Appendix II
1-285 Freeway Analysis Outputs and Data
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information [Site Information

Analyst TLH Highway/Direction of Travel NB

IAgency or Company Ayres Associates From/To 1-285 (N of Cascade Rd)
Date Performed 11/30/2015 Jurisdiction Fulton

Analysis Time Period Peak Hour Analysis Analysis Year 2014

Project Description  [-285 / Cascade Road IMR

Vo - Flow rate

LOS - Level of service
speed

DDHYV - Directional design hour volume

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

Oper.(LOS) [IDes.(N) [IPlanning Data
Flow Inputs
\Volume, V 6800 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 5
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
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 flyy = VI1+PL(E1 - 1) + Pr(Eg - 110.976
Speed Inputs |Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 4 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
EFS (;neailureds) ; 65.0 mph FFS 65.0 mph
ase free-flow Speed,
BFFS mph
[LOS and Performance Measures [Design (N)
Design (N)
Operational (LOS) Desian LOS
n
v_ = (V or DDHV) / (PHF x N x f,p, esI9
P 1936 pc/h/In v, = (V or DDHV) / (PHF x N x f,,,
X f)) 1) pc/h/in
S 60.9 mph s P o
m
D= vy /'S 31.8 pc/mi/ln P .
D=v_ /S pc/mi/in
LOS D P
Required Number of Lanes, N
|Glossary [Factor Location
N - Number of lanes S -Speed E,, - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
\V - Hourly volume D - Density

E - Exhibits 11-10, 11-11, 11-13
fp - Page 11-18

LOS, S, FFS, v, - Exhibits 11-2,
11-3

f_c - Exhibit 11-9
TRD - Page 11-11
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information [Site Information

Analyst TLH Highway/Direction of Travel NB

IAgency or Company Ayres Associates From/To 1-285 (S of Cascade Rd)
Date Performed 11/30/2015 Jurisdiction Fulton

Analysis Time Period Peak Hour Analysis Analysis Year 2014

Project Description  [-285 / Cascade Road IMR

Vo - Flow rate

LOS - Level of service
speed

DDHYV - Directional design hour volume

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

Oper.(LOS) [IDes.(N) [IPlanning Data
Flow Inputs
\Volume, V 6115 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 5
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
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 flyy = VI1+PL(E1 - 1) + Pr(Eg - 110.976
Speed Inputs |Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 4 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
EFS (;neailureds) ; 65.0 mph FFS 65.0 mph
ase free-flow Speed,
BFFS mph
[LOS and Performance Measures [Design (N)
Design (N)
Operational (LOS) Desian LOS
n
v_ = (V or DDHV) / (PHF x N x f,p, esI9
P 1741 pc/h/in v, = (V or DDHV) / (PHF x N x f,;,
x f,) pr ) pc/h/in
S 63.4 mph s P o
m
D= vy /'S 27.5 pc/mi/ln P .
D=v_ /S pc/mi/in
LOS D P
Required Number of Lanes, N
|Glossary [Factor Location
N - Number of lanes S -Speed E,, - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
\V - Hourly volume D - Density

E - Exhibits 11-10, 11-11, 11-13
fp - Page 11-18

LOS, S, FFS, v, - Exhibits 11-2,
11-3

f_c - Exhibit 11-9
TRD - Page 11-11
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information [Site Information

Analyst TLH Highway/Direction of Travel SB

IAgency or Company Ayres Associates From/To 1-285 (N of Cascade Rd)
Date Performed 11/30/2015 Jurisdiction Fulton

Analysis Time Period Peak Hour Analysis Analysis Year 2014

Project Description  [-285 / Cascade Road IMR

Vo - Flow rate

LOS - Level of service
speed

DDHYV - Directional design hour volume

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

Oper.(LOS) [IDes.(N) [|Planning Data
Flow Inputs
\Volume, V 5005 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 5
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
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 frpy = 1M+P(Er - 1) + P(Eg - 110.976
Speed Inputs |Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 4 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
EFS (;neailureds) ; 65.0 mph FFS 65.0 mph
ase free-flow Speed,
BFFS mph
[LOS and Performance Measures [Design (N)
Design (N)
Operational (LOS) Desian LOS
n
v_ = (V or DDHV) / (PHF x N x f,p, esI9
P 1425 pc/h/in v, = (V or DDHV) / (PHF x N x fi,,,
X f)) 1) pc/h/in
S 65.0 mph s P o
m
D= vy /'S 21.9 pc/mi/ln P .
D=v_ /S pc/mi/in
LOS C P
Required Number of Lanes, N
|Glossary [Factor Location
N - Number of lanes S -Speed E,, - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
\V - Hourly volume D - Density

E - Exhibits 11-10, 11-11, 11-13
fp - Page 11-18

LOS, S, FFS, v, - Exhibits 11-2,
11-3

f_c - Exhibit 11-9
TRD - Page 11-11
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information [Site Information

Analyst TLH Highway/Direction of Travel SB

IAgency or Company Ayres Associates From/To 1-285 (S of Cascade Rd)
Date Performed 11/30/2015 Jurisdiction Fulton

Analysis Time Period Peak Hour Analysis Analysis Year 2014

Project Description  [-285 / Cascade Road IMR

Vo - Flow rate

LOS - Level of service
speed

DDHYV - Directional design hour volume

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

Oper.(LOS) [IDes.(N) [|Planning Data
Flow Inputs
\Volume, V 4740 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 5
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
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 frpy = 1M+P(Er - 1) + P(Eg - 110.976
Speed Inputs |Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 4 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
EFS (;neailureds) ; 65.0 mph FFS 65.0 mph
ase free-flow Speed,
BFFS mph
[LOS and Performance Measures [Design (N)
Design (N)
Operational (LOS) Desian LOS
n
v_ = (V or DDHV) / (PHF x N x f,p, esI9
P 1350 pc/h/In v, = (V or DDHV) / (PHF x N x f,,,
X f)) 1) pc/h/in
S 65.0 mph s P o
m
D= vy /'S 20.8 pc/mi/ln P .
D=v_ /S pc/mi/in
LOS C P
Required Number of Lanes, N
|Glossary [Factor Location
N - Number of lanes S -Speed E,, - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
\V - Hourly volume D - Density

E - Exhibits 11-10, 11-11, 11-13
fp - Page 11-18

LOS, S, FFS, v, - Exhibits 11-2,
11-3

f_c - Exhibit 11-9
TRD - Page 11-11
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information [Site Information

Analyst TLH Highway/Direction of Travel NB

IAgency or Company Ayres Associates From/To 1-285 (N of Cascade Rd)
Date Performed 11/30/2015 Jurisdiction Fulton

Analysis Time Period Peak Hour Analysis Analysis Year 2030

Project Description  [-285 / Cascade Road IMR

Vo - Flow rate

LOS - Level of service
speed

DDHYV - Directional design hour volume

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

Oper.(LOS) [IDes.(N) [IPlanning Data
Flow Inputs
\Volume, V 7370 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 5
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
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 frpy = 1M+P(Er - 1) + P(Eg - 110.976
Speed Inputs |Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 4 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
EFS (;neailureds) ; 65.0 mph FFS 65.0 mph
ase free-flow Speed,
BFFS mph
[LOS and Performance Measures [Design (N)
Design (N)
Operational (LOS) Desian LOS
n
v, = (V or DDHV) / (PHF x N x f, esI9
2098 pc/h/In v, = (V or DDHV) / (PHF x N x f,,,
X f)) 1) pc/h/in
S 58.1 mph s P o
m
D= vy /'S 36.1 pc/mi/ln P .
D=v_ /S pc/mi/in
LOS E P
Required Number of Lanes, N
|Glossary [Factor Location
N - Number of lanes S -Speed E,, - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
\V - Hourly volume D - Density

E - Exhibits 11-10, 11-11, 11-13
fp - Page 11-18

LOS, S, FFS, v, - Exhibits 11-2,
11-3

f_c - Exhibit 11-9
TRD - Page 11-11
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information [Site Information

Analyst TLH Highway/Direction of Travel NB

IAgency or Company Ayres Associates From/To 1-285 (S of Cascade Rd)
Date Performed 11/30/2015 Jurisdiction Fulton

Analysis Time Period Peak Hour Analysis Analysis Year 2030

Project Description  [-285 / Cascade Road IMR

Vo - Flow rate

LOS - Level of service
speed

DDHYV - Directional design hour volume

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

Oper.(LOS) [IDes.(N) [IPlanning Data
Flow Inputs
\Volume, V 6630 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 5
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
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 flyy = VI1+PL(E1 - 1) + Pr(Eg - 110.976
Speed Inputs |Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 4 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
EFS (;neailureds) ; 65.0 mph FFS 65.0 mph
ase free-flow Speed,
BFFS mph
[LOS and Performance Measures [Design (N)
Design (N)
Operational (LOS) Desian LOS
n
v_ = (V or DDHV) / (PHF x N x f,p, esI9
P 1888 pc/h/In v, = (V or DDHV) / (PHF x N x f,,,
X f)) 1) pc/h/in
S 61.6 mph s P o
m
D= vy /'S 30.6 pc/mi/ln P .
D=v_ /S pc/mi/in
LOS D P
Required Number of Lanes, N
|Glossary [Factor Location
N - Number of lanes S -Speed E,, - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
\V - Hourly volume D - Density

E - Exhibits 11-10, 11-11, 11-13
fp - Page 11-18

LOS, S, FFS, v, - Exhibits 11-2,
11-3

f_c - Exhibit 11-9
TRD - Page 11-11
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information [Site Information

Analyst TLH Highway/Direction of Travel SB

IAgency or Company Ayres Associates From/To 1-285 (N of Cascade Rd)
Date Performed 11/30/2015 Jurisdiction Fulton

Analysis Time Period Peak Hour Analysis Analysis Year 2030

Project Description  [-285 / Cascade Road IMR

Vo - Flow rate

LOS - Level of service
speed

DDHYV - Directional design hour volume

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

Oper.(LOS) [IDes.(N) [IPlanning Data
Flow Inputs
\Volume, V 5430 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 5
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
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 frpy = 1M+P(Er - 1) + P(Eg - 110.976
Speed Inputs |Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 4 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
EFS (;neailureds) ; 65.0 mph FFS 65.0 mph
ase free-flow Speed,
BFFS mph
[LOS and Performance Measures [Design (N)
Design (N)
Operational (LOS) Desian LOS
n
v_ = (V or DDHV) / (PHF x N x f,p, esI9
P 1546 pc/h/In v, = (V or DDHV) / (PHF x N x f,,,
X f)) 1) pc/h/in
S 64.7 mph s P o
m
D= vy /'S 23.9 pc/mi/ln P .
D=v_ /S pc/mi/in
LOS C P
Required Number of Lanes, N
|Glossary [Factor Location
N - Number of lanes S -Speed E,, - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
\V - Hourly volume D - Density

E - Exhibits 11-10, 11-11, 11-13
fp - Page 11-18

LOS, S, FFS, v, - Exhibits 11-2,
11-3

f_c - Exhibit 11-9
TRD - Page 11-11
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information [Site Information

Analyst TLH Highway/Direction of Travel SB

IAgency or Company Ayres Associates From/To 1-285 (S of Cascade Rd)
Date Performed 11/30/2015 Jurisdiction Fulton

Analysis Time Period Peak Hour Analysis Analysis Year 2030

Project Description  [-285 / Cascade Road IMR

Vo - Flow rate

LOS - Level of service
speed

DDHYV - Directional design hour volume

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

Oper.(LOS) [IDes.(N) [|Planning Data
Flow Inputs
\Volume, V 5150 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 5
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
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 frpy = 1M+P(Er - 1) + P(Eg - 110.976
Speed Inputs |Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 4 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
EFS (;neailureds) ; 65.0 mph FFS 65.0 mph
ase free-flow Speed,
BFFS mph
[LOS and Performance Measures [Design (N)
Design (N)
Operational (LOS) Desian LOS
n
v_ = (V or DDHV) / (PHF x N x f,p, esI9
P 1466 pc/h/In v, = (V or DDHV) / (PHF x N x f,,,
X f)) 1) pc/h/in
S 64.9 mph s P o
m
D= vy /'S 22.6 pc/mi/ln P .
D=v_ /S pc/mi/in
LOS C P
Required Number of Lanes, N
|Glossary [Factor Location
N - Number of lanes S -Speed E,, - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
\V - Hourly volume D - Density

E - Exhibits 11-10, 11-11, 11-13
fp - Page 11-18

LOS, S, FFS, v, - Exhibits 11-2,
11-3

f_c - Exhibit 11-9
TRD - Page 11-11
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst TLH Freeway/Dir of Travel [-285 NB
IAgency or Company Ayres Associates Junction NB Off-ramp to Cascade Road
Date Performed 12/1/2015 Jurisdiction Fulton
[Analysis Time Period Peak Hour Analysis Year 2014
Project Description  1-285 / Cascade Road IMR
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 4 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Llyes [lon Acceleration Lane Length, L, Yes on
No [ off Deceleration Lane Length L 400 CINo Coff
Freeway Volume, Vi 6115
L= ft Ramp Volume, Vi 565 Loun = 2500 ft
V = veh/h Freeway Free-Flow Speed, Si¢ 65.0 v, = 1250 veh/h
Y Ramp Free-Flow Speed, S¢q 35.0
Conversion to pc/h Under Base Conditions
v . -
(pcth) (Vehihr) PHF Terrain %Truck %Rv Y fp = V/PHF x f,, x fp
Freeway 6115 0.90 Level 5 0 0.976 1.00 6964
Ramp 565 0.90 Level 5 0 0.976 1.00 643
UpStream
DownStream 1250 0.90 Level 5 0 0.976 1.00 1424
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vig = Ve (Pry) Vi = Ve + (Vg - VR)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = using Equation (Exhibit 13-6) Pep = 0.436 using Equation (Exhibit 13-7)
V12 = pC/h V12 = 3399 pC/h
Vy0rV, e pc/h (Equation 13-14 or 13-17) V5 0rV, 0 1782 pc/h (Equation 13-14 or 13-17)
Is V5 0rV, 4, >2700 pch? [] Yes [[INo IsVs0rV, q,>2,700 pc/h? [] Yes No
IsVyorV, 5, >15*V,,2 [Jyes [1No IsVyorV, 5 >15* V)2 [JYes No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or 13-
If Yes,Vy,, 13-19) If Yes,V,,, 19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 6964 Exhibit 13-8 9400 No
Veo Exhibit 13-8 Veo =Ve-Vg| 6321 Exhibit 13-8 9400 No
Vg 643 Exhibit 13-10] 2000 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vriz Exhibit 13-8| Via 3399 Exhibit 13-8 | 4400:All No
ILevel 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, D =4.252 + 0.0086 V,, - 0.009 L
Dr= (pc/mi/in) Dr=  29.9 (pc/mifin)
LOS=  (Exhibit 13-2) LOS= D (Exhibit 13-2)
Speed Determination Speed Determination
M, = (Exibit 13-11) D, = 0.486 (Exhibit 13-12)
Sz=  mph (Exhibit 13-11) Sk= 538 mph (Exhibit 13-12)
So= mph (Exhibit 13-11) So 68.3 mph (Exhibit 13-12)
S = mph (Exhibit 13-13) S = 60.4 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst TLH Freeway/Dir of Travel [-285 NB
IAgency or Company Ayres Associates Junction NB On-ramp from Cascade Road
Date Performed 11/30/2015 Jurisdiction Fulton
Analysis Time Period Peak Hour Analysis Year 2014
Project Description  1-285 / Cascade Road IMR
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 4 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Yes [lOn Acceleration Lane Length, L, 830 [IYes [JoOn
[INo Off Deceleration Lane Length L No ot
Freeway Volume, V¢ 5550
Ly = 2600 ft Ramp Volume, Vg 1250 Looun = ft
Freeway Free-Flow Speed, S 65.0 -
Vv, = 565 veh/h Y Pees e Vp = veh/h
Ramp Free-Flow Speed, S5 35.0
Conversion to pc/h Under Base Conditions
(pc/h) (Ve\r:/hr) PHF Terrain %Truck %Rv Y fp v = V/PHF x f,, x fp
Freeway 5550 0.90 Level 5 0 0.976 1.00 6321
Ramp 1250 0.90 Level 5 0 0.976 1.00 1424
UpStream 565 0.90 Level 5 0 0.976 1.00 643
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
V., =V (P
- = Ve _FM) Vi2= Ve * (Ve - Ve)Prp
£Q™ (Equation 136 or 13-7) - e (Equation 13-12 or 13-13)
Pev = 0.040 using Equation (Exhibit 13-6) Py = using Equation (Exhibit 13-7)
127 252 pC/h - V12= pC/h
L0V 1’073)4 pc/h (Equation 13-14 or 13- V,orV, ., poh (Equation 13-14 or 13-17)
Is V; 0r V, 5, > 2,700 pch? [7] Yes []No Is VgorV, g, >2700 pch? [ves [INo
IsVy0rV, s> 15" V.2 [¥IYes [I1No IsVy0rV, s, >1.5"V,2 [[JYes [INo
YesV. = 2528 pc/h (Equation 13-16, 13- I Yes\V,,, = (o (Equation 13-16, 13-18, or
= 18, or 13-19) -19)
Capacity Checks |Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 7745 | Exhibit 13-8 No  |Vro=Ve-Vgr Exhibit 13-8
Vv Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viis 3952 Exhibit13-8]  4600:Al No Vi, Exhibit 13-8 |
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= 30.4 (pc/mifln) Dy = (pc/mifin)
LOS = D (Exhibit 13-2) LOS = (Exhibit 13-2)
Speed Determination Speed Determination
Mg = 0.466 (Exibit 13-11) D, = (Exhibit 13-12)
5= 54.3 mph (Exhibit 13-11) Sr= mph (Exhibit 13-12)
S,= 60.0 mph (Exhibit 13-11) So= mph (Exhibit 13-12)
S = 56.9 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst TLH Freeway/Dir of Travel [-285 SB
IAgency or Company Ayres Associates Junction SB Off-ramp to Cascade Road
Date Performed 12/1/2015 Jurisdiction Fulton
[Analysis Time Period Peak Hour Analysis Year 2014
Project Description  1-285 / Cascade Road IMR
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 4 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Llyes [lon Acceleration Lane Length, L, Yes on
No [ off Deceleration Lane Length L 375 CINo Coff
Freeway Volume, Vi 5005
Lyp = ft Ramp Volume, V, 1080 Laown= 3000 ft
V = veh/h Freeway Free-Flow Speed, Si¢ 65.0 V= 815 veh/h
Y Ramp Free-Flow Speed, S¢q 35.0
Conversion to pc/h Under Base Conditions
(pcth) (Ve\rf/hr) PHF Terrain %Truck %Rv Y fp = V/PHF x f,, x fp
Freeway 5005 0.90 Level 5 0 0.976 1.00 5700
Ramp 1080 0.90 Level 5 0 0.976 1.00 1230
UpStream
DownStream 815 0.90 Level 5 0 0.976 1.00 928
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vig = Ve (Pry) Vi = Ve + (Vg - VR)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = using Equation (Exhibit 13-6) Pep = 0.436 using Equation (Exhibit 13-7)
V,, = pc/h Vi = 3179 pc/h
Vy0rV, e pc/h (Equation 13-14 or 13-17) V5 0rV, 0 1260 pc/h (Equation 13-14 or 13-17)
Is V5 0rV, 4, >2700 pch? [] Yes [[INo IsVs0rV, q,>2,700 pc/h? [] Yes No
IsVyorV, 5, >15*V,,2 [Jyes [1No IsVyorV, 5 >15* V)2 [JYes No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or 13-
If Yes,Vy,, 13-19) If Yes,V,,, 19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 5700 Exhibit 13-8 9400 No
Veo Exhibit 13-8 Veo =Ve-Vg| 4470 Exhibit 13-8 9400 No
Vi 1230 Exhibit 13-10] 2000 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vriz Exhibit 13-8| Via 3179 Exhibit 13-8 | 4400:All No
ILevel 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, D =4.252 + 0.0086 V,, - 0.009 L
Dg = (pc/mi/ln) D = 28.2 (pc/mifin)
LOS=  (Exhibit 13-2) LOS= D (Exhibit 13-2)
Speed Determination Speed Determination
M, = (Exibit 13-11) D, = 0.539 (Exhibit 13-12)
Sz=  mph (Exhibit 13-11) Sk= 526 mph (Exhibit 13-12)
So= mph (Exhibit 13-11) So 70.3 mph (Exhibit 13-12)
S = mph (Exhibit 13-13) S = 59.2 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst TLH Freeway/Dir of Travel [-285 NB
IAgency or Company Ayres Associates Junction SB On-ramp from Cascade
Date Performed 11/30/2015 Jurisdiction Fulton
Analysis Time Period Peak Hour Analysis Year 2014
Project Description  1-285 / Cascade Road IMR
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 4 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Yes [lOn Acceleration Lane Length, L, 1250 [IYes [JoOn
[INo Off Deceleration Lane Length L No ot
Freeway Volume, V¢ 3925
Ly = 3000 ft Ramp Volume, Vg 815 Looun = ft
Freeway Free-Flow Speed, S 55.0 -
Vv, = 1080 veh/h Y Pees e Vp = veh/h
Ramp Free-Flow Speed, S5 35.0
Conversion to pc/h Under Base Conditions
(pc/h) (Ve\r:/hr) PHF Terrain %Truck %Rv Y fp v = V/PHF x f,, x fp
Freeway 3925 0.90 Level 5 0 0.976 1.00 4470
Ramp 815 0.90 Level 5 0 0.976 1.00 928
UpStream 1080 0.90 Level 5 0 0.976 1.00 1230
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
V., =V (P _
. 12E F(.FM)136 137 Vip=Vg + (Vg - VR)Pep
£Q” (Equation 136 or 13-7) - e (Equation 13-12 or 13-13)
Pev = 0.102 using Equation (Exhibit 13-6) Py = using Equation (Exhibit 13-7)
127 455 pC/h - V12= pC/h
L0V i°7°)7 pc/h (Equation 13-14 or 13- V,orV, ., poh (Equation 13-14 or 13-17)
Is V; 0r V, 5, > 2,700 pch? [] Yes [ No Is VgorV, g, >2700 pch? [ves [INo
IsVy0rV, s> 15" V.2 [¥IYes [I1No IsVy0rV, s, >1.5"V,2 [[JYes [INo
YesV. = 1788 pc/h (Equation 13-16, 13- I Yes\V,,, = (o (Equation 13-16, 13-18, or
= 18, or 13-19) -19)
Capacity Checks |Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 5398 |Exhibit 13-8 No  |Vro=Ve-Vgr Exhibit 13-8
Vv Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viis 2716 Exhibit13-8]  4600:Al No Vi, Exhibit 13-8 |
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 = 18.4 (pc/milin) Dy = (pc/mi/in)
LOS = B (Exhibit 13-2) LOS = (Exhibit 13-2)
Speed Determination Speed Determination
Mg=  0.292 (Exibit 13-11) D= (Exhibit 13-12)
5= 51.2 mph (Exhibit 13-11) Sr= mph (Exhibit 13-12)
S,= 52.0 mph (Exhibit 13-11) So= mph (Exhibit 13-12)
S = 51.6 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst TLH Freeway/Dir of Travel [-285 NB
IAgency or Company Ayres Associates Junction NB Off-ramp to Cascade Road
Date Performed 12/1/2015 Jurisdiction Fulton
Analysis Time Period Peak Hour Analysis Year 2030
Project Description  1-285 / Cascade Road IMR
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 4 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Llyes [lon Acceleration Lane Length, L, Yes on
No [ off Deceleration Lane Length L 400 CINo Coff
Freeway Volume, Vi 6630
L= ft Ramp Volume, Vi 620 Loun = 2600 ft
V = veh/h Freeway Free-Flow Speed, Si¢ 65.0 v, = 1360 veh/h
Y Ramp Free-Flow Speed, S¢q 35.0
Conversion to pc/h Under Base Conditions
(pcth) (Ve\rf/hr) PHF Terrain %Truck %Rv Y fp = V/PHF x f,, x fp
Freeway 6630 0.90 Level 5 0 0.976 1.00 7551
Ramp 620 0.90 Level 5 0 0.976 1.00 706
UpStream
DownStream 1360 0.90 Level 5 0 0.976 1.00 1549
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vig = Ve (Pry) Vi = Ve + (Vg - VR)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = using Equation (Exhibit 13-6) Pep = 0.436 using Equation (Exhibit 13-7)
V12 = pC/h V12 = 3690 pC/h
Vy0rV, e pc/h (Equation 13-14 or 13-17) V5 0rV, 0 1930 pc/h (Equation 13-14 or 13-17)
Is V5 0rV, 4, >2700 pch? [] Yes [[INo IsVs0rV, q,>2,700 pc/h? [] Yes No
IsVyorV, 5, >15*V,,2 [Jyes [1No IsVyorV, 5 >15* V)2 [JYes No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or 13-
If Yes,Vy,, 13-19) If Yes,V,,, 19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 7551 Exhibit 13-8 9400 No
Veo Exhibit 13-8 Veo =Ve-Vg| 6845 Exhibit 13-8 9400 No
Vg 706 Exhibit 13-10] 2000 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vriz Exhibit 13-8| Via 3690 Exhibit 13-8 | 4400:All No
ILevel 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, D =4.252 + 0.0086 V,, - 0.009 L
Dr= (pc/mi/in) Dr= 324 (pc/mifin)
LOS=  (Exhibit 13-2) LOS= D (Exhibit 13-2)
Speed Determination Speed Determination
M, = (Exibit 13-11) D, = 0.492 (Exhibit 13-12)
Sz=  mph (Exhibit 13-11) Sk=  53.7mph (Exhibit 13-12)
So= mph (Exhibit 13-11) So 67.7 mph (Exhibit 13-12)
S = mph (Exhibit 13-13) S = 60.0 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst TLH Freeway/Dir of Travel [-285 NB
IAgency or Company Ayres Associates Junction NB On-ramp from Cascade Road
Date Performed 11/30/2015 Jurisdiction Fulton
Analysis Time Period Peak Hour Analysis Year 2030
Project Description  1-285 / Cascade Road IMR
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 4 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Yes [lOn Acceleration Lane Length, L, 830 [IYes [JoOn
[INo Off Deceleration Lane Length L No ot
Freeway Volume, V¢ 6010
Ly = 2600 ft Ramp Volume, Vg 1360 Looun = ft
Freeway Free-Flow Speed, S 65.0 -
Vv, = 620 veh/h Y Pees e Vp = veh/h
Ramp Free-Flow Speed, S5 35.0
Conversion to pc/h Under Base Conditions
(pc/h) (Ve\r:/hr) PHF Terrain %Truck %Rv Y fp v = V/PHF x f,, x fp
Freeway 6010 0.90 Level 5 0 0.976 1.00 6845
Ramp 1360 0.90 Level 5 0 0.976 1.00 1549
UpStream 620 0.90 Level 5 0 0.976 1.00 706
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
V., =V (P
- = Ve _FM) Vi2= Ve * (Ve - Ve)Prp
£Q™ (Equation 136 or 13-7) - e (Equation 13-12 or 13-13)
Pev = 0.024 using Equation (Exhibit 13-6) Py = using Equation (Exhibit 13-7)
127 165 pC/h - V12= pC/h
L0V 1’374)0 pc/h (Equation 13-14 or 13- V,orV, ., poh (Equation 13-14 or 13-17)
Is V; 0r V, 5, > 2,700 pch? [7] Yes []No Is VgorV, g, >2700 pch? [ves [INo
IsVy0rV, s> 15" V.2 [¥IYes [I1No IsVy0rV, s, >1.5"V,2 [[JYes [INo
YesV. = 2738 pc/h (Equation 13-16, 13- I Yes\V,,, = (o (Equation 13-16, 13-18, or
= 18, or 13-19) -19)
Capacity Checks |Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 8394 |Exhibit 13-8 No  |Vro=Ve-Vgr Exhibit 13-8
Vv Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viis 4287 Exhibit13-8]  4600:Al No Vi, Exhibit 13-8 |
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= 33.0 (pc/mifln) Dy = (pc/mifin)
LOS = D (Exhibit 13-2) LOS = (Exhibit 13-2)
Speed Determination Speed Determination
Mg = 0.547 (Exibit 13-11) D, = (Exhibit 13-12)
5= 52.4 mph (Exhibit 13-11) Sr= mph (Exhibit 13-12)
S,= 59.4 mph (Exhibit 13-11) So= mph (Exhibit 13-12)
S = 55.6 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst TLH Freeway/Dir of Travel [-285 SB
IAgency or Company Ayres Associates Junction SB Off-ramp to Cascade Road
Date Performed 12/1/2015 Jurisdiction Fulton
[Analysis Time Period Peak Hour Analysis Year 2030
Project Description  1-285 / Cascade Road IMR
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 4 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Llyes [lon Acceleration Lane Length, L, Yes on
No [ off Deceleration Lane Length L 375 CINo Coff
Freeway Volume, Vi 5430
L= ft Ramp Volume, Vi 1170 Loun = 3000 ft
V = veh/h Freeway Free-Flow Speed, Si¢ 65.0 V= 890 veh/h
Y Ramp Free-Flow Speed, S¢q 35.0
Conversion to pc/h Under Base Conditions
(pcth) (Ve\rf/hr) PHF Terrain %Truck %Rv Y fp = V/PHF x f,, x fp
Freeway 5430 0.90 Level 5 0 0.976 1.00 6184
Ramp 1170 0.90 Level 5 0 0.976 1.00 1333
UpStream
DownStream 890 0.90 Level 5 0 0.976 1.00 1014
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vig = Ve (Pry) Vi = Ve + (Vg - VR)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = using Equation (Exhibit 13-6) Pep = 0.436 using Equation (Exhibit 13-7)
Vi, = pc/h Vi, = 3448 pc/h
Vy0rV, e pc/h (Equation 13-14 or 13-17) V5 0rV, 0 1368 pc/h (Equation 13-14 or 13-17)
Is V5 0rV, 4, >2700 pch? [] Yes [[INo IsVs0rV, q,>2,700 pc/h? [] Yes No
IsVyorV, 5, >15*V,,2 [Jyes [1No IsVyorV, 5 >15* V)2 [JYes No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or 13-
If Yes,Vy,, 13-19) If Yes,V,,, 19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 6184 Exhibit 13-8 9400 No
Veo Exhibit 13-8 Veo =Ve-Vg| 4851 Exhibit 13-8 9400 No
Vi 1333 Exhibit 13-10] 2000 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vriz Exhibit 13-8| Via 3448 Exhibit 13-8 | 4400:All No
ILevel 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, D =4.252 + 0.0086 V,, - 0.009 L
Dr= (pc/mi/in) Dr= 305 (pc/mifin)
LOS=  (Exhibit 13-2) LOS= D (Exhibit 13-2)
Speed Determination Speed Determination
M, = (Exibit 13-11) D, = 0.548 (Exhibit 13-12)
Sz=  mph (Exhibit 13-11) Sk= 524 mph (Exhibit 13-12)
So= mph (Exhibit 13-11) So 69.9 mph (Exhibit 13-12)
S = mph (Exhibit 13-13) S = 58.9 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst TLH Freeway/Dir of Travel [-285 NB
IAgency or Company Ayres Associates Junction SB On-ramp from Cascade
Date Performed 11/30/2015 Jurisdiction Fulton
Analysis Time Period Peak Hour Analysis Year 2030
Project Description  1-285 / Cascade Road IMR
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 4 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Yes [lOn Acceleration Lane Length, L, 1250 [IYes [JoOn
[INo Off Deceleration Lane Length L No ot
Freeway Volume, V¢ 4260
Ly = 3000 ft Ramp Volume, Vg 890 Looun = ft
Freeway Free-Flow Speed, S 55.0 -
Vv, = 1170 veh/h Y Pees e Vp = veh/h
Ramp Free-Flow Speed, S5 35.0
Conversion to pc/h Under Base Conditions
(pc/h) (Ve\r:/hr) PHF Terrain %Truck %Rv Y fp v = V/PHF x f,, x fp
Freeway 4260 0.90 Level 5 0 0.976 1.00 4852
Ramp 890 0.90 Level 5 0 0.976 1.00 1014
UpStream 1170 0.90 Level 5 0 0.976 1.00 1333
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
V., =V (P _
- 12E F(.FM)136 13.7 Viz = Ve + (Ve - VRIPep
£Q™ (Equation 13-6 or 13-7) e (Equation 13-12 or 13-13)
Pev = 0.091 using Equation (Exhibit 13-6) Py = using Equation (Exhibit 13-7)
127 442 pC/h - V12= pC/h
L0V §27°)5 pc/h (Equation 13-14 or 13- V,orV, ., poh (Equation 13-14 or 13-17)
Is V; 0r V, 5, > 2,700 pch? [] Yes [ No Is VgorV, g, >2700 pch? [ves [INo
IsVyorV, ., >15*V,,2 [ZYes [INo IsVy0rV, 5> 1.5"V,,2 [JYes [INo
YesV. = 1940 pc/h (Equation 13-16, 13- I Yes\V,,, = (o (Equation 13-16, 13-18, or
= 18, or 13-19) -19)
Capacity Checks |Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 5866 | Exhibit 13-8 No  |Vro=Ve-Vgr Exhibit 13-8
Vv Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viis 2954 Exhibit13-8]  4600:Al No Vi, Exhibit 13-8 |
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 = 20.2 (pc/mifin) Dy = (pc/mi/in)
LOS = C (Exhibit 13-2) LOS = (Exhibit 13-2)
Speed Determination Speed Determination
Mg=  0.308 (Exibit 13-11) D= (Exhibit 13-12)
5= 51.0 mph (Exhibit 13-11) Sr= mph (Exhibit 13-12)
S,= 51.6 mph (Exhibit 13-11) So= mph (Exhibit 13-12)
S = 51.3 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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