volume - Densi
ouTly Y E, - Exhibits 23-8, 23-10, 23-11 f, o - Exhibit 23-5
v, - Flow rate FFS - Free-fiow speed o
LE)S | ovel of ) BEES - Base frefi d i, - Page 23-12 fy - Exhibit 23-8
- Level of service - Base free-fiow spee
. ) . P LOS, S, FFS, Vp - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDRHV - Directional design hour volume
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
% Pree.Fioie Spicd] FES = 75 mih ’ < 1
E T w2 —tAm— 7 Application input Qutput
§_ ° gsmih_| 7  Jsl =, - Operational (LOS) FFS, N, v, L0S, S, D
“ 80mih 1 o el Design FFS, LOS, v NS D
5@ ssmin’ 4 - 1750 ign (N) S
? e T = O Design fv) FFS.LOS, N %S0
5’ W ﬁ I S E > Planning {LOS) FFS, N, AADT 10S. 5. D
f “ - .~ Planning (M) FFS, LOS, AADT NS D
< g Sﬂ-‘ ,‘ﬁ“@‘ﬁ‘?‘l-“\s\ Lt i s
o e A . Planning {¢.) FFS, LOS, N v.S 0
N 0 TP 1 w
= e 400 200 1200 1600 2000 2400
Flow Rate {pefhiln)
|IGeneral Information |Site Information
Analyst AB Highway/Direction of Travel I-5SB
IAgency or Company LSA From/To North of Ditman Ave
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
Project Description
¥ Oper.(LOS) I Des.(N) I Planning Data
low Inputs
olume, V 7008 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P; 9
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
|Calculate Flow Adjustments
f, 1.00 Ex 1.2
E; 2.0 fyy = V4P LEr - 1) + Pr(Eg - 1] 0.917
Speed Inputs [Calc Speed Adj and FFS
Lane Width 12.0 ft f mih
Rt-Shoulder Lat. Clearance 6.0 ft f .
. LC mi/h
Interchange Density 0.50 I/mi .
fio mi/h
Number of Lanes, N 5 ¢ _
FFS (measured) 55.0 mi/h N mi/h
Base free-flow Speed, BFFS mish FFS 55.0 mi/h
[LOS and Performance Measures
Operational (LOS)
=(Vor DDHV)/(PHF x Nx f, x f
v, =(Vor )/ (PHF x N x f,, x f)) 1608 pc/h/in = (V or DDHV) / (PHF x Ny x£,) och
S 55.0 mi/h mifh
D=v_/S 29. i
LOSVP D9 2 pc/mi/ln pc/miln
Required Number of Lanes, N
Glossary Factor Location
N - ber of | S - Speed
’ ':;’m Ier °I b 5 Dp::_ E - Exhibits23-8, 23-10 f, - Exhibit 23-4
- m - i
ekt i E, - Exhibits 23-8, 23-10, 23-11 f,¢ - Exhibit 23-5
v - Flow rate FFS - Free-flow speed N
LPOS Level of service BFFS - Base free-flow speed f" - Page 23-12 fy - Exhibit 23-6
- Level o i - Base e
L ) P LOS, S, FFS, v, - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
RAMPS AND RAMP JUNCTIONS WORKSHEET
IGeneral Information Site Information
Analyst AB Freeway/Dir of Travel I-5 SB
jAgency or Company LSA Junction Ditman Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
Project Description
nputs
pstream Adj Ramp emain: Level Downstream Adj
Ramp
MYes [F0n Bves [ on
M No [T oOff FNo [T Off
L, ft Loun= 975 ft
See= 55.0mph Sgr= 45.0mph
V.= vehh Sketch ( show lanes, L,, Ly, Vi, V) Vo= 105 veh
Conversion to pc/h Under Base Conditions
{pc/h) (Vi e\r{/hr) PHF Terrain %Truck %Rv fv fp v = V/IPHF x f,,,, x fp
Freeway 6890 0.95 Level 9 0 0.917 1.00 7905
Ramp 118 0.95 Level 3 0 0.971 1.00 128
UpStream
DownStream 105 0.95 Level 1 0 0.990 1.00 112
Merge Areas Diverge Areas
|Estimation of v, |[Estimation of v,
Via= Ve (Pey) Vi2=Vr+ (Ve - Vr)Prp
Leq = (Equation 25-2 or 25-3) e = (Equation 25-8 or 25-9)
Pey = using Equation (Exhibit 25-5) Pep = 0.436 using Equation (Exhibit 25-12)
V,, = pc/h V1o = 2829 pc/h
Va0r Ve, pc/h (Equation 25-4 or 25-5) V3 0rV, a0 1747 pc/h (Equation 25-15 or 25-16)
Is Vy0rV, 4, >2,700 pc/h? [ Yes [T No Is V5 0rV, ., >2700 pch? [ Yes [@ No
IsVa0rV, ., >15*V,,2 [T Yes [ No IsVa0rV, ., >1.5*V,,2 [ Yes [ No
fYesV,,, = pc/h (Equation 25-8) lfYesV,,, = pc/h (Equation 25-18)
[Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 6324 Exhibit 25-14] 9000 No
Veo Exhibit 25-7| Veo = Ve - Ve 6196 Exhibit 25-14] 9000 No
Vi 128 Exhibit 25-3 2100 No
|Flow Enten'ng Merge Influence Area low Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vasa Exhibit 25-7] V,, 2829 Exhibit 25-14 | 4400:A1 No
ILevel of Service Determination (If not F) |Level of Service Determination (if not F)
Dg =5.475 + 0.00734 v , + 0.0078 V,, - 0.00627 L, D =4.252 + 0.0086 V, - 0.009 L,
D, = (pc/mifin) D= 26.6 (pc/mifin)
LOS = (Exhibit 25-4) LOS = C (Exhibit 25-4)
Speed Determination Speed Determination
o= (Exibit25-19) D=  0.310 (Exhibit 25-19)
R mph (Exhibit 25-19) Sp= 51.0 mph (Exhibit 25-19)
;= mph (Exhibit 25-19) Se=  57.4 mph (Exhibit 25-19)
= mph (Exhibit 25-14) S = 54.3 mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
¥ Freo-Flo Specd| FES = 75 mith i < 1
E o '#—'ﬁ:;:T —~~— 1 ‘@’ . Application Input Quiput
3" ssmin |7 AT Wt N Oparational (L0S) ~ FFS, R, v, 10S, S, D
' 80 miih s - Design (N) FFS, LOS, v N, S D
] 2] 7 g p
3 e a y mesasN Design {v;) FFS,LOS,N %S D
% @ ‘g"g 17 L~ - P Planning {LOS) FFS, N, ARDT 10S,5,D
g 1 - = |~ Planning {f1) FFS, LOS, AADT N, 5D
< S'—— }’ @wrﬁ-— = et
° e e e Planning {v,) FFS, LOS, N v.,S D
H » 9&*?? L “2"‘3“1‘}‘ i % -
= o 00 200 1200 1600 2000 2400
Flow Rate {peth/n)
General Information |Site Information
alyst AB Highway/Direction of Travel 1-5SB
IAgency or Company LSA From/To Ditman Ave Off to Ditman On
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
Project Description
[ Oper.(LOS) I7 Des.(N) I” Planning Data
low Inputs
olume, V 6890 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 9
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mj
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
f 1.00 Er 1.2
Eq 2.0 Ty = VI1+PHEL - 1) + Pr(Eg - 1] 0.917
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft f mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
LC mi/h
Interchange Density 0.50 I/mi .
fo mith
Number of Lanes, N 5 ; _
FFS (measured) 55.0 mifh N mifh
Base free-flow Speed, BFFS mi/h FFS 55.0 mi/h
ILOS and Performance Measures [Design (N)
Design (N)
Operational (LOS) Des! A LOS
esign
v, = (Vor DDHV)/(PHF xN x f_,, x f 1
o= ( V) /( by XTp) 158 PN}y = (V or DDHV) / (PHF x N.x f x,) pch
S 55.0 mi/h mifh
D= ] i
LOSVP /S 1238 7 pc/mifin D = v, /s pe/mifin
Required Number of Lanes, N
Glossary |Factor Location
N - Number of | S -Speed
y H”m Ier °I anes 5 Dpee_w Er - Exhibits23-8, 23-10 f,y - Exhibit 23-4
- Hourly volume - Densi L .
E- - Exhibits 23-8, 23-10, 23-11 f, - - Exhibit 23~
v_ - Flow rate FFS - Free-flow speed 7 =Xt Lc Ex_'_‘t 35
L’E)S Level of service BFFS - Base free-flow speed f” - Page 23-12 fy - Exhibit 23-6
-Lev i -
o . ; LOS, S, FFS, v, - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5 SB
Agency or Company LSA Junction Ditman On
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
Project Description
nputs
pstream Adj Ramp emain: Level Downstream Adj
Ramp
Bvee Won [FYes [70n
FNo  Foff MNo [T Off
Lup = 975 ft L down = ft
8= 55.0 mph Ser= 45.0mph
Vo= 118 vehh Sketch ( show lanes, L,, Ly, V. V) Vo = vehvh
Conversion to pc/h Under Base Conditions
(pc/h) (Ve\r{lhr) PHF Terrain %Truck %Rv fuv fy = VIPHF x f,, xf,
Freeway 6890 0.95 Level 9 0 0.917 1.00 7905
Ramp 105 0.95 Level 1 0 0.990 1.00 112
UpStream 118 0.95 Level 3 0 0.971 1.00 128
DownStream
Merge Areas Diverge Areas
stimation of v, |Estimation of v,
Vi = Ve (Pew) Vi2 = Ve + (Ve - Vr)Pep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-)
Pey = 0.204 using Equation (Exhibit 25-5) Py = using Equation (Exhibit 25-12)
Vip = 1152 pc/h Vi, = pc/h
V,0rV, g, §§5° pc/ (Equation 25-4 or 25- V401V, 0 po/h (Equation 25-15 or 25-16)
ISV, 0r V.5, > 2,700 pch? [ Yes @ No Is V30" Vaugs > 2700 ph? [T Yes [T No
8V,0r V0 >15* V2 [@ Yes [T No IsVy0rVas, >15*Vi2 [T Yes [T No
fvesyv,, = 2261 pe/h (Equation 25-8) ffYes,Vig = pc/h (Equation 25-18)
|Capac_ity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 25-14
Vo 5765 | Exhibit 25-7 No  |Veo=Ve-Vg Exhibit 25-14
Vr Exhibit 25-3
|[Flow Entering Merge Influence Area low Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vi 2373 |Exnibit25-7]  4600:A No Vi, Exhibit 25-14 |
ILevel of Service Determination (if not F) ILevel of Service Determination (if not F)
Dg = 5.475 +0.00734 v  +0.0078 V,, - 0.00627 L, Dg = 4.252 + 0.0086 V,, - 0.009 L,
D = 20.6 (pc/mifin) D= (pc/mifin)
LOS = C (Exhibit 25-4) LOS =  (Exhibit 25-4)
Speed Determination Speed Determination
5= 0.315 (Exibit 25-19) D;=  (Exhibit 25-19)
«=  50.9 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
s 50.7 mph (Exhibit 25-19) So mph (Exhibit 25-19)
= 50.8 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET
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BASIC FREEWAY SEGMENTS WORKSHEET
g9 Ueroa.Fioe Speed] FES =75 mih ‘ 4 1
E | o I . e P Application Input Quiput
-g_ gsmih | 7 AT o Operational (LOS) FFS, N, v L0S, s D
« gomih_{ s < Design (N) FFS, LOS, v N, SD
w 60 7
S s5mbh R - 1150 -~ \ Desi
7 : ; o= gn {v) FFS. LOS, N % 5. D
2o ‘L?fz po—por e TS Plarming (L0S)  FFS, N, ARDT 05,5, D
& Y o ﬁ’ e - - Planning () FFS, LOS, ARDT N, 5D
< ST T T e e Planning {v.) FFS, LOS, N ¥, S.D
g » 9&‘3&» o M o 9% .
I ) 400 200 1200 1600 2000 2400
Flow Rate {pethiln)
General Information |Site Information
alyst AB Highway/Direction of Travel I-56 SB
Agency or Company LSA From/To Ditman Ave On to Boswell Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
Project Description
I Oper.(LOS) I Des.(N) I~ Planning Data
IFlow Inputs
Volume, V 6995 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 9
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADTxKx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fo 1.00 Eg 1.2
E; 2.0 fuy = V+P(Ex - 1) + Pr(E- 1] 0917
Speed Inputs [Calc Speed Adj and FFS
Lane Width 12.0 ft fw mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
LCc mi/h
Interchange Density 0.50 I/mi ¢ i
mi
Number of Lanes, N 5 f'D .
FFS (measured) 55.0 mi/h N mi/h
Base free-flow Speed, BFFS mi/h FFS 55.0 mi/h
ILOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Des! . LOS
esign
=(Vor DDHV)/(PHF x N xf, xf h
v, = (Vor )/ ( v Xfy) 1605 pc/h/in o=V or DDHV) / (PHF x N xfy, X ) pch
S 55.0 mi/h ]
D=v /8 29.2 c/mil mi/h
LO_Svp b ’ pamiin D=v,/S pc/mifln
Required Number of Lanes, N
|Glossary |[Factor Location
N - ber of | S - Speed
y ':lum Ier °I che 5 D: . E, - Exhibits23-8, 23-10 f, - Exhibit 23-4
- rly vi e - Densi
ourly volim v E. - Exhibits 23-8, 23-10, 23-11 f, - Exhibit 23-5
v, - Flow rate FFS - Free-flow speed n
L‘Z)S Level of service BFFS - Base free-flow speed fp - Page 23-12 fy - Exhibit 23-6
- Level 0 - e
ot . P LOS, S, FFS, v, - Exhibits 23-2, 23-3 f, - Exhibit 23-7
DDHYV - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AB Freeway/Dir of Travel 5 SB
Agency or Company LSA Junction Boswell Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
Project Description
Unputs
Upstream Adj Ramp errain: Level Downstream Adj
m m Ramp
Yi (o]
es n [TYes TToOn
MNo [T oOff MNo [T off
hip = ft L down = ft
S = 55.0mph Spr= 45.0mph
Vo= veh/h Sketch ( show lanes, Ly, Ly, Vg,Vy) Vo= veh/h
Conversion to pc/h Under Base Conditions
(pch) Vi e\t:/hr) PHF Terrain %Truck %Rv fuv f Vv = VIPHF xfy, x
Freeway 6858 0.95 Level 9 0 0.917 1.00 7869
Ramp 137 0.95 Level 5 0 0.952 1.00 151
UpStream
DownStream
Merge Areas Diverge Areas
|[Estimation of v, [Estimation of v,
Vi2= Ve (Pey) Vi2=Vr + (Ve - VeIPrp
Leg = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pev = using Equation (Exhibit 25-5) Pep = 0.436 using Equation (Exhibit 25-12)
V,, = pc/h Vo= 2830 pc/h
Vs 08 Va8 pc/h (Equation 25-4 or 25-5) V,a0r Vo 1733 pc/h (Equation 25-15 or 25-16)
Is V4 0rV,q4 > 2,700 pch? [ Yes [T No Is Vy0rV, .0 > 2,700 pch? [T Yes ¥ No
IsViorV,q,>15*V,,2 [ Yes [ No IsV40rV,a >1.5* V52 [T Yes M No
JfYes\V,y, = pc/h (Equation 25-8) JfYesV,,, = pc/h (Equation 25-18)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 6296 Exhibit 25-14} 9000 No
Veo Exhibit 25-7 Veo=Ve-Vg| 6145 |Exhibit25-14] 9000 No
Vi 151 Exhibit 25-3 2100 No
|[Flow Entering Merge Influence Area low Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Ve Exhibit 25-7] Vi, 2830 | Exhivit25-14 | a400A1 | No
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg = 5.475 + 0.00734 v  + 0.0078 V,, - 0.00627 L, Dg = 4.252 + 0.0086 V,, - 0.009 L,
Dy, = (pc/mifin) Dp= 274 (pc/mifln)
LOS = (Exhibit 25-4) LOS = C (Exhibit 25-4)
Speed Determination Speed Determination
<=  (Exibit 25-19) D, = 0.312 (Exhibit 25-19)
o mph (Exhibit 25-19) Se= 50.9 mph (Exhibit 25-19)
= mph (Exhibit 25-19) 5o 57.5 mph (Exhibit 25-19)
= mph (Exhibit 25-14) S = 64.3 mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
9 hm.m«sm_q ES = 75 rith ‘ < 1
E _ [T e [ 2 — T~ -~ Application Input Quiput
N gsmih |7 7Y - Operational (LOS)  FFS, N, v, L0S, S, D
Y GOmih - el Design (N} FFS, LOS, v N,SD
4] S5 mith” ’ z 1750 -] A
& N NS Design fvy) FFS, LOS, N %S0
% ) éf’gl B -5 ! =3 Planning (LOS) FFS, N, AADT 105,50
2 . .;;__ i P - "2 Planning () FFS. LOS, AADT N.S. D
< y AT e o Planning v.) FFS, LOS, N v, 5. 0
N 0 i ot "
= e 400 200 1200 2000 2400
Flow Rate {pethfln)
|General Information |Site Information
Analyst AB Highway/Direction of Travel 1-5SB
Agency or Company LSA From/To Boswell Off to SB 710 Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
Project Description
I Oper.(LOS) I” Des.(N) [~ Planning Data
low Inputs
olume, V 6858 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 9
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
[Caiculate Flow Adjustments
f, 1.00 = 1.2
E; 2.0 Ty = VI14P(Er - 1) + Pr(ER - 1)] 0.917
Speed Iinputs Calc Speed Adj and FFS
Lane Width 12.0 ft f mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
LC mi/h
Interchange Density 0.50 l/mi .
fio mi/h
Number of Lanes, N 5 ¢ )
FFS (measured) 55.0 mifh N mi/h
Base free-flow Speed, BFFS mi/h FFS 55.0 mi/h
ILOS and Performance Measures
Operational (LOS)
v.=(VorDDHV)/(PHF x Nxf,, xf) 1574
p= )/ (PHE x Nxfyy, xf) 15 p/hin »=(V or DDHV) / (PHF X N x fy, x£,) po/h
S 55.0 mi/h .
D=v /S 28.6 pc/mi/in mi/h
oS P D ) pc/mifln
Required Number of Lanes, N
Glossary [Factor Location
N - Number of | S -Speed
¢ H”m Ie' °I a":s 5 Dp:;ty Er - Exhibits23-8, 23-10 fu - Exhibit 23-4
- Hourly volum - Del - .
E- - Exhibits 23-8, 23-10, 23-11 f~-E -
v_ - Flow rate FFS - Free-flow speed Thq 3 Lc xr.ut.)lt 235
LE)S Level of service BFFS - Base free-flow speed f” - Page 23-12 fy - Exhibit 23-6
-Le - w
Y i P LOS, S, FFS, v, - Exhibits 23-2, 23-3 f,5 - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
= - 7 7
E oo e e = — - @:—.m__ Lo Application Input Qutput
P gsnib |7 IR W NP Operational (LOS)  FFS, N, v, 10S,5,D
Y :g::.:' £ _ p— Des!'gn N FFS, LOS. v, N,5D
3 e AR T T a e s Design &) FFS, LOS, N % 5.0
% 5 Qg/ v i -5 = = Planning (LOS) FFS, N, AADT 105, 5, D
& o S Al i - B Planning () FFS, LOS, AADT N,SD
e ”‘?5 BT e o — Planning FFS. LOS. N v 5.0
2w 9@;\% &% ?@‘% i 8% E
= e 460 200 1200 1600 2000 2400
Flow Rate {pefhia)
General Information |Site Information
alyst AB Highway/Direction of Travel I-5SB
IAgency or Company LSA From/To SB 710 Offto SB 710 On
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
Project Description
¥ Oper.(LOS) I Des.(N) [~ Planning Data
low Inputs
Volume, V 4427 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 10
Peak-Hr Prop. of AADT, K %RVs, Pr 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
[Calculate Flow Adjustments
f, 1.00 Ex 1.2
E; 2.0 fiy = VN+P(Eg - 1) + PrEg - 1)] 0.909
Speed Inputs [Calc Speed Adj and FFS
Lane Width 12.0 ft fiw mih
Rt-Shoulder Lat. Clearance 6.0 ft f .
Lc mi/h
Interchange Density 0.50 /mi .
fip mi/h
Number of Lanes, N 3 ¢ _
FFS (measured) 55.0 mi/h N mih
Base free-flow Speed, BFFS mi/h FFS 5.0 mi/h
|ILOS and Performance Measures [Design (N)
Design (N
Operational (LOS) Des, . LOS
esign
=(Vor DDHV)/(PHF x N x f,, x f
v, = (Vor )/ (PHF x N xfy, xf) 1709 pc/h/in o= (Vor DDHV) / (PHF x N x f,y, xf,) pch
S 55.0 mi/h mith
D=v_ /S . i
" Z’ ! pemin -y /s pc/miin
Required Number of Lanes, N
|Glossary [Factor Location
N - f i - Speed
’ :“mt:er °| anes ;’ Dpee,ty Er - Exhibits23-8, 23-10 f, - Exhibit 23-4
- Hourly volume - Densi o .
E- - Exhibits 23-8, 23-10, 23-11 f ~ - Exh -
v_ - Flow rate FFS - Free-flow speed 77 =XnIbis Lc x' It')lt 23-5
LE)S Level of service BFFS - Base free-flow speed f" - Page 23-12 fy - Exhibit 23-6
- Level o -
Vel e . P LOS, S, FFS, v, - Exhibits 23-2, 23-3 f - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
E=fll e P . A .
i » omib | ":eﬁn‘;:;:é\\ —EP-——g Ilcz_mo; 108 —LFF; tN -—-"—-?:)ns lg’ b
ih_| ~# - o 7 o~ - peration v N, ¥y ,
Y B0Mih ~ A0 M - Design () FFS, LOS, v N5 D
3 sSmih” 4 - 1750 = : !
: SL LA VLN SR S Design (v) FFS, LOS, N %50
% ) ég” fe g > Planning (LOS) FFS, N, ARDT 0S, S, D
& 0 AY_ ezl e - L~ Planning (1) FFS, LOS, AADT N, 5D
s AT P Planning {v.) FFS, LOS, N v, 5, D
g » 9‘?5_«‘?? onid ‘i’@% il A r
= o 400 200 1200 2000 2400
Flow Rate {pefh/in)
i{General Information |Site Information
Analyst AB Highway/Direction of Travel 1-5S8B
IAgency or Company LSA From/To SB 710 On to Triggs Off
Date Performed 11/25/2009 Jurisdiction
IAnalysis Time Period AM Analysis Year Existing
Project Description
[ Oper.(LOS) I Des.(N) I~ Planning Data
IFlow Inputs
Volume, V 6435 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P; 9
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade %  Length mi
Driver type adjustment 1.00 Up/Down %
[Calculate Flow Adjustments
f, 1.00 Er 1.2
Ey 2.0 Ty = VI1+PEL - 1) + PR(Eg - 1)] 0917
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft f mi/h
Rt-Shoulder Lat. Clearance 6.0 ft £ .
Lc mi/h
Interchange Density 0.50 /mi ' mi/h
Number of Lanes, N 4 f'D )
FFS (measured) 55.0 mi/h N mih
Base free-flow Speed, BFFS mi/h FFS 55.0 mi/h
{LOS and Performance Measures Design (N)
Operational (LOS) gesF f LT):S
esign
=(Vor DDHV)/(PHF xNxf_, xf h/l
Vp = (V or DDHV) / ( v xfp) 1846 pc_’ /in v, = (V or DDHV) / (PHF x N x fy, xf,) pc/h
S 54.9 mi/h mi/h
II_D(:SVP /S 23.6 pc/mifin D = v, /S pc/mifin
Required Number of Lanes, N
IGlossary Factor Location
N - Number of la S - Speed
" Hum ' r o' mnes > D: " Ex - Exhibits23-8, 23-10 f_ - Exhibit 23-4
- Hourly volume - Densi - .
E- - Exhibits 23-8, 23-10, 23-11 f ~ - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed 7 - Exhibits Lc x.|.| 5
LOS - Level of serv BFFS - Base free-flow speed f, - Page 23-12 f - Exhibit 23-6
- Level of service - ree-
o i P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5 SB
Agency or Company LSA Junction Triggs Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
Project Description
nputs
Upstream Adj Ramp emain: Level Downstream Adj
Ramp
Myes MEon MYes [F0On
FNo  [Foff MNo [7Of
Lp = 666 ft biown = ft
S = 55.0mph Ser= 45.0mph
V. = 249 veh/h Sketch ( show lanes, Ly, L, Vz,V,) Vo= vetvh
Conversion to pc/h Under Base Conditions
{pc/h) (Vi e\I{/hr) PHF Terrain %Truck %Rv fuv fp v = VIPHF x f,,,, x fp
Freeway 6321 0.95 Level 9 0 0.917 1.00 7253
Ramp 114 0.95 Level 5 0 0.952 1.00 126
UpStream 249 0.95 Level 2 0 0.980 1.00 267
DownStream
Merge Areas Diverge Areas
Estimation of v, |Estimation of v,
Vig=Ve(Pry) Vi2 = Ve * (Ve - Vo)Pep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pey = using Equation (Exhibit 25-5) Pep = 0.436 using Equation (Exhibit 25-12)
V,, = pc/h Vy, = 3233 pc/h
V,0r V0 pc/h (Equation 25-4 or 25-5) V307V, 2010 pc/h (Equation 25-15 or 25-16)
Is V01V, 4, >2,700 pch? [ Yes [T No Is V30rV,q,>2700 pch? [T Yes I No
IsVyorV,q.,>1.5*V,2 [T Yes [T No IsVi0rV,.,>15* V)2 [T Yes [@ No
If Yes,V,p, = pc/h (Equation 25-8) If Yes,V,,, = pc/h (Equation 25-18)
Capacity Checks Capac_ity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 7253 Exhibit 25-14] 9000 No
Veo Exhibit 25-7| Veo =Ve-Vrl 7127 Exhibit 25-14] 9000 No
Vi 126 Exhibit25-3 | 2100 No
low Entering Merge Influence Area low Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
\/ Exhibit 25-7| Vs 3233 Exhibit 25-14 | 4400:All No
evel of Service Determination (if not F) ILevel of Service Determination (if not F)
Dg =5.475+0.00734 v . + 0.0078 V,, - 0.00627 L, Dg =4.252 +0.0086 V,, - 0.009 L
D, = (pc/mi/in) D= 30.8 (pc/mifin)
LOS = (Exhibit 25-4) LOS= D (Exhibit 25-4)
Speed Determination Speed Determination
s=  (Exibit 25-19) D, = 0.309 (Exhibit 25-19)
o= mph (Exhibit 25-19) Sr= 51.0 mph (Exhibit 25-19)
e mph (Exhibit 25-19) S0~ 56.4 mph (Exhibit 25-19)
= mph (Exhibit 25-14) S = 53.8 mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
ngmemsmm 75 itk ’ 4 4
- R T P S Appliation Input Qutput
gsmih |~ AT -~ e Operational (LOS) FFS, N, v 105,5D
" p
% G0l . T i . e Design (N) FFS, LOS, v, N.5 D
x 00 S5 mih” ’ - 1750~ ) »
S s L T TN Design {v;) FFS, LOS, N % 5.0
2 o ‘gé;"g yae 5 1= =3 Planning (LOS) FFS, N, AADT 10S, S, D
£ o &Y T P L~ L~ Planning {10 FFS, LOS, AADT N,5.D
o K AN A - Planning (v,) FFS. LOS, N v, S D
N T 9, .
= o 400 200 1200 1600 2000 2400
Flow Rate {perhfln)
|General Information |Site Information
Analyst AB Highway/Direction of Travel 1-5SB
Agency or Company LSA From/To Triggs Off to Triggs On
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
Project Description
¥ Oper.(LOS) I Des.(N) I~ Planning Data
low Inputs
olume, V 6321 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P; 9
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
{Calculate Flow Adjustments
f, 1.00 Eg 1.2
Er 2.0 fiy = VI1#PL(EL - 1) + PR(ER - 1] 0917
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft £ mih
Lw
Rt-Shoulder Lat. Clearance 6.0 ft £ .
LC mi/h
Interchange Density 0.50 /mi ¢ mi/h
i
Number of Lanes, N 4 f'D _
FFS (measured) 55.0 mi/h N mi/h
Base free-flow Speed, BFFS mi/h FFS 55.0 mi/h
ILOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desf . LOS
esign
=(VorDDHV)/(PHF xNxf,, xf) 1 I
Vp = (Vor DDHV) / (PHF x N x fyy, x ) 1813 pc/h/in v, = (V or DDHV) / (PHF x N x fyy, xf,) pch
S 55.0 mi/h .
D=v /S 33.0 c/mifln mi/
LOS ’ D . P D= Vo /8 pc/mifin
Required Number of Lanes, N
Glossary Factor Location
N - Number of | S - Speed
¢ H“m 'er °' - ) D::: Er - Exhibits23-8, 23-10 f, - Exhibit 23-4
- Hour| m -
. v E. - Exhibits 23-8, 23-10, 23-11 f, ¢ - Exhibit 23-5
v_ - Flow rate FFS - Free-flow speed .
LpOS Level of service BFFS - Base free-flow speed fp - Page 23-12 fy - Exhibit 23-6
- Lev ervi -
o . P LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,o - Exhibit 23-7
DDHYV - Directional design hour volume P

Copyright © 2007 University of Florida, All Rights Reserved

HCS+™ version 5.3

file://C:\Documents and Settings\josephj\Local Settings\Temp\f2k96.tmp

Generated: 12/15/2009 3:12 PM

12/15/2009



RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5 8B
Agency or Company LSA Junction Triggs On
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
Project Description
linputs
Upstream Adj Ramp Terrain: Level Downstream Adj
B % Ramp
¥ Yes On
MYes [T0On
M No [ oOff MNo [Toff
L= 666 ft L= Tt
S = 550mph Ser= 45.0 mph
Vo= 114 ven Sketch ( show lanes, L, Ly, V. V) Vo= venh
{Conversion to pc/h Under Base Conditions
(pcth) v e‘,:/h ) PHF Terrain %Truck %Rv fuv f, = VIPHF x f,,, x .
Freeway 6321 0.95 Level 9 0 0.917 1.00 7253
Ramp 249 0.95 Level 1 0 0.990 1.00 265
UpStream 114 0.95 Level 3 0 0.971 1.00 124
DownStream
Merge Areas Diverge Areas
Estimation of v, |Estimation of v,
Vo= Ve I?FM ) Vi2 = Ve + (Ve - VlPep
LEQ = (Equatlon 25-2 or 25'3) LEQ = (Equation 25-8 or 25_9)
PFM = 0.185 using Equation (Exhibit 25-5) PFD = using Equation (Exhibit 25-12)
Vy, = 1339 pe/h vy, = pc/h
V,0rV, g, 25;57 pc/h (Equation 25-4 or 25- V, 07V, 50 po/h (Equation 25-15 or 25-16)
Is V; 0r V5, > 2,700 pch? 7 Yes I No Is V3 0r V54 > 2700 pch? [ Yes I No
Isvaorvav“>1-5av12/2 ¥ Yes [T No |SV30rVav34>1.5'V12/2 I_Yes [_No
Jivesv,,, = 2901 pc/h (Equation 25-8) ffYesVig = pc/h (Equation 25-18)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOSF?
Ve Exhibit 25-14
Vo 7518 | Exhibit25-7 No Veo = Ve - Vi Exhibit 25-14
Vi Exhibit 25-3
IFlow Entering Merge Influence Area low Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Va2 3166 Exhibit 25-7]  4600:Al No Vv, Exhibit 25-14 |
|ILevel of Service Determination (if not F) evel of Service Determination (if not F)
Dr=5475+0.00734 v, +0.0078 V,, - 0.00627 L, D, =4.252 +0.0086 V,, - 0.009 L
D = 29.0 (pc/mifin) D.=  (pc/mifin)
1OS = D (Exhibit 25-4) LOS =  (Exhibit 25-4)
Speed Determination Speed Determination
5= 0.398 (Exibit 25-19) D= (Exhibit 25-19)
&= 49.8 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
= 49.0 mph (Exhibit 25-19) So= mph (Exhibit 25-19)
= 49.3 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
£ Hevee.Fiper Specd) FFS = 75 i ‘ e I
E [T mn [ —Tame— o 7 Application Input Quiput
"g s g5 mit_| 7 S JaE = ] - Openational (LOS) FFS, N, v l0S, 5D
@ B0 LM s I Design {N) FFS, LOS, v N.5 D
n B 7 p
3 S5 i 4 _ 1780 7 \ Desi
? 7 HE, gn {vy) FFS. LOS, N WS D
Ear— *—g/ L P Ea Planning (LOS) FFS, N, AADT 0, S, D
a i - - | -~ Planning {il) FFS, LOS, AADT N, 3D
2w DIV S id (P - by
o & e o~ Planning (v.) FFS. LOS, M v.S5 D
5w 9&‘3&? 88 T o 1% -
= e 400 200 1200 1600 2000 2400
Flow Rate {pethfin)
|General Information |Site Information
Analyst AB Highway/Direction of Travel I-5 SB
IAgency or Company LSA From/To Triggs On to Eastern Off
Date Performed 11/25/2009 Jurisdiction
lAnalysis Time Period AM Analysis Year Existing
Project Description
¥ Oper.(LOS) I Des.(N) I Planning Data
low Inputs
olume, V 6570 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P, 9
Peak-Hr Prop. of AADT, K %RVs, P, 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
f, 1.00 Eq 1.2
E, 2.0 fuy = VI4PH(E - 1) + PR(Eg - 1] 0.917
Speed Inputs [Calc Speed Adj and FFS
Lane Width 12.0 ft fw mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
i Lc mi/h
Interchange Density 0.50 1/mi ]
fo mi/h
Number of Lanes, N 4 ¢ )
FFS (measured) 55.0 mi/h N mirh
Base free-flow Speed, BFFS mi/h FFS 55.0 mi/h
ILOS and Performance Measures [Design (N)
Design (N)
Operational (LOS) Des! a LOS
esign
= (V or DDHV) / (PHF x N x f, f /|
v, = (V or DDHV) /( xfyy xf)) 1885 pc/h/in v, = (V or DDHV) / (PHF x N x fy,, x ) pc/h
S 54.8 mi/h milh
D=v /S 4. i
vp 34.4 pc/mifin D = v, /s pc/mifin
LOS D .
Required Number of Lanes, N
Glossary Factor Location
N -N f | S - Speed
¢ Humt:er o| ?nnes . D:n " Er - Exhibits23-8, 23-10 .\ - Exhibit 23-4
- Hourly volume - si . .
E. - Exhibits 23-8, 23-10, 23-11 f, - Exhib -
v_ - Flow rate FFS - Free-flow speed T B Lc Xr_"_ ft 23-5
LI:)S Level of ice BFFS - Base free-flow speed fp - Page 23-12 fi - Exhibit 23-6
- Level of serv - e
- . P LOS, S, FFS, v, - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5SB
Agency or Company LSA Junction Eastem Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period AM Analysis Year Existing
Project Description
nputs
Upstream Adj Ramp Terrain: Level Downstream Adj
Ramp
MYes [FOn Bvyes IWon
MNo [ off MNo [T off
Lup = ft Ld°w" } ft
Sgp= 55.0mph Spr= 45.0mph
Vo = veh/h Sketch { show lanes, Ly, Ly, Vi, Vy) Vo = ol
Conversion to pc/h Under Base Conditions
{pc/) (Vi e\rflhr) PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 5985 0.95 Level 9 0 0.917 1.00 6867
Ramp 585 0.95 Level 5 0 0.952 1.00 647
UpStream
DownStream
Merge Areas Diverge Areas
|[Estimation of v, [Estimation of v,
Vi = Ve (Pey) Vi2=Vr * (Vg - VRIPgp
Leq = (Equation 25-2 or 25-3) Lo = (Equation 25-8 or 25-9)
Pev = using Equation (Exhibit 25-5) Pep = 0.436 using Equation (Exhibit 25-12)
V= pc/h N,y = 3359 pch
Vs 0r Vo5 pc/h (Equation 25-4 or 25-5) V30rV, s 1754 pc/h (Equation 25-15 or 25-16)
Is V3 or Vav34 >2,700 pch? [ Yes [T No Is V3 or Vav34 >2,700 pch? [ Yes ¥ No
IsV30rV, 2> 1.5* V.2 [ Yes 7 No Is V30r Ve, > 1.5* V2 [T Yes @ No
'If Yes,\Vy,, = pc/h (Equation 25-8) fYes,V,,, = pc/h (Equation 25-18)
[Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 6867 Exhibit 25-14] 9000 No
Vo Exhibit 25-7 Veo = VE- Vi 6220 Exhibit 25-14] 9000 No
Vg 647 Exhibit 25-3 2100 No
|[Flow Entering Merge Influence Area low Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vria Exhibit 25-7| Vi, 3359 Exhibit 2514 | ad00:A1 | No
evel of Service Determination (if not F) evel of Service Determination (if not F)
D =5.475+0.00734 v o + 0.0078 V,, - 0.00627 L, Dy = 4.252 + 0.0086 V4, - 0.009 L
Dy = (pc/mifin) D= 31.3 (pc/mifin)
LOS = (Exhibit 25-4) LOS= D (Exhibit 25-4)
Speed Determination Speed Determination
s=  (Exibit 25-19) Ds=  0.356 (Exhibit 25-19)
o= mph (Exhibit 25-19) SR™ 50.4 mph (Exhibit 25-19)
= mph (Exhibit 25-19) So= 57.4 mph (Exhibit 25-19)
mph (Exhibit 25-14) S = 53.7 mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
g Froe.Flo Spacd) FES = 75 milh ‘ 4 1
E_IT "1 dmn [~ Tiwed_ .~ Application Input Quiput
-§_ o Gsmih |7 PR IR Y it - Operational (LOS) FFS, N,y L0S, 5, D
& B0mih 1 o 4@5 M he. N Design (N) FFS, LOS, v N.S. D
x 0 ssmih’ 7 e 1750
3 i - . o8 PN Design (v;) FFS, LOS, N %S, 0
P A2 Be c - D~ ¥ .
%‘ » g 7 [# = o Planning (LOS) FFS, N, RADT L0S, S, D
& AN BN P - Planning (1) FFS,LOS,AMDT  N,5,D
s S AT P Planning () FFS, LOS, N %S0
MR PP L :
= e 1400 200 1200 1600 2000 2400
Flow Rate {pethfln)
General Information |Site Information
alyst AB Highway/Direction of Travel I-5 SB
lAgency or Company LSA From/To Eastern Off to Eastern On
Date Performed 11/25/2009 Jurisdiction
,Analysis Time Period AM Analysis Year Existing
Project Description
¥ Oper.(LOS) I Des.(N) I~ Planning Data
|IFlow Inputs
Volume, V 5985 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 9
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
|{Calculate Flow Adjustments
f, 1.00 Eg 1.2
E, 2.0 fiy = V+P(Ey - 1) + Pr(ER - 1)] 0.917
Speed Inputs |Calc Speed Adj and FFS
L.ane Width 12.0 ft fi mih
Rt-Shoulder Lat. Clearance 6.0 ft £ .
. . Lc mih
Interchange Density 0.50 I/mi £ i
mi
Number of Lanes, N 4 ID
: N mi/h
FFS (measured) 55.0 mifh
Base free-flow Speed, BFFS mi/h FFS 55.0 mi/h
LOS and Performance Measures [Design (N)
ign (N)
Operational (LOS) gesf : LOS
esign
=(VorDDHV)/(PHF x N xf,, xf h
p=( ) ( w X)) 1717 pc/hin v, = (V or DDHV) / (PHF x N x fy, x£,) pch
S 55.0 mi/h )
D=v /S 31.2 c/mi mi/
LO—SVp : . pami/in D= Vp /S pc/m|/|n
Required Number of Lanes, N
Glossary [Factor Location
N - Number of | S - Speed
umper olanes - Er - Exhibits23-8, 23-10 f, - Exhibit 23-4
V' - Hourly volume D - Density E., - Exhibits 23-8, 23-10, 23-11 £, - Exhibit 23-5
v - Flow rate FFS - Free-flow speed T ' ' L =
P ) f - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P - o
. . LLOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
g e Pl Sprzed] BES = 25 rah i 4 17
'é:, % resshie e s AL =~ — T f:T/'Elﬂ‘“ i ,—f,f Application 108 Input Quput
E oot | £ A T Ay - Operational [LOS, FFS. N, v 108, 5. D
& o 80w - M T e g Design (M} FFS, LOS. v N,5,D
3 51t 4 ~ 1 N Design ty) FFS, LOS, N %50
?') . T L e ¥ = r t [~
2 I S*Eg,lff gy T B a2 Planning (.0S) FFS, N, ARDT 108, 5, D
& &5 1 PR - L, -7 Planning (P FF$. LS, ARDT N,S D
5w ST LY Plonving (e} FFS, LOS, N ¥, 5D
g % @%@ A T il L - L
=y 400 200 1200 1600 200 200
Fow Rez (pellifn)
General Information |Site information
Analyst AB Highway/Direction of Travel -5 58
IAgeincy or Company LSA From/To North of Ditman Ave
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period PM Anglysis Year Existing
Project Description
[+ Oper{LOS) ™ Des.{N) I Planning Data
Flow inputs
Voiume, V 6068 vehih Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 7
FPeak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D Generai Terrain: Level
DDHV = AADT x Kx D vehih Grade % Length mi
Driver type adjusiment 1.00 Up/Down %
Calculate Flow Adjustments
f, 1.00 = 1.2
E; 20 T = VH+PL{EL - 1) + PiEg - 1] 0.935
Speed nputs Calc Speed Adj and FFS
Lane Width 12.0 ft f mifh
Ri-Shoulder Lat. Clearance 6.0 ft ¢ .
i ) L mi/h
[interchange Density 0.50 I/mi .
fio mi/h
Number of Lanes, N 5
. fy mifh
FFS (measured} 55.0 mish
Base free-flow Speed, BFFS mith FFS 55.0 mi/h
[LOS and Performance Measures Design (N}
Design (N
Operational (LOS) Dg (LO}S
esign
v = (Vor DDHV}/ {PHF x N x{,, xf 1367 c/biln
p= A v % fp) P/ v, = (V or DDHY) / (PHE x N x fp, X ) pe/h
S 55.0 mih ,
D 'S 24.9 c/mifl ° i
=V .
p Pemi b=y 18 p/miln
LOS C '
Reguired Number of Lanes, N
Glossary {Factor Location
N - Number of lanes S - Speed
pee Eg - Exhibits23-8, 23-10 f,\y - Exhibit 23-4
V' - Hourly volume D - Density £ - Exhibits 23-8, 23-10, 23-11 f, . - Exhibit 23-5
- Exhibits 23-8, 23-10, 23- - Exhibit 23-
v_ - Flow rate FFS - Free-low speed T e =
e . f - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P o o
L . LOS, 5, FFS, v_ - Exhibits 23-2, 23-3 f5 - Exhibit 23-7
DDHV - Directional design hour volume e
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5 SB
Agency or Company LSA Junction Ditman Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period PM Analysis Year Existing
Project Description
Inputs
Upstream Adj Ramp Terrain: Level Downstream Adj
‘ ; Ramp
fYes I On P Yes [ on
FNo [ of N0 Fof
Lup = ft Loown = 975 ft
8 = 55.0 mph Spr = 45.0 mph
Vy = veh/h Sketch ( show lanes, Ly, Lp,Vq,V,) Vo = 156 vehrh
Conversion to pc/h Under Base Conditions
{pch) (VeX/hr) PHF Terrain %Truck %Rv fv fo v = VIPHF xf,, xf,
Freeway 5986 0.95 Level 7 0 0.935 1.00 6742
Ramp 82 0.95 Level 2 0 0.980 1.00 88
UpStream
DownStream 156 0.95 Level 2 0 0.980 1.00 167
Merge Areas Diverge Areas
Estimation of v, |Estimation of v,
Vig= Ve (Pey) Vip = Vg * (Vi - Vr)Pep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pev = using Equation (Exhibit 25-5) Pep = 0.436 using Equation (Exhibit 25-12)
Vo = pc/h V,,= 2548 pclh
Va0rV, pc/h (Equation 25-4 or 25-5) Va0V, e 1591 pc/h (Equation 25-15 or 25-16)
IsVy0rV, ., >2700 pc/h? 7 Yes 7 No IsVy0rV,,., > 2,700 pch? 2 Yes 1 No
IsVz0rV, ., >15*V,/2 2 Yes E No IsVa0rV, . >15*V,,12 FF Yes & No
fYes,Vy,, = pc/h (Equation 25-8) if Yes,Vy,, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 5731 Exhibit 25-141 9000 No
Vo Exhibit 25-7 Veo=Ve-Vg| 5643  |Exhibit25-14] 9000 No
Ve 88 Exhibit25-3 | 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Ve Exhibit 25-7| V,, 2548 | Exnivit25-14 | ag00m1 | o
ILevel of Service Determination (if not F) |[Level of Service Determination (if not F)
Dg =5.475+0.00734 v - +0.0078 V,, - 0.00627 L, Dy = 4.252 + 0.0086 V,, - 0.009 L,
D = (pc/mifin) Dr=  24.1 (pc/mifin)
LOS = (Exhibit 25-4) LOS = C (Exhibit 25-4)
Speed Determination Speed Determination
M= (Exibit 25-19) D= 0.306 (Exhibit 25-19)
Sz=  mph (Exhibit 25-19) rR=  51.0mph (Exhibit 25-19)
S,=  mph (Exhibit 25-19) S¢=  58.0 mph (Exhibit 25-19)
S = mph (Exhibit 25-14) = 54.7 mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
=Sl TP o ! < 1
g ?0 e i [ T2 < Application Input Chutput
g_ Goeih | £ T .‘IEJ_H_;\\__:: e Operational (LOS} FFS, b, S 105,85, D
& Gomin_ < - MS@J Design (V) FFS, LOS, ¥, N, 5D
3 i T e e s Design by FFS, LOS,N S D
¥ S—174 % p =S Planing {LOS} FFS, N, ARDT L0S, 5. D
% X ’ - -~ |- Planning () FES, LOS, AADT N, S, D
£ 40 gLt — s .
z : | T L Planning (v £FS, 105, M .50
5 % U P Y ok 4 ) : >
= g 400 200 1200 100 iy 240
Flow Ratz {pefiedn)
General Information |Site Information
Analyst AB Highway/Direclion of Trave! -5 88
Agency or Company LSA From/To Ditman Ave OF fo Ditman On
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period PM Analysis Year Existing
Project Description
¥ Oper {LOS) [ Des(N) I Planning Data
Flow Inputs
Volume, V 5986 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 7
Peak-Hr Prop. of AADT, K %RVs, P, 0
Peak-Hr Direction Prop, D General Terrain: Levef
DDHV = AADT x K x D veh/h Grade % Length mi
Driver type adjustment 1.06 Up/Down %
Calculate Flow Adjustments
f, 1.00 = 1.2
Eq 2.0 Ty = HOHPHEL - 1) + PR{Eg - 1) 0.935
Speed Inputs Calc Speed Adj and FFS
Lane Widih 12.0 ft f mifh
Ri-Shoulder Lat. Clearance 6.0 fi .
. : fic mi/h
Interchange Density 0.50 Ifmi ¢ "
Number of Lanes, N 5 © m
_ fy mifh
FFS (measured} 55.0 mith
Base free-flow Speed, BFFS mi‘h FFS 55.0 mith
ILOS and Performance Measures Design (N)
Design (N
Operational {LOS} 5 ‘g (LO)S
esign
v_ = (Vor DDHV) /A {(PHF x N xf_, xf 1348 e/hiin
p= a w X fp) P v, = (V or DDHV) / (PHF X N x fy, x ) peh
S 55.0 mifh s itk
D=v /S 245 mifln
e pd/ D=v,/S pa/mifin
LOS c ,
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed
P . Ep, - Exhibits23-8, 23-10 T, w - Exhibit 23-4
vV - Hourly volume D - Density . e
E. - Exhibits 23-8, 23-10, 23-11 f,c - Exhibit 23-5
v - Flow rate FFS - Free-flow speed
P . f - Page 23-12 f,, - Exhibit 23-8
LOS - Level of service BFFS - Base free-flow speed P - L
) ) ) LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHY - Directional design hour vaiume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5 SB
Agency or Company LSA Junction Ditman On
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period PM Analysis Year Existing
Project Description
Inputs
Upstream Adj Ramp Temain: Level Downstream Adj
Ramp
 Yes 7 On
F off
LUP } a5 I‘down = ft
Ser= 55.0mph Spr= 45.0mph
V.= 82 vehh Sketch ( show lanes, L, Ly Vi V) Vo= vehh
Conversion to pc/h Under Base Conditions
{pcth) (VeX/hr) PHF Terrain %Truck %Rv fuv fo v = VIPHF x f,, xf,
Freeway 5986 0.95 Level 7 0 0.935 1.00 6742
Ramp 156 0.95 Level 2 0 0.980 1.00 167
UpStream 82 0.95 Level 2 0 0.980 1.00 88
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vi = Ve (Pe) Vi = Vg + (Vg - Ve)Pep
Lea = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pey = 0.197 using Equation (Exhibit 25-5) Pey = using Equation (Exhibit 25-12)
Viz = 969 pc/h . V., = pc/h
V, 07V, 00 155;75 pe/h (Bquation 25-4 or 25- V, 01V, pe/h (Equation 25-15 or 25-16)
1§V, 0r V5 > 2700 peh? [~ Yes |7 No Is V3 0r Ve > 2700 ph? [ Yes [ No
sV, 01V, > 15 V.2 7 Yes 7 No lsVyorV, ., >15*V,2 [ Yes F No
[ffYesV,,, = 1968 pc/h (Equation 25-8) If Yes,V.p, = pe/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 25-14
Veo 5089 |Exhibit25-7 No Veo = Ve - Vg Exhibit 25-14
Vg Exhibit 25-3
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Ve 2135 [Exnbit2s7]  4600:Al No Vi, Exhibit 25-14 |
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dy = 5475 +0.00734 v , +0.0078 V,, - 0.00627 L,, Dg = 4.252 +0.0086 V,, - 0.009 L,
D = 18.7 (pc/mifin) D= (pc/mifin)
LOS = B (Exhibit 25-4) LOS =  (Exhibit 25-4)
Speed Determination Speed Determination
M= 0.306 (Exibit 25-19) Di= (Exhibit 25-19)
Sk= 51.0 mph (Exhibit 25-19) SR= mph (Exhibit 25-19)
S;=  51.5 mph (Exhibit 25-19) S¢=  mph (Exhibit 25-19)
S = 51.3 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
=S TP F— i < 4
£ » i 7 e P A Application nput Quiput
Z ' Cowih | ¢ AT ] et - Operational OS] FFS, M, v, 10S, 8, D
s soail, 2 _ B [T Mt i P Desiga (N} FFS. LOS, % NS D
g T — 52 ’T,_::\ Design ty,} FFS, LOS, M .50
> g2 = =5 = Plarning (LOS) FFS, 8, AADT L0S, S, D
En Rr o i “ - e N o Planning (M) FFS. LOS, ARDT NS5 D
w SN T A oy o = Plarming v FFS. 105, N v, 5. D
5 % &£ e A T LA L
= T 160 200 1200 1600 2000 2400
Fhove Rate: {pefirit)
General Information |Site information
tAnalyst AB Highway/Direction of Travei -5 58
Agency or Company LSA From/To Ditman Ave On fo Boswell Off
Date Performed 11/25/2009 Jurisdiction
IAnalysis Time Period PM Analysis Year Existing
Project Description
I Oper {LOS) ™ Des {N) I™ Planning Data
Flow Inputs
Volume, V 8142 veh/h Peak-Hour Factor, PHF 0.895
AADT veh/day %Trucks and Buses, P 7
Peak-Hr Prop. of AADT, K %RVs, Py o
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade % Length mi
Driver type adjustrment 1.00 Up/Down %
Calculate Flow Adjustments
£ 1.00 Ex 1.2
E; 2.0 Topy = VP H(E - 1) + PRiEg - 1)] 0.935
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft fw mifh
Ri-Shoulder Lat. Clearance 6.0 ft f ,
. : Lc mi‘h
hnterchange Density 0.50 /i .
fio mi/h
Number of Lanes, N 5
. fy mifh
FFS (measured) 55.0 mi/h
Base free-flow Speed, BFFS mifh FFS 55.0 mi/h
LOS and Performance Measures Design (N}
Design (N
Operational (LOS) _g o
v ={Vor DDOHV)/{PHF xNxf,, xf)} 1384 /b Design LOS
= n
P Hv %o P V, = (V or DDHV) / (PHF X N x fy, x 7,) peih
S 95.0 mi‘th mifh
D=v /8§ 25.2 e/mifln
p P D= A 1S pc/mifln
LGS C ;
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S -Speed
P ) Er, - Exhibits23-8, 23-10 fLyy - Exhibit 23-4
V- Hourly voiume D - Density E, - Exhibits 23-8, 23-10, 23-11 fc - Exhibit 23-5
- -8, 23-10, 23~ - Exhibit 23-
v - Flow rate FFS - Free-fiow speed T e ™
P . f - Page 23-12 f, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P . o
o . LOS, S, FFS, v_ - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DEHY - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5 SB
Agency or Company LSA Junction Boswell Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period PM Analysis Year Existing
Project Description
Inputs
Upstream Adj Ramp Terrain: Level Downstream Adj
~ Ramp
" Yes © On
FYes Fon
MNo 7 oOff MNo I Off
Lup = ft L down = ft
S = 55.0 mph S = 45.0mph
FF FR -
Vo= veh/h Sketeh ( show lanes, L, Ly, Vg, V) Vo vehv/h
Conversion to pc/h Under Base Conditions
(pc/h) (Ve\rf/hr) PHF Terrain %Truck %Rv fuv fp v = V/PHF x f, x fp
Freeway 5996 0.95 Level 7 0 0.935 1.00 8753
Ramp 146 0.95 Level 7 0 0.935 1.00 164
UpStream
DownStream
Merge Areas Diverge Areas
|Estimation of v, Estimation of v,
Vig= Ve (Pry) Vi2 = Ve * (Ve - VR)Prp
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pev = using Equation (Exhibit 25-5) Pep = 0.436 using Equation (Exhibit 25-12)
Vo= pc/h Vi, = 2596 pc/h
Va0rV, pc/h (Equation 25-4 or 25-5) V301V, 0 1572 pc/h (Equation 25-15 or 25-16)
Is V0rV a0 > 2,700 poh? I Yes & No Is Va0rV, 40> 2,700 pch? [ Yes [ No
I5Vy0r Vyss > 1.5* V12 7 Yes T No Is Vyor Ve, > 15*V,,2 7 Yes 7 No
if Yes,Vy,, = pc/h (Equation 25-8) If Yes,Vy,, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 5741 Exhibit 25-14 9000 No
Veo Exhibit 25-7 Veg=VE-Vg| 5577 Exhibit 25-14] 9000 No
Ve 164 Exhibit25-3 | 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vaio Exhibit 25-7| Vi, 2596 Exhibit 25-14 | 4400l No
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg = 5.475 + 0.00734 v  + 0.0078 V,, - 0.00627 L, Dg = 4.252 + 0.0086 V,, - 0.009 L,
Dg = (pc/mifin) Dr=  25.4 (pc/mifin)
LOS = (Exhibit 25-4) LOS=  C (Exhibit 25-4)
Speed Determination Speed Determination
Mg=  (Exibit 25-19) D=  0.313 (Exhibit 25-19)
Sq=  mph (Exhibit 25-19) Sr=  50.9 mph (Exhibit 25-19)
S,=  mph (Exhibit 25-19) S¢=  58.1 mph (Exhibit 25-19)
S = mph (Exhibit 25-14) S = 54.6 mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
A S F— 7 4 47
= 2 e e i | — T Applicaiion Input Gutput
g ¢ G5t | # ] i - Operational (LGS) FES, N, v, 05, S D
& g8k 2 - 9 el Design (N} FFS, LOS, v, N, 5 D
= i) R - - ] r v 4 =2
g Senin R TN Design {,) FES, LOS, i %S 0
‘:, i —— v * - p i J L
:_5; 5 . “ééf’ yas . R e Planyiing (LOS) FFS, N, A2DT 10S, & D
& 7 Py ] L= Planning () FFS, LOS, AADT NS D
= S O Tadr T e o — Planning fe.} FFS. LOS, N v, S D
g i1 Q&‘bf ! @fkf ¥ S22 L £
= T 400 300 1200 1600 won 2100
Flow Rate (pefivin
General Information [Site Information
LAnalyst AB Highway/Direction of Travel -5 58
Agency or Company LSA From/To Boswell Off to SB 710 O
Cate Performed 11/25/2009 Jurisdiclion
lAnalysis Time Perlod Pt Analysis Year Existing
Project Description
¥ Oper.{LOS) [ Des.(N} I Planning Data
Flow Inputs
Volume, V 5996 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 7
Peak-Hr Prop. of AADT, K %RVvs, Py )
Peak-Hr Direction Prop, D General Terrain: Leve!
DDHV = AADT x K x D vehth Grade % Length mi
Driver type adjusiment 1.00 Up/Down %
Calculate Flow Adjustments
f, 1.00 Er 1.2
E; 20 Ty = VI1+PL{Eq - 1) + Pg(Eg - 1) 0.935
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 f f mifh
Ri-Shoulder Lat. Clearance 6.0 ft { .
. . e mifh
Interchange Density 0.50 l/mi .
o mifh
Number of Lanes, N 5
. fu mi/h
FFS {measured) 556.0 mifh
Base free-flow Speed, BFFS mith FFS 55.0 mifh
LOS and Performance Measures [Design (N}
Design (N
Operational (L.OS) '"',g ()
v = (Vor DDHVY/{PHF x Nxf . xf) 1351 c/hil Design LOS
=(Vo
P Hv % e pevin v, = (V or DDHV) / PHF x N x fy, x 1) peh
S 55.0 mifh _
D=v /8 24.6 c/mifi S mifh
= : mifin
p P D=v,/$ pc/mifin
LOS c :
Required Number of Lanes, N
Glossary {Factor Location
N - Number of lanes S -Speed
pee Er, - Exhibits23-8, 23-10 7, - Exhibit 23-4
V- Hourly volume D - Density o o
E; - Exhibits 23-8, 23-10, 23-11 f_c - Exhibit 23-5
v, - Flow rate FFS - Free-flow speed N
g ) f - Page 23-12 Ty, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P n o
T ) LOS, 8, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHY - Directional design hour volume P
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
g T e rersu] gs - ’ < 17
e e e e e e T, e,
::i B5nih |~ § ._;I-i’ - =em] e [peration 2 N, 3
& Sonid_ 2 _ o — Desig (N} FFS, LOS, ¥ M, 5, D
3 i o e e ied s Design ) FFS, LOS, N %50
jg’v & ST [ * — e Planning {LOS} FFS, N, ARDT l0S, 8 D
Z . ,::f?_ O - - T Planning () FFS, 10S, AADT NS D
e 5 o g @ o Plarning fe) £5.105,N ¥, 5D
5 3 Qg} o $F 8T 34 L
I 100 300 1200 1680 00 2409
Fhove Ralz {pefhiln)
General information |Site Information
LAnalyst AB Highway/Direction of Travel -5 58
lAgency or Company LSA From/To SB 7100 to SB710 On
Date Performed 11/25/2008 Jurisdiclion
Analysis Time Period PM Analysis Year Existing
Project Description
F Oper(LOS) [ Des{N) I Planning Data
Flow inputs
Volume, V 3554 vehth Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P, g
Peak-Hr Prop. of AADT, K %RVs, Pa I}
Peak-Hr Direction Prop, D General Terrain: Levef
DOHV = AADT xKx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
£ 1.00 Eg 1.2
E; 2.0 fy = VIH+PLEL - 1) + PRiEg - 1)] 0.917
Speed inputs Calc Speed Ad] and FFS
Lane Width 12.0 fl f mi‘h
Ri-Shoulder Lat. Clearance 6.0 ft .
. ] fic mith
{lnterchange Density 0.50 Yrmi .
o mi/h
Number of Lanes, N 3
. fu rni/h
FFS {measured) 55.0 mi’h
Base free-flow Speed, BFFS mifh FFS 55.0 mi/h
LOS and Performance Measures Design (N}
Design {N
Operational {LOS) o _'g )
v, ={V or DDHV}/{PHF x N xf,, xf} 1359 c/hil Design LOS
={Vo %N x
P Hv 2 pehvin v, = (V or DDHV) / (PHF x N x fy,y x ) peih
S 55.0 mifh P ,
=y .
o pcmudin D=v /S pe/mifin
LGS C i
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S -Speed
Y P . Eg - Exhibits23-8, 23-10 fi w - Exhibit 23-4
V' - Hourly volume D -Density E_ - Exhibits 23-8, 23-10, 23-11 f, « - Exhibit 23-5
- -8, 23-10, 23- - Exhibit 23-
v - Flow rate FFS - Free-fiow speed T Le =
P ] f. - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P . o
. LOS, S, FFS, v_ - Exhibits 23-2, 23-3 fp - Exhibit 23-7
DDHYV - Directional design hour volume e
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BASIC FREEWAY WORKSHEET

Page 1 of |

BASIC FREEWAY SEGMENTS WORKSHEET
= ® Fi el Sp2edf FIS = 76 ik i - 4°
z . = i | ‘_:f‘_%@mﬂ_::_.‘cal; ggglicalion[ ] [nput ?utgut
E 85wt |~ AT s ~] o perafional (LOS FFS, N, v, 0S, 5. D
& 60wy - T — v g Design (N} FFS, LOS, v N, 5D
5 W S5 i’ 3 - 175 ;
3 ] — BTN Design {v,} FFS. L0S. N %5, 0
=z 54 F:)é;" - - — = Plarining [LOS) FFS, B, RADT OS5 D
2w XA N - e Planning ) FFS. LOS, AADT N5 0
e SRV I v o Plarming (e} FFS, LOS, M v. 50
» £ of T e 2% :
B 40 200 120 1600 200 2100
Flov: Retz: {peihiln)
General Information [Site information
Analyst AB Highway/Direction of Travel -5 SB
Agency or Company 154 From/To SB 710 On o Triggs Off
Date Performed 11/25/2009 Jurisdiction
tAnalysis Time Period P4 Analysis Year Existing
Project Description
M Oper.(LOS) ™ Des.(N}) ™ Planning Data
Flow Inpuits
Volume, V 6083 vehth Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P, 8
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Leve!
DDHY = AADT x K x D vehih Grade % Length mi
Driver type adjusiment 1.00 Up/Bown %
Calculate Flow Adjustments
f 1.00 Egq 1.2
= 2.0 Ty = VI+PLHEL - 1) # PpiEg - 1) 0.926
Speed Inputs Calc Speed Adj and FFS
Lane Width i2.0 ft f mifh
Rt-Shoulder Lat. Clearance 6.0 ft .
. . fle mi/h
Interchange Density a.50 /i £ h
mi
Nuinber of Lanes, N 4 f’D '
FFS (measured) 55.0 mifh N mi/h
Base free-flow Speed, BFFS mifh FFS 55.0 mifh
LOS and Performance Measures Design {N)
Design {N
Operational (LOS) D _g f_O)S
esign
v_=(Vor DDHV) /(PHF x N xf_, xf 1729 c/hiin
o= M v X Te) P v, = (V or DDHV) / (PHF x N x fy x 1) pc/h
S 55.0 mi‘h _
D=v {5 31.4 c/mifl mih
= . mifln
o . P D=v, /S pc/mifin
Reguired Number of Lanes, N
Glossary {Factor Location
N - Number of lanes S - Speed
u pee Er - Exhibits23-8, 23-10 fL - Exhibit 23-4
V' - Hourly volume D -Density £, - Exhibits 23-8, 23-10, 23-11 £, .. - Exhibit 23-5
- - , - . - - x -
v - Flow rate FFS - Free-flow speed i e l‘ l
P ) f - Page 23-12 fN - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P o N
] ) LOS, §, FFS, v - Exhibits 23-2, 23-3 fig - Exhibit 23-7
DOHY - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5 SB
Agency or Company LSA Junction Triggs Off
Date Performed 11/26/2009 Jurisdiction
Analysis Time Period PM Analysis Year Existing
Project Description
Inputs
Upstream Adj Ramp Terain: Level Downstream Adj
~ Yes 1 On FYes [FOn
Ly = ft Liwn= 666 ft
S = 55.0mph Spr = 45.0 mph
V.= veh/h Sketch ( show lanes, L, Ly,V V) Vo= 293 vehh
Conversion to pc/h Under Base Conditions
(pcih) (VeX/hr) PHF Terrain %Truck %Rv fuv fp v = V/PHF x f,,,, x fp
Freeway 6006 0.95 Level 8 0 0.926 1,00 6828
Ramp 77 0.95 Level 7 0 0.935 1.00 87
UpStream
DownStream 293 0.95 Level 3 0 0.971 1.00 318
Merge Areas Diverge Areas
|Estimation of v, Estimation of v,
Via = Ve (Pey) Viz = Ve + (Ve - Ve)Pep
e = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pey = using Equation (Exhibit 25-5) Pep = 0.436 using Equation (Exhibit 25-12)
V., = pc/h Vi, = 3026 pc/h
V30 Vo pc/h (Equation 25-4 or 25-5) Vs 0r Va4 1901 pc/h (Equation 25-15 or 25-16)
IsVyorV, ., >2700 pc/h? [ Yes 2 No Is Vy0rV, 4, > 2,700 pc/h? B Yes [ No
Is V3 or Vav34 >156*% V12/2 I Yes & No Is V3 or Vav34 >15* V12/2 = Yes [# No
IfYes,V,,, = pc/h (Equation 25-8) IfYes,V,y, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOS F?
Ve 6828 Exhibit 25-14| 9000 No
Vo Exhibit 25-7 Veg=Ve-Vg| 6741 |Exhibit25-14] 9000 No
Vr 87 Exhibit 25-3 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Ve Exthibit 25-7| Vi, 3026 Exhibit 2514 | 44001 | o
Level of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475 + 0.00734 v , + 0.0078 V,, - 0.00627 L, Dg = 4.252 + 0.0086 V,, - 0.009 L,
Dg = (pc/mifin) D= 29.0 (pc/mifin)
LOS = (Exhibit 25-4) LOS= D (Exhibit 25-4)
Speed Determination Speed Determination
Mg=  (Exibit 25-19) D,=  0.306 (Exhibit 25-19)
&= mph (Exhibit 25-19) 5= 51.0 mph (Exhibit 25-19)
= mph (Exhibit 25-19) So= 56.8 mph (Exhibit 25-19)
= mph (Exhibit 25-14) S = 54 1 mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
£ & Fieasl e Sped] RIS = 76 puiit ‘ 4 47
£ _0 e e = — e P Application Irpust Ouiput
g ¢ S| ¢ AN B - Operational (LOS) FFS, N, ¥, 0580
& Ganih 1 - A T Design (N} FFS, LOS, ¥ NS D
x B S5 mih” 3 - 135 ; p
g 1_smn’] — 2 2SN Design (v,) FFS, LOS, 0 S, 0
=2 ) Rl » — s Planning (LOS) FFS, B, RADT LS, S D
g A 1 - - | -~ Planning (i) FFS. LOS, RADT M, 5D
£ 10 Py WY = - .
s FOS IY S L Plarintng fe ) EFS, LOS. N v,5 0
Sa G o8 il e s r
oy 180 200 1200 1080 200 200
Flowe Rate: ipefinfn)
General Information |Site Information
Analyst AB Highway/Direction of Travel i-5 8B
IAgency or Company LSA From/To Triggs Off to Triggs On
Date Performed 11/26/2009 Jurisdiction
lAnalysis Time Period PM Analysis Year Existing
Proiect Description
I Qper.(LOS) [ Des.(N) ™ Planning Data
Flow Inputs
[Volume, V 6006 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 8
Peak-Hr Prop. of AADT, K %RVs, P, 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV =AADT xKx D veh/h Grade % Length mi
Driver type adjiustment 1.00 Up/Down %
Calculate Flow Adjustments
f 1.00 Eg 1.2
= 2.0 fiy = 111+P(Ey - 1) Pr(Eg - 1)) 0.926
Speed inputs Calc Speed Adj and FFS
Lane Width 12.0 fl f mih
Rt-Shoulder Lat. Clearance 6.0 it .
fle mith
Interchange Density 0.50 I/mi ; ih
mi
Number of Lanes, N 4 le )
FFS (measured) 56.0 mith N mifh
Base free-fiow Speed, BFFS mifh FFS 55.0 mifh
[LOS and Performance Measures [Design {N)
Design (N
Operational (LOS) g( )
v, = (Vor DDHV) / (PHF x Nx f, . xf} 1707 ¢l Design LOS
e W= pei/in o ={V or DDHV) / (PHF x N x f,,,, x f ) pe/h
S 55.0 mi/h . ,
D=v, /8 31.0 o/mifl S mifh
= V .
p pe/miin D=v,/$ pe/mifin
LOS D .
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed
P ) E, - Exhibits23-8, 23-10 Ty - Exhibit 23-4
[V - Hourly volume D - Density o o
E. - Exhibits 23-8, 23-10, 23-11 fLo - Exhibit 23-5
fv_ - Flow rate FFS - Free-flow speed
P , f - Page 23-12 f,, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P " .
] _ LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHY - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel 1-5 5B
Agency or Company LSA Junction Triggs On
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period PM Analysis Year Existing
Project Description
Inputs
Upstream Adj Ramp Temain: Level Downstream Adj
’ i Ramp
¥ Yes [ On FYes [Fo0n
FNo  [=off FNo [T off
Ly = 666 ft Lioun = ft
S = 55.0 mph Spr = 45.0mph
Vo= 77 veh/n Sketoh ( show lanes, L, Lo,V V) Vo= vehh
IConversion to pc/h Under Base Conditions
(pc/h) (Ve\h//hr) PHF Terrain %Truck %Rv fuv fp v = V/PHF x f,, x fp
Freeway 6006 0.95 Level 8 0 0.926 1.00 6828
Ramp 293 0.95 Level 3 0 0.971 1.00 318
UpStream 77 0.95 Level 7 0 0.935 1.00 87
DownStream
Merge Areas Diverge Areas
|Estimation of v, Estimation of v,
Vi = Ve (Pry) Viz = Vg * (Ve - Ve)Pep
Leq = (Equation 25-2 or 25-3) Leo = (Equation 25-8 or 25-9)
Pew = 0.178 using Equation (Exhibit 25-5) Pep = using Equation (Exhibit 25-12)
Vi, = 1216 pc/h Vi, = pe/h
V,0rV, 25;06 pc/h (Equation 25-4 or 25- V, 07 Va4 pe/h (Equation 25-15 or 25-16)
I§ V; 0r V, 5, > 2,700 pehh? 7 Yes I No I8 V3 0r V34 > 2700 poh? 7 Yes [T No
IV, 01V, 00> 15 V)2 7 Yes I~ No IsVy0rV, . >15*V,2 [ZYes 7 No
If Yes,V,,, = 2731 pc/h (Equation 25-8) [fYes\Vip, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOS F?
Ve Exhibit 25-14
Veo 7146 |Exhibit 25-7 No Veo = Ve - Vg Exhibit 25-14
A Exhibit 25-3
|Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viia 3049 [Exnivit257[  4600:A No vy, Exhibit 25-14 |
Level of Service Determination (if not F) |[Level of Service Determination (if not F)
Dy =5.475 +0.00734 v +0.0078 V,, - 0.00627 L, Dg = 4.252 + 0.0086 V,, - 0.009 L,
Dp = 28.0 (pc/mifin) D= (pc/mifin)
LOS = D (Exhibit 25-4) LOS = (Exhibit 25-4)
Speed Determination Speed Determination
Ms=  0.388 (Exibit 25-19) D;= (Exhibit 25-19)
Se=  50.0 mph (Exhibit 25-19) Sz=  mph (Exhibit 25-19)
S;=  49.4 mph (Exhibit 25-19) Se=  mph (Exhibit 25-19)
S = 49.7 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
2 O e sped prs - 5 ‘ < 47
£ % e it [ — ~—,£-|4@_‘1—_;_ Es Aggiicgﬁon Input Cutput
E asnib | - 4 GHIO T S e Operationd (LOS) FFS, N, v L0s. S D
y son {2 i b Design (N} FFS, L0S, %, N, 5,0
8 L L — 22 NN Oesign (g} FFS, 103, N i 5 D
z o @.;éj’ ot 7 = s Planiing [LOS) FFS, N, AADT 13S. 5. D
£ A e - L L7 Phannitg (1) FFS, LOS, AADT N5 D
! S I Lo Planning (v F£S, LOS, N v S D
5 % Qéf'_@@’ i Y o 9 ) 4
= 160 200 1200 1400 2000 2100
Fhow Raz {pefivilny
General Information ISite Information
lAnalyst AB Highway/Direction of Travel -5 58
IAgency or Company LSA FromfTo Triggs On to Eastern Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period PM Analysis Year Existing
Project Descripiion
¥ Oper.(LOS) I Des.(N) I Planning Data
Flow Inputs
Volume, V 6259 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P, 8
Peak-Hr Prop. of AADT, K %RVs, Pp ]
Peak-Hr Direction Prop, D General Terrain: fevel
CDHV = AADT x Kx D veh/h Grade % Length mf
Driver type adjusiment 1.00 Up/Down %
Calculate Flow Adjustments
f, 1.00 Eq 1.2
E; 2.0 Ty = MI1+PH{ES - 1) + PRlEg - 1) 0.926
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft £ mith
Rt-Shoulder Lat. Clearance 5.0 ft .
. fic mi/h
Interchange Density 0.50 Vmi p i
mi
Number of Lanes, N 4 I
; Ty mith
FFS {measured) 55.0 mi/h
Base free-flow Speed, BFFS mith FFS 55.0 mith
[LOS and Performance Measures Design (N}
Design (N
Operational (LOS) N g (LO)S
asign
v = (Vor DDHV) / (PHF x N x f,, xf 1780 c/hiin
p= M Hv X fp) pa/h/ v, = (V or DDHV} / (PHF x N x iy, x .} pch
S 55.0 mith P ‘
D=v /8§ 325 cmifl S mith
= . mifln
p p D=v,/$ p&/mifin
LOS D :
Required Number of Lanes, N
Glossary Factor Location
N - Number of Janes S -Speed L .
. Eg - Exhibits23-8, 23-10 f w - Exhibit 23-4
V' - Hourly volume D -Density E. - Exhibiis 23-8, 23-10, 23-11 f Exhibit 23-5
v - Flow rate FFS - Free-flow speed T ' ' Lc !
P . f - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P - o
o . LOS, 8, FFS, v, - Exhibits 23-2, 23-3 fin - Exhibit 23-7
DDHYVY - Directional design hour vblume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5 SB
IAgency or Company LSA Junction Eastern Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period PM Analysis Year Existing
Project Description
Inputs
Upstream Adj Ramp errain: Level Downstream Adj
_ Ramp
™ Yes FFYes [Eon
MNo [ off FNo [FoOff
Lup = ft I‘down = ft
See= 550 mph Sgr= 45.0mph B
V= veh/h Sketch ( show lanes, L, Ly, Vg, V) o= veh/h
Conversion to pc/h Under Base Conditions
(pc/h) (Ve\h//hr) PHF Terrain %Truck %Rv fav fp v = VIPHF x f,, x fp
Freeway 6035 0.95 Level 8 0 0.926 1.00 6861
Ramp 264 0.95 Level 7 0 0.935 1.00 297
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vi = Ve (Pry) Vi2= Vg + (Vg - VRIPep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pey = using Equation (Exhibit 25-5) Pep = 0.436 using Equation (Exhibit 25-12)
Vi = pc/h Vv, = 3159 pc/h
Vq0rV, pc/h (Equation 25-4 or 25-5) VaorV, a4 1851 pc/h (Equation 25-15 or 25-16)
Is VyorV, q> 2,700 pch? 7 Yes [F No Is Va0rV, 04> 2,700 pch? 7 Yes & No
IsVaorV, q4,>15"V,2 7 Yes FE No lsVyorV, q4>15*V,/2 7 Yes  No
If Yes,V,,, = pc/h (Equation 25-8) if Yes,V,, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOSF?
Ve 6861 Exhibit 25-14 9000 No
Veo Exhibit 25-7 Veo=Ve-Vg| 6564  |Exhibit25-14] 9000 No
Vi 297 Exhibit 25-3 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Ve Exhibit 25-7| Vi, 3159 | Exnivit25-14 [ 44001 | o
Level of Service Determination (if not F) iLevel of Service Determination (if not F)
Dr =5.475 + 0.00734 v  + 0.0078 V, - 0.00627 La Dg = 4.252 + 0.0086 V,, - 0.009 Ly
Dg = (pc/mifin) De= 296 (pc/mifin)
LOS=  (Exhibit 25-4) LOS = D (Exhibit 25-4)
Speed Determination Speed Determination
M= (Exibit 25-19) D,=  0.325 (Exhibit 25-19)
Se=  mph (Exhibit 25-19) Sr=  50.8 mph (Exhibit 25-19)
S,=  mph (Exhibit 25-19) S¢=  57.0 mph (Exhibit 25-19)
S = mph (Exhibit 25-14) S = 54.0 mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
= B i 7 7 I
£ 0 oo Spaed e —— ,;ﬁm___:_ e Applicatiort Input Cuttput
37 BSnih |~ AL e - - Operational (LGS) FFS, N, v, LOS, S, D
CCEN GOk b Y ey Design (N} FFS LOS, v N5D
= B oy ——] I
g e T e a1 s Design () FFS, LOS, N WS, D
iy S17° e = e Planning {L0S) FFS, N, BADT 103, S D
2 ;;f?_ O g o b= Flanning {1 FFS, LOS, AADT N,S.D
B " T S o~ Planaing (v £75, Los, N w50
NN T 7 P
T 100 200 2| 1600 000 2400
Flow Rete {peilifln)
General Information [Site Information
Analyst AB Highway/Direction of Trave| i-5 58
Agency or Company LSA From/To Lastern Off to Eastern On
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period Pt Analysis Year Existing
Project Description
i Oper.(LOS) ™ Des.(N) I Planning Daia
Flow Inputs
Volume, V 6035 vehih Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 8
Peak-Hr Prop. of AADT, K %RVs, Py o
Peak-Hr Direction Prop, D General Terrain: Level
DDHYV = AADT xKx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
f 1.00 Er 1.2
E; 2.0 Ty = MI+PHEL - 1)+ P(Eq- 1)) 0.926
Speed Inputs Calc Speed Adj and FF$
Rt-Shoulder Lat. Clearance 6.0 ft § ,
i . Lc mifh
interchange Density 0.50 Ifmi .
fio mi‘th
Number of Lanes, N 4 ¢ )
FFS {measured) 55.0 mifh N mifh
Base free-flow Speed, BFES mifh FFS 55.0 mifh
LOS and Performance Measures Design (N}
. Design {N}
Cperational {LOS) )
v =(Vor DDHV) / (PHE x Nxf., xf.) 1715 o/t Design LOS
P H P v, = (V o DDHY) / (PHF x N x f, x ) pain
5 55.0 mi/h o ih
mi
D=v /8§ 31.2 c/mifin
p P D= v, /S pcimifin
LOS D .
Reguired Number of Lanes, N
Glossary [Factor Location
N - Number of lanes S - Speed » -
. Er - Exhibits23-8, 23-10 fLy - Exhibit 23-4
[V - Hourly volume D - Density E. - Exhibits 23-8, 23-10, 23-11 £ - Exhibit 23-5
v, - Flow rate FFS - Free-flow speed ' T Dot 2342 ' ’ ch E )I:‘tl)‘tl23 6
- Page 23- = EXNiDY -
LGS - Level of service BFFS - Base free-flow speed P g L N o
o . LOS, S, FFS, v_ - Exhibiis 23-2, 23-3 fip - Exhibit 23-7
DDRY - Directional design hour volume P
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
z & ﬁm-ﬁlﬂxSpﬁ]ﬁfS:?Snmh _¢i ff 1’ s
£ S il 70 A P~ k= S < Application Input Qutpu
z ssmih | - B IR Y gt - Operational (LOS)  FFS, N, v, 108, S, D
& Gt - _ h:ﬁ%\\ Design {N} EFS. LOS. v N, S D
< it o7 Design tu,) FFS, LOS. N 5.0
' * - P e LU ¥ >
é’ Los ”:@” v 5= s LTy Planning {105} FFS. N, ARDT 108, & D
2 A - - -7 Plenning () FFS, 10S, BADT N,S.D
g . SIS I R P Planing (v } £FS, L0S, M %50
= 410 200 2m €00 00 2100
Flow Bae {peflifln)
IGeneral Information {Site Information
Analyst AB Highway/Direction of Travel 1-5 SB
tAgency or Company LSA From/To North of Ditman Ave
Date Performed 11/25/2009 Jurisdiction
IAnalysis Time Period D Analysis Year Existing
Project Description
¥ Oper.(LOS) ™ Des{N) I™ Planning Data
Flow iInputs
olume, V 7598 veh/h Peak-Hour Facior, PHF 0.95
AADT veh/day %Trucks and Buses, P, 13
Peak-Hr Prop. of AADT, K %RVs, P o
Peak-Hr Direction Prop, D General Terrain: Level
DOHY = AADT x K x D veh/h Grade % Length mi
Driver type adiustment 1.00 Up/Down %
Calculate Flow Adjustments
f, 1.00 = 1.2
E. 2.0 fy = U +PHEL - 1) + Pe(Eq - 1] 0.885
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 f £ mifh
Ri-Shoulder Lat. Ciearance 6.0 fl .
i fLc mifh
Interchange Density 0.50 Ifmi
fID mifh
Number of Lanes, N 5 ; .
FFES {measured} 55.0 mith N mish
Base free-flow Speed, BFFS mi/h FFS 55.0 mith
ILOS and Performance Measures Design {N)
Cesign {N
Operational {LOS) D‘e' _g f_"d)s
esign
v_ = (V or DDHV) /{PHF x Nxf, xf 1808 c/hfin
p™ M w X ) P v, = (V or DDHV) / (PHF x Nx f,, x£ ) pc/h
S 55.0 mith P .
D=v /S 329 c/mifl mith
= . mi/in
P P D=V, /S pe/mifin
LOS Is} i
Required Number of Lapes, N
Glossary [Factor Location
N - Number of lanes S -Speed " .
. Eg - Exhibits23-8, 23-10 f w - Exhibit 23-4
V' - Hourly volume D - Density E. - Exhibits 23-8, 23-10, 23-11 f Exhibit 23-5
- Exhibits 23-8, 23-10, - Exhibit 23~
v - Flow rate FFS - Free-flow speed T Lc
P _ f - Page 23-12 fiy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P . o
o . LOS, S, FFS, v, - Exhibits 23-2, 23-3 fp - Exhibit 23-7
DDHVY - Direcilonal design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of ]

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB FreewaylDir of Travel I-5 5B
IAgency or Company LSA Junction Ditman Off
Date Performed 1142512009 Jurisdiction
finaiysis Time Period [1i]1] Analysis Year Existing
Project Description
inputs
Upsiream Ad] Ramp Terain. Level Downstream Adj
- - Ramp
Y
o on M Yes [ On
M No [ Of MNo T Off
Lun = # Lduwn = 875 ft
8¢ = 550 mph Seg = 45.0mph
= V[, =
Vy vehvh Sketch { show lanes, L, L, V..V) D 0 veh/h
Conversion to pc/h Under Base Conditions
v ; _
{pcn} (Vehihr) PHF Terrain %Truck %RY Ty f v = VIPHF x fi,,, x 1,
Freeway 7589 095 Level 13 { (.885 1.00 8027
Ramp 8 0.95 | evel 3 } 0.971 1.00 9
UpSiream
DownStream 0 0.95 Level 0 0 1.000 1.00 0
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Via = Ve (Pry ) Vig = Ve + (Ve - VePep
Leo = {Equation 25-2 or 25-3) leg = {Equation 25-8 or 25-9)
Pew = using Equation (Exhibit 25-5} Pep = 0.436 using Equation {Exhibit 25-12)
Vo = pc/h W,y = 3154 pc/h
Vi 0V, pcih {Equation 25-4 or 25-5) Vi0r Vo 2034 pcfh {Equation 25-15 or 25-16)
IsVyorV, .. >2700 pe? [ Yes I No IsVyory, .. > 2700 pehh? [~ yves ¥ No
IsVaorV, > 15"V, 2 [ Yes [ No IsVo0rV 5, > 18V ,2 ™ ves ¥ No
It Ves,V,,, = pcfh (Eguation 25-8) {f¥es V., = pcfh {Equation 25-18)
Capacity Checks Capacity Checks
Aciual Capacity LOS F7? Aciual Capacity LOSF?
Ve 7222 Exhibit 25-14] 9000 No
Veo Exhibit 25-7 Veg = Ve -V | 7213 Exhibit 25-14] 8000 No
Vi g Exhibit 25-3 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge influence Area
Aclual Max Desirable Violation? Actual iax Desirable Violation?
Viiz Extibit 25-7' Vo 3i54 Exhibit 25-14 I 4400:All o
Lovel of Service Determination (if not F} L evel of Service Determination (if not F)
Dr=5475+ 0.00734 v o + 0.0078 V,, - 0.00627 L, Dy =4.252+0.0086 VvV, -0.009 L,
Dp = {pc/misin} Dp= 294 {pc/mifin)
LOS = {Exhibit 25-4) LOS= D {Exhibit 25-4)
Speed Determination Speed Determination
M=  (Exibit 25-19) D,=  0.299 (Exhibit 25-19)
e mph (Exhibit 25-19) Sp= 51.1 mph {Exhibi 25-19)
.= mph (Exhibit 25-19) S¢= 563 mph (Exhibit 25-19)
S = mph (Exhibit 25-14) 5= 53.9 mph {Exhibit 25-15)
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
=S TN F— ! < 7
£ " N T A | e Application nput Quiput
B! GEwilt | £ B IR T e = Operational (LGS)  FFS,N, v, 10S,S, 0
< % o1 i T ——— T Design (N} FFS, LOS, v NS D
(5 Sﬁnlf_m' 7 s cl?h&\\\ Design [‘J'p] FFS LOS N Wy s n
:g; 5 R 62 N S Planning (LOS) FFS, M, ARDT 10S, 5 D
2w A g ] L -~ Planning () FFS, LOS, AADT N.S, D
S A P Planni FFS.LOS, N )
? | e il b
N 400 300 1200 1600 200 2400
Flow: Ree {pefhiln)
General Information |Site Information
[Analyst AB Highway/Direciion of Trave! -5 8B
Agency or Company LSA From{To Ditrman Ave Off fo Ditman On
Date Performed 11/25/2009 Jurisdiction
lAnalysis Time Period MD Analysis Year Existing
Project Description
¥ Oper{LOS) i Des.(N) [~ Planning Data
\Flow Inputs
Volume, V 7589 vehth Peak-Hour Facior, PHF 0.95
AADT veh/day %Trucks and Buses, P i3
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
CDHY = AADT x K x D veh/h Grade % Length i
Criver type adjusiment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 Er 12
E; 2.0 Ty = VITWPL{Er - 1)+ PeiEg - 1] 0.885
Speed Inputs Calc Speed Adj and FF$
Lane Width 12.0 ft T mith
Ri-Shoulder Lat. Clearance 6.0 ft . .
LC mith
Interchange Density .50 /mi .
fio mi‘h
Number of Lanes, N 5
. fy rifh
FFS {measured) 55.0 mih
Base free-flow Speed, BFFS mifh FFS 55.0 mifn
LOS and Performance Measures Design (N}
Design (N
Operational (LOS) sian (M)
v, = {Vor DDHV) /(PHF x N xf,, xf )} 7805 c/hi) Design LOS
p Hv X p pervin v, = (¥ or DDHV}/ (PHF x N xf, X 1) pc/h
S 55.0 mith .
D=v /S 32.8 c/milin min
Los D ’ D=v,/S pc/mifin
Reguired Number of Lanes, N
Glossary |Factor Location
- fl S - Speed
\h/l ':”mt;erol anes 5 Dpee,t Ep - EXhibits23-8, 23-10 £,y - Exhibit 23-4
- - Densi
ourly volime Y E, - Exhibits 23-8, 23-10, 23-11 f ¢ - Exhibit 23-5
v - Flow rate FFS - Free-flow speed
LOS - Level of seri BFFS - Base free- d f» - Page 2312 f - Exhibit 23-6
- Level of service - e-flow spee
pelc _ ! P LOS. S, FFS, v._ - Exhibits 23-2, 23-3 f,5 - Exhibit 23-7
DDHY - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel }-5 5B
Agency or Company LSA Junction Ditman On
Date Performed 11/25/2009 Jurisdiction
IAnalysis Time Period MD Analysis Year Existing
Project Description
Inputs
Upstream Adj Ramp Temain: Level Downstream Adj
_ Ramp
P Yes [ oOn FFYes JEoOn
Z Off  No I off
L”p - 975 ft I‘c!own = ft
Spe= 55.0mph Spr= 45.0 mph _
Vo= 8 vehh Sketch (show fanes, L, Ly, Ve V) Vo= vehh
Conversion to pc/h Under Base Conditions
{pc/h) (Ve\r:/hr) PHF Terrain %Truck %Rv fuv fp v = VIPHF x f,,, x fp
Freeway 7589 0.95 Level 13 0 0.885 1.00 9027
Ramp 0 0.95 Level 0 0 1.000 1.00 0
UpStream 8 0.95 Level 3 0 0.971 1.00 9
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vo= Ve (Pry) Viz = Ve + (Ve - Ve)Pep
Leq = (Equation 25-2 or 25-3) L = (Equation 25-8 or 25-9)
Pew = 0.218 using Equation (Exhibit 25-5) Peo = using Equation (Exhibit 25-12)
Vo= 1422 pcth . V., = pc/h
V,0rV, §§52 peh (Equation 25-4 or 25- V301V a4 peih (Equation 25-15 or 25-16)
Is V, 0r V, 5, > 2,700 ph? I~ Yes 7 No Is VaorV, ., >2,700 pc/h? E Yes [Z No
s V30r V5> 15 V2 7 Yes I~ No I5 V30 Vo> 15" Viyf2 7 Yes 7 No
If Yes,V,,, = 2610 pc/h (Equation 25-8) JfYes Vi, = pc/h (Equation 25-18)
ICapacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve Exhibit 25-14
Ve 6527 |Exhibit 25-7 No Veo = Vg - Vg Exhibit 25-14
Vi Exhibit 25-3
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Viotation?
Ve 2610 [Exhibit257]  4600:Al No V,, Exhibit 25-14 |
Level of Service Determination (if not F) |Level of Service Determination (if not F)
D = 5475 +0.00734 v  +0.0078 V., - 0.00627 L, Dg = 4.252 +0.0086 V,, - 0.009 L,
Dr = 22.5 {pcimifin) D= (pe/mi/in)
LOS = C (Exhibit 25-4) LOS = (Exhibit 25-4)
Speed Determination Speed Determination
Ms=  0.326 (Exibit 25-19) D;=  (Exhibit 25-19)
Se=  50.8 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
S,=  49.8 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
S = 50.1 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
Sl TSP P, ! 7 17
E e T T Tt k7 Application Input Qutput
z % Geeih | £ I _';EET'& L Operationd (LOS) FFS, M, vy 105, 5.0
s Gomi < R v g Design (N} FFS, LOS, ¥, N5 D
&5 S5 ikt 7 -~ N \
3 1wl 7 | 22 2N Design () FFS, L0S, M 5D
¥ a_,g*} ~ » = - Planning (LOS) FFS, N, AADT s s D
by oy 4 -~ - - P
£ 1 37 VS - b Planning () FFS. LOS, ARDT N.5D
B : T o " Plamning v FFS.LOS, N v, 5D
T 140 200 1200 1600 200 2100
Flovs Rete {pedifin
General Information {Site Information
Analyst AB Highway/Direction of Trave! -5 5B
lAgency or Company LSA From/To Ditman Ave On to Boswell Off
Date Perdormed 11/26/2009 Jurisdiction
IAnalysis Time Period MD Analysis Year Existing
Project Description
i Oper.(LOS) ™ Des.{N) I Planning Data
Flow Inputs
olume, V 7589 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 13
Feak-Hr Prop. of AADT, K %RVs, Py 0
Feak-Hr Direction Prop, D General Terrain: [ evef
DDHY = AADT xK x D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calcuiate Flow Adjustments
£ 1.00 Eq 1.2
E; 2.0 Ty = M1HPEy - 1)+ P(Eg - 1] 0.885
Speed Inputs Calc Speed Adj and FFS
Lane Widih 12.60 ft .
flw mi/h
Rit-Shoulder Lat. Clearance 6.0 ft .
fie mi/h
interchange Density 0.50 lfmi p h
Number of Lanes, N 5 f'D m
FFS (measured) 55.0 mih N mifh
Base free-flow Speed, BFFS mith FFS 5.0 mifh
LOS and Performance Measures Design {N)
Desi N
Operational (LOS) ;sfgn f_.o)s
v, = (V or DDHV}/ (PHF x N x iy, x fp) 1805 pcihiln esian
A 550 " v, = (V or DDHV}/ (PHF x N x f,, x ) pch
. mi
mith
D=v S 32.8 c¢/mifin
oS b ° D=v, /S pe/mifin
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed . .
V' - Hourly volume D - Density Er - Exhibits23-8, 23-10 fy - Exhibit 23-4
£ - Exhibits 23-8, 23-10, 23-11 f, o - Exhibit 23-5
v, - Flow rate FFS - Free-flow speed - page 23-12 £ - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed e - N o
DDHY - Directional design hour volume LOS, S, FFS, Vp - Exhibits 23-2, 23-3 fin - Exhibit 23-7
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel 1-5 8B
Agency or Company LSA Junction Boswell Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period MD Analysis Year Existing
Project Description
Inputs
Upstream Adj Ramp Temain: Level Downstream Adj
Ramp
F Yes = On
- Yes
¥ No Z off ¥ No
Lup = ft I'down = ft
S = 55.0 mph Spr= 45.0mph _
V,=  vehh Sketch ( show lanes, L, Lp, ViV, o= vehn
Conversion to pc/h Under Base Conditions
{pcth) (Ve\r:/hr) PHF Terrain YoTruck %Rv fuv fy v = VIPHF xf, x 1,
Freeway 7459 0.95 Level 13 0 0.885 1.00 8872
Ramp 130 0.95 Level 12 0 0.893 1.00 153
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vip = Ve (Pey) Vi2= Ve * (Vg - VRIPRp
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pev = using Equation (Exhibit 25-5) Prp = 0.436 using Equation (Exhibit 25-12)
V,, = pc/h Vi, = 3181 pc/h
Vy0rVy a pc/h (Equation 25-4 or 25-5) V307V, 4 1958 pc/h (Equation 25-15 or 25-16)
Is V501 Va0 > 2700 pcth? B Yes [ No IsVi0rV, 00> 2700 pc/h? 7 Yes  No
IsVaorV, ., >15*V,2 i Yes & No IsVyorV, 4> 15*V,2 E Yes & No
If Yes,V,y, = pc/h (Equation 25-8) [fYes,\Vyy, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 7098 Exhibit 25-14] 9000 No
Vg Exhibit 25-7 Veg = VE- Vi 6945 Exhibit 25-14 9000 No
Vg 153 Exhibit 25-3 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Ve Exhibit 25-7| Vi, 3181 Exhibit25-14 | 4400:41 | No
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg =5.475 +0.00734 v  + 0.0078 V,, - 0.00627 L, D =4.252 + 0.0086 V,, - 0.009 L,
Dg = (pc/mi/in) Dz= 304 (pc/mifin)
LOS=  (Exhibit 25-4) LOS = D (Exhibit 25-4)
Speed Determination Speed Determination
Mg = (Exibit 25-19) D, = 0.312 (Exhibit 25-19)
Se=  mph (Exhibit 25-19) Sk=  50.9 mph (Exhibit 25-19)
S;=  mph (Exhibit 25-19) S¢=  56.6 mph (Exhibit 25-19)
S= mph (Exhibit 25-14) S= 53.9 mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

E-' z TS =75 niph 7 < M i
£ % ferases HSSR e — ,:__.Iim—__:_ . Application Input Output
3 SEnit | ¥ LD [T ] s Operationd (LOS) FFS, I, vy L0S, S, O
T ® Tl . - mﬁ?«' Design (N} FFS, LOS, v NS D
g - R e e Design ) FFS, LS, N 46,0
337 50 é‘; < L yaa = S Planiting (LOS) FFS, N, AADT L0S. 5 D
£ .3'9/_ o [ e - T Plarming (1) FFS. LOS. AADT N,5D
i y A T - o — Plaring FFS, LOS. N v, 5D
S eﬁi‘*@ A Y sl A :
= 0 400 200 1200 1600 2000 2400
Fhowe Rate {pefiifing
General Information |Site Information
Analyst AB Highway/Direction of Trave! -58B
Agency or Company LSA From/To Boswell Off toc SB 710 Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period MD Analysis Year Existing
Project Description
M Oper.(LOS) i Des.(N) I™ Pianning Data
Flow Inputs
Volume, V 7459 veh/h Peak-Hour Facior, PHF 0.95
IAADT vehfday %Trucks and Buses, P 13
Peak-Hr Prop. of AADT, K %RVs, Pp 0
Peak-Hr Direction Prop, D General Terrain: Leve!
DDHV = AADT xK x D veh/h Grade % Length mi
Driver type adjustiment 1.00 Up/Down %
Calculate Flow Adjustments
f, 1.00 Er 12
E; 2.0 fry = VII+PHEL - 1) Po(Eg - 1)) 0.885
Speed Inputs Calc Speed Adj and FFS
L ane Width 12.0 ft f mith
Lw
Ri-Shoulder Lat. Clearance 6.0 ft f mith
interchange Density 0.50 {/mi e ,
o mifh
Number of Lanes, N 5
s . fy mifh
S {measured} 55.0 mi‘fh
Base free-flow Speed, BFFS mifh FES 55.0 mifh
LOS and Performance Measures Design (N)
Design {N
Operational (LOS) X thfs
esign
v, = (Vor DDHV) /{(PHF x N xf . x{ 1774 c/hiln
p= ¢ )1 hy X Tp) P N, = (V or DDHV) / (PHF x N x fy, X 1,) pc/h
S 55.0 mi‘h ih
mi
D=v /S 32.3 c/mifln
o8 p . P D=v,/8 pc/mifn
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S -Speed
pee Ex - Exhibits23-8, 23-10 Ly - Exhibit 23-4
v - Hourly volume D - Density E. - Exhibits 23-8, 23-10, 23-11 i, o - Exhibit 23-5
- i -8, 23-10, 23- - Exhibit 23-
v, - Flow rate FFS - Free-flow speed A T Bate 23.12 ch Exhibit 23.6
- Page - = EXNINt -
LOS - Level of service BFFS - Base free-fiow speed P g o N o
. LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHY - Directional design hour volume P
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
=l VT Fr— : 4 4’
& . i 7 e f.."i_‘;&.f-_"_:- e Application Input utpit
£’ G5rith | 7 AT T et -~ Dperational (LOS) FFS, M, v L0S, S D
& G0 s T R — Y Design (M} FFS, LOS, v N,S.D
3 s 7 R T B NN Design () £5,105. 1 7y $. 0
5 ? “ - 3 r T o
> R 5 VR S Planning (LOS) FES, N, ARDT 105.5 D
g o 4 - o~ |~ Plarning () FFS. LOS, AADT N.5D
£ 10 g Lo T - = .
w S A T o - Planning f FFS, LOS, N .5 D
2w o g¥ 22T 1) :
= T 400 300 1200 1600 a0 2400
Flow Rz {peflvfin)
General Information ISite Information
Analyst AB Highway/Direction of Travel -5 8B
IAgency or Company LSA From/To SB7100ffto SB 710 On
Date Performed 11/25/2009 Jurisdiction
Analysis Time Periad MD Analysis Year Existing
Project Description
¥ Oper.{LOS) ™ Des.(N) i~ Planning Data
Flow Inputs
Volume, V 5006 veh/h Peak-Hour Facior, PHF 0.95
AADT veh/day % Trucks and Buses, Py 14
FPeak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Tetrain: Levef
DDRV = AADT x K x D veh/h Grade % Length mi
Driver type adjusitment 1.00 Up/Down %
Calculate Flow Adjustments
£ 1.00 Ex 1.2
E; 20 Ty = VI+PHEL - 1) + PRiEg - 1)) 0.877
Speed Inputs Calc Speed Adj and FFS
Lane Width 2.0 ft fu mifh
Ri-Shoulder Lat. Clearance 6.0 ft ¢ .
; . Lc mifh
Interchange Density 0.50 Ifmi .
fio mifh
Number of Lanes, N 3
. iy mifh
FFS (measured) 55.0 mi/h
Base free-flow Speed, BEFS mi/h FFS 95.0 mifh
[.OS and Performance Measures [Design (N}
Design (N
OCperational (LOS) __:g___ )
v, = (Vor DDHV) / (PHF x N xf,, xf)) 2002 c/hfl Design LOS
= x x
p Hy g pchiin -\;p:(Vor DDHV)!(PHFxNfofop) pch
S 54.2 mifh )
D=v /S 37.0 clni ° i/
=y )
p peimyin D=v,/$S pe/mifin
LOS E '
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed
o . Ep - Exhibits23-8, 23-10 fLw - Exhibit 23-4
[/ - Hourty volume D -Densiy E, - Exhibits 23-8, 23-10, 23-11 o - Exhibit 23-5
v, - Flow rate FFS - Free-low speed T ’ ’ e =
P ) f - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed p » i
o ) LOS, 8, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHY - Direclional design hour volume e
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BASIC FREEWAY WORKSHEET Page I of |
BASIC FREEWAY SEGMENTS WORKSHEET

z & Fico.Flow Spzed] FFS = 75 it i < A7

£ 2 e i T~ — t o o 7 Applicaiion thpat Cutput

- Goruih 1 £ RN e - Operational (LOS) FFS, N, L0S, 5. D

= Goil < M T e el Design (N} FFS, LOS, N,5 D

< Somih [ T /N Oesign (v} FFS,LOS, N %5 D

% 7 e - P LU g

% 50 SR P 0[Pt Planning (LOS) FFS, N, AADT (65, S. D

2 . 57 i ot - - LT Plannitg {f1) FFS. L0S, SADT N, 5D

= e LT e . Plarming fu ) FFS, LOS, N %50

g 30 Qs.?{} o €T T g i P

= 100 300 1200 ‘600 200 2400

Flow Rt {pefiviin}

General Information |Site Information
Analyst AB Highway/Direction of Travel /-5 8B
Agency or Company LSA From/To SB 710 On to Triggs Off
Date Performed 11/25/2009 Jurisdiction
LAnalysis Time Period MD Analysis Year Existing
Project Description

¥ Oper.{LOS) ™ Des.{N} [” Planning Data
Flow Inputs
Volume, V 6412 veh/h Pezk-Hour Factor, PHF ¢85
AADT veh/day %Trucks and Buses, P 13
Peak-Hr Prop. of AADT, K %RVs, Pg o
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D vehih Grade % Length mi
Driver type adjustment 1.00 UpiDown %
Calculate Flow Adjustments

f, 1.00 Ex 1.2

Er 2.0 m‘H\F = V{i+P{Eq - 1) + PR{ER - 1)] 0.885
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft f mith
Rt-Shoulder Lat. Clearance 5.0 ft .

. fle mi/h
|'nterchange Density 0.50 {fmi .
fo mifh
Number of Lanes, N 4
; N mi/h
FFS {measured} 55.0 mifh
Base free-flow Speed, BFES mifh FFS 55.0 mith
LOS and Performance Measures [Design (N}
Design {N
Operational (LOS) oian (M)
{Vor DDHV) / (PHF x N x f f}y 1907 arhil Design LOS
v ={Vor X f, %

P Hv o paivin v, = (V or DDHV) / (PHF x N x f,, x ) pch
S 54.8 mith P _
D 15 348 c/midl mi/h

=V . mifln

p P D=v,/$ p/mifin

LGS D -
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed
P ) Er, - Exhibits23-8, 23-10 f g - Exhibit 23-4

[V - Hourly volume D - Density F.. - Exhibits 23-8, 23-10, 23-11 f, . - Exhibit 23-5
v_ - Flow rate FFS - Free-fiow speed T ’ ' Le

P ‘ - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFES - Base free-flow speed p - N

. ) . LOS, S, FFS, v - Exhibits 23-2, 23-3 fp - Exhibit 23-7
DDHYV - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5 SB
Agency or Company LSA Junction Triggs Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period MD Analysis Year Existing
Project Description
Inputs
Upstream Adj Ramp Terrain: Level Downstream Adj
= = Ramp
" Yes +0On
MYes [Fon
Lo = ft Lown = 666 ft
S = 55.0mph Spr = 45.0mph
Vo= veh/h Sketch ( show lanes, Ly, L, Vg, V) Vo = 65 vei/n
Conversion to pc/h Under Base Conditions
(pc/h) (VeX/hr) PHF Terrain %Truck %Rv fuv f v = VIPHF x f,, x f,
Freeway 6412 0.95 Level 13 0 0.885 1.00 7627
Ramp 0 0.95 Level 0 0 1.000 1.00 0
UpStream
DownStream 65 0.95 Level 3 0 0.971 1.00 70
Merge Areas Diverge Areas
Estimation of v, |Estimation of v,
Vi = Ve (Pey) Viz = Vg + (Ve - Ve)Pep
Leg = (Equation 25-2 or 25-3) Leg = (Equation 25-8 or 25-9)
Pey = using Equation (Exhibit 25-5) Pep = 0.436 using Equation (Exhibit 25-12)
V,, = pc/h V,, = 3325 pc/h
Vi0rV, pc/h (Equation 25-4 or 25-5) V301V, 0 2151 pc/h (Equation 25-15 or 25-16)
Is VyorV, ., > 2700 pch? 7 Yes 7 No Is Vg orV, 4, >2,700 pc/h? 7 Yes & No
IsVy0rV, > 1.5*V,2 7 Yes FF No IsVy0rV, . >15*V,.2 7 Yes 2 No
[fYes,\Vy,, = pc/h (Equation 25-8) ifYes,V,y, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 7627 Exhibit 25-14] 9000 No
Veo Exhibit 25-7 Veo=Ve-Ve| 7627 |Exhibit25-14] 9000 No
Ve 0 Exhibit 25-3 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vais Exhibit 25-7] Vy, 3325 Exhibit 25-14 | 4400:A1 No
[Level of Service Determination (if not F) Level of Service Determination (if not F)
D, =5.475 +0.00734 v  + 0.0078 V., - 0.00627 L Dy =4.252 + 0.0086 V,, - 0.009 L,
Dg = (pc/mifin) Dr= 316 (pc/mifin)
LOS = (Exhibit 25-4) LOS= D (Exhibit 25-4)
Speed Determination Speed Determination
M= (Exibit 25-19) D,=  0.298 (Exhibit 25-19)
Sz=  mph (Exhibit 25-19) Sk=  51.1 mph (Exhibit 25-19)
- mph (Exhibit 25-19) S0= 55.8 mph (Exhibit 25-19)
= mph (Exhibit 25-14) S = 53.7 mph (Exhibit 25-15)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
3: & i [ [ E 7
E_ q‘} el Spa ﬁ'i—;::g—::— /'L — - ‘;__]iw__ 1 s Application Input Chttpuit
E G5 miks_| G ] - Operationa! (LOS) FFS, M. v, L0S, S, D
< 50k ] s f o Design [} FFSLOS. v N, 5D
& S50t ’ - Design () FFS, LOS, N %S,
Bi B T L hd > - 3 3 [~
3 Los ’*‘—ég’ e 5. B B ams S Planning (LOS) FFS, N, AADT 10S, S, D
£ 57 s i i . L= Piarning (1) FFS, LOS, AADT N.S.D
s TSV T e Planning {y FFS, LOS, ! ¥, 5D
;é:r 30 Qg? N@\/ @v\f} ,55\\},51 J‘E@w‘l"‘ 9 &} P
= 109 200 1200 1600 2000 209
Fhowe Rt ipeitin)
iGeneral Iinformation |Site information
Analyst AB Highway/Direction of Travel 5358
Agency or Company LSA From{To Triggs Off to Triggs On
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period MD Analysis Year Existing
Project Description
M Oper.{LOS) ™ Des.(N) I Planning Data
Fiow Inputs
Volume, V 6412 veh/h Peak-Hour Factor, PHF 095
AADT veh/day % Trucks and Buses, P 13
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Leve!
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fy 1.00 = 1.2
E. 20 fry = VTP HEL - 1) + Pg(Epg - 1)] 0.885
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 it § mifh
Ly
Ri-Shoulder Lat. Clearance 6.0 f £ .
] ) L mi/h
Interchange Density 0.50 Ifmi .
fio mifh
Number of Lanes, N 4
- , fy mifh
S (measured) 55.0 mi/h
Base free-fiow Speed, BFFS mi/h FFS 55.0 mifh
LOS and Performance Measures Design (N}
Design (N
Operational {LOS) D ':g ) “(Ld)s
esigh
v, = (Vor DDHV}/ (PHF x N x§_,, xf 1907 c/nfl
o= e Hy X Tp) pevin v = (V or DDHV) / (PHF x N x f, x 1) pcin
S 54.8 mi‘h iih
mi
D=v /S 34.8 o/mifin
P P D=v,/8 pac/mifin
LOS D '
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed
pee E, - Exhibits23-8, 23-10 i,y - Exhibit 23-4
V' - Hourly volume D -Density E, - Exhibits 23-8, 23-1D, 23-11 f, . - Exhibit 23-5
- x S ) , - , - - -
v, - Flow rate FFS - Free-fiow speed A T Page 2312 ch £ :_;_;23 6
- Page 23- - Exhibit 23-
LOS - Level of service BFFS - Base free-flow speed P 9 o N o
. LOS, S, FFS, v_ - Exhibits 23-2, 23-3 fp - Exhibit 23-7
DDHYV - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5 SB
IAgency or Company LSA Junction Triggs On
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period MD Analysis Year Existing
Project Description
Inputs
Upstream Adj Ramp Terrain: Level Downstream Adj
‘ ) Ramp
¥ Yes ~On fiYes FEoOn
“No  FFoff FNo [TOf
LUp } 666 ft l‘down = ft
S = 55.0 mph Spp = 45.0 mph B
Vv, = 0 veh/h Sketch ( show lanes, L, Ly, Vi,V,) Vo = veh/h
Conversion to pc/h Under Base Conditions
(pcih) (VeX/hr) PHF Terrain %Truck %Rv fuv fp v = V/PHF x f,;,, x fp
Freeway 6412 0.95 Level 13 0 0.885 1.00 7627
Ramp 65 0.95 Level 3 0 0.971 1.00 70
UpStream 0 0.95 Level 0 0 1.000 1.00 0
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vie= Ve (Pry) Viz = Ve *+ (Ve - VRIPp
Leg = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pey = 0.209 using Equation (Exhibit 25-5) Py = using Equation (Exhibit 25-12)
Vy, = 1694  pc/h . vy, = pc/h
V,orV, ., g(;m pc/h (Equation 25-4 or 25- V,0r V0 po/h (Equation 25-15 or 25-16)
Is Vy 0rV, 4, > 2,700 poh? 7 Yes I7 No IsV;orV, ., >2700pch? 7 Yes 2 No
I§ V40 Vo0 > 15 V2 7 Yes I No I V5 0rVau > 15" V)/2 T7 Yes [T No
If Yes,V,,, = 3050 pc/h (Equation 25-8) If Yes,V,y, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOS F?
Ve Exhibit 25-14
Vo 7697 | Exhibit 25-7 No  [Veo=Ve-Vg Exhibit 25-14
Vi Exhibit 25-3
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viis 3120 |Exhibit25-7]  4600:Al No Vi, Exhibit 25-14 |
|Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg =5.475 +0.00734 v  +0.0078 Vy,-0.00627 L, Dy =4.252 + 0.0086 V4, - 0.009 Ly
Dg = 28.7 (pc/mifin) Dr=  (pc/mifln)
LOS = D (Exhibit 25-4) LOS = (Exhibit 25-4)
Speed Determination Speed Determination
M= 0.394 (Exibit 25-19) D;=  (Exhibit 25-19)
Se=  49.9 mph (Exhibit 25-19) Sz=  mph (Exhibit 25-19)
S,= 486 mph (Exhibit 25-19) ;= mph (Exhibit 25-19)
S = 49.1 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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BASIC FREEWAY SEGMENTS WORKSHEET
SR S FR— ‘ < 47
£ » e e [ — ;_%ﬂ___‘_:_ e Application Input Quipwt
E ! s5eb | £ o R T - Operational (LGS) FFS, N, s, S D
o i, < _ /%M’ Design (N} FFS, 108, v, NS, D
< . — 2NN Design () FFS, L0S, 4 5 0
g & §j’ i 7 — = Planning {LOS) FFS, N, RADT 105, 5D
2w *“;f?_ S S - N el Plaihing (F) FFS.LOS, ARDT NS0
e AT IR | e o Plarming (.} FFS, LOS, N v. 5 D
g % Qét} O Ay A Al -
= e 180 200 1200 1660 200 2400
Flow Rets {pedii/ln)
General Information |Site Information
Analyst AB Highway/Direction of Travel -5 5B
lAgency or Company LSA From/To Triggs On fo Eastern Off
Date Performed 11/25/2009 Jurisdiction
Analysis Time Period MD Analysis Year Existing
Project Description
M Oper.(LOS) I Des (N) I Planning Data
Fiow Inputs
Volume, V 6477 veh/h Peak-Hour Factor, PHF 0.65
AADT veh/day %Trucks and Buses, P; 13
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
CODHY = AADT x K x D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fo 1.00 Er 1.2
Er 2.0 fry = VI1+Pr{Eq - 1) + PriBg - 1)) 0.885
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft f mith
Rt-Shoulder Lat. Clearance 6.0 ft i .
. ; Lc mifh
Interchange Density 0.50 Ifmi ¢ h
mi
MNumber of Lanes, N 4 f'D .
FFS (measured) 550 mivh N mi/h
Base free-fiow Speed, BFFS mith FFS 55.0 mifh
LOS and Performance Measures Design (N}
. Design (N}
Qperational (LOS) .
v, ={Vor DDHV)/ (PHF x Nxf_, xf} 1926 c/hil Design LOS
={Vo
p Hv % Tp pehvn NV, = (V or DDHV) / (PHF x N xf,, x ) pch
S 54.7 mi/h .
D=v_ /S 35.2 cimil © mi/n
=V . mifin
LOS P E P D=v, /S pcimifin
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed
pee E., - Exhibits23-8, 23-10 F - Exhibit 23-4
V- Hourly volume D - Density . o
E; - Exhibits 23-8, 23-10, 23-11 f_ - Exhibit 23-5
v - Flow rate FFS - Free-low speed -
P ) f - Page 23-12 1, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed p n o
) LOS, S, FFS, v - Exhibits 23-2, 23-3 fip - Exhibit 23-7
CDHY - Directional design hour velume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AB Freeway/Dir of Travel I-5 8B
Agency or Company LSA Junction Eastern Off
Date Performed 11/25/2009 Jurisdiction
IAnalysis Time Period MD Analysis Year Existing
Project Description
Inputs
Upstream Adj Ramp Terrain: Level Downstream Adj
Ramp
[Fyes  [Fon F'Yes [ on
MNo [T oOff MNo [T off
Lp = ft Liown = ft
S = 55.0mph Spg= 45.0mph _
Vo= veh/h Sketch ( show lanes, Ly, Lo, Vi, Vy) Vo= veh/h
Conversion to pc/h Under Base Conditions
(pc/h) (VeX/hr) PHF Terrain %Truck %Rv fuv fp v = V/IPHF x f,,,, x fp
Freeway 6160 0.95 Level 13 0 0.885 1.00 7327
Ramp 317 0.95 Level 11 0 0.901 1.00 370
UpStream
DownStream
Merge Areas Diverge Areas
|Estimation of v, Estimation of v,
Vig= Ve (Pry) Vi2 = Vr* (Vg - Vr)Pgp
Leq = (Equation 25-2 or 25-3) Leg = (Equation 25-8 or 25-9)
Pey = using Equation (Exhibit 25-5) Pep = 0.436 using Equation (Exhibit 25-12)
V= pc/h Vi, = 3403 pc/h
V301V, a4 pc/h (Equation 25-4 or 25-5) VaorV, ag 1962 pc/h (Equation 25-15 or 25-16)
Is V50V, 2> 2700 pchh? [ Yes 2 No Is Va0rV, 20> 2,700 poh? 7 Yes & No
ISV30rV, 0> 15* V)2 7 Yes 7 No IsV40r Vo0, >15* V2 7 Yes 7 No
IfYes, Vi, = pc/h (Equation 25-8) If Yes,V,,, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 7327 Exhibit 25-14 9000 No
Veo Exhibit 25-7 Veo=Ve-Vg| 6957  |Exhibit25-14] 9000 No
Vg 370 Exhibit 25-3 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viia Exhibit 25-7] Vi, 3403 Exhibit 25-14 | 4400:Al No
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg = 5.475 + 0.00734 v  + 0.0078 V,, - 0.00627 L, Dg = 4.252 + 0.0086 V,, - 0.009 L
Dy = (pc/mifin) Dp= 317 (pc/mi/in)
LOS = (Exhibit 25-4) LOS = D (Exhibit 25-4)
Speed Determination Speed Determination
Mg=  (Exibit 25-19) D= 0.331 (Exhibit 25-19)
Se=  mph (Exhibit 25-19) Sr= 507 mph (Exhibit 25-19)
S;=  mph (Exhibit 25-19) 5= 56.6 mph (Exhibit 25-19)
S = mph (Exhibit 25-14) S = 53.7 mph (Exhibit 25-15)
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BASIC FREEWAY SEGMENTS WORKSHEET
g FiesnFLore Sprd) BES = 35 it ! - 1’
£ . e e e - — Far e Application Input Qutput
E ¢ Gt | < T .'.l-?io_ “‘;{“‘\-»: - Operations (LOS) FFS, 1, v, oS, S. D
a . Gonih _z M%{ Design (M} FFS, LOS, v, M5 D
3 T - — 72 TSI Design by FFS.LOS, N % 5.0
- o e vt - = 2 Pianiing (LOS) FFS, N, AADT L0S, 5. D
: . .;:9/ A ot . L7 Pianning (1) FFS, LOS, 40T NS D
2 SIS AT S o Planning {y FFS, LOS, N v, 5,0
g 2 Q,é?} o s ¥ o b ¥
= 10 260 2 1500 o8 240
Flow Rate {pedhtng
General Information |Site Information
Analyst AB Highway/Direction of Travel /-5 8B
Agency or Company LSA From/To Easternr Off to Eastern On
Cate Performed 11/25/2009 Jurisdiction
lAnalysis Time Period MD Analysis Year Existing
Projiect Description
F Oper.(LOS) I Des{N) ™ Planning Data
Flow Inputs
Volume, V 6160 vehih Peak-Hour Factor, PHF 0.85
AADT veh/day %Trucks and Buses, P 13
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Leve!
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
£, 1.00 Ex 1.2
E; 20 Ty = VIT+PL{EL - 1) + PRIER - 1)] 0.885
Speed Inputs . Calc Speed Adj and FFS
Lane Width 12.0 ft f mith
Rt-Shoulder Lat. Clearance 5.0 ft .
) ; fic mi/h
interchange Density 0.50 {fmi )
fip mi/h
Number of Lanes, N 4
: fuy mith
FFS {measured) 55.0 mifh
Base free-flow Speed, BFFS mi/h FFS 55.0 mi/h
LOS and Performance Measures Design {(N)
Design (N
Operational {L.OS) _g" a
= (Vor DDHV) / (PHE x Nxf., xf) 1832 e/l Design LOS
=(Vor n
p Hv X Tp P v, = {V or DDHV} / (PHF x Nx f, x 1) pcih
S 55.0 mith ih
mi
D=v {5 33.3 c/mifin
P pem D=v,/5 pemifin
LOS D .
Required Number of Lanes, N
Glossary [Factor Location
N - Number of lanes S - Speed
P . Eg - Exhibits23-8, 23-10 fLw - Exhibit 23-4
V' - Hourly volume D - Density E. - Exhibits 23-8, 23-10, 23-11 f - Exhibit 23-5
- Exhi -8, 23-10, 23- - -
v - Flow rate FFS - Free-flow speed T e ="
e , f - Page 23-12 1, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P o o
L ) LOS, S, FFS, v, - Exhibits 23-2, 23-3 fin - Exhibit 23-7
DDHYV - Directional design hour volume p
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