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HCM Unsignalized Intersection Capacity Analysis

301: Gelder Drive & US 401 SB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations ul iy +4 ul

Volume (veh/h) 0 0 31 9 11 0 0 0 0 0 863 26

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 090 0.90

Hourly flow rate (vph) 0 0 34 10 12 0 0 0 0 0 959 29

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1236

pX, platoon unblocked 097 097 097 097 097 0.97

vC, conflicting volume 965 959 479 514 988 0 988 0

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 893 887 391 426 917 0 917 0

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (S)

tF (s) 33 4.0 33 33 4.0 33 2.2 2.2

p0 queue free % 100 100 94 98 95 100 100 100

cM capacity (veh/h) 220 272 587 466 261 1084 714 1622

Direction, Lane # EB1 WB1 SB1 SB2 SB3

Volume Total 34 22 479 479 29

Volume Left 0 10 0 0 0

Volume Right 34 0 0 0 29

cSH 587 326 1700 1700 1700

Volume to Capacity 0.06 007 028 028 0.02

Queue Length 95th (ft) 5 5 0 0 0

Control Delay (s) 115 169 0.0 0.0 0.0

Lane LOS B C

Approach Delay (s) 115 169 0.0

Approach LOS B C

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 40.5% ICU Level of Service A

Analysis Period (min) 15

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Michigan Lefts)
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HCM Unsignalized Intersection Capacity Analysis

301: Gelder Drive & US 401 SB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations ul iy 44 ul

Volume (veh/h) 0 0 41 12 15 0 0 0 0 0 1163 35

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 090 0.90

Hourly flow rate (vph) 0 0 46 13 17 0 0 0 0 0 1292 39

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1239

pX, platoon unblocked

vC, conflicting volume 1301 1292 431 476 1331 0 1331 0

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1301 1292 431 476 1331 0 1331 0

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (S)

tF (s) 33 4.0 33 33 4.0 33 2.2 2.2

p0 queue free % 100 100 92 97 89 100 100 100

cM capacity (veh/h) 109 162 573 434 153 1084 514 1622

Direction, Lane # EB1 WB1 SB1 SB2 SB3 SB4

Volume Total 46 30 431 431 431 39

Volume Left 0 13 0 0 0 0

Volume Right 46 0 0 0 0 39

cSH 573 215 1700 1700 1700 1700

Volume to Capacity 008 014 025 025 025 0.02

Queue Length 95th (ft) 6 12 0 0 0 0

Control Delay (s) 118 244 0.0 0.0 0.0 0.0

Lane LOS B C

Approach Delay (s) 118 244 0.0

Approach LOS B C

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 39.1% ICU Level of Service A

Analysis Period (min) 15

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Michigan Lefts)
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HCM Unsignalized Intersection Capacity Analysis

301: Gelder Drive & US 401 SB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations ul iy +4 ul

Volume (veh/h) 0 0 55 4 10 0 0 0 0 0 1809 22

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 090 0.90

Hourly flow rate (vph) 0 0 61 4 11 0 0 0 0 0 2010 24

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1220

pX, platoon unblocked 043 043 043 043 043 0.43

vC, conflicting volume 2016 2010 1005 1066 2034 0 2034 0

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 694 681 0 0 738 0 738 0

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (S)

tF (s) 33 4.0 33 33 4.0 33 2.2 2.2

p0 queue free % 100 100 87 99 92 100 100 100

cM capacity (veh/h) 132 158 463 379 147 1084 369 1622

Direction, Lane # EB1 WB1 SB1 SB2 SB3

Volume Total 61 16 1005 1005 24

Volume Left 0 4 0 0 0

Volume Right 61 0 0 0 24

cSH 463 178 1700 1700 1700

Volume to Capacity 013 009 059 059 0.01

Queue Length 95th (ft) 11 7 0 0 0

Control Delay (s) 140 272 0.0 0.0 0.0

Lane LOS B D

Approach Delay (s) 140 272 0.0

Approach LOS B D

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 66.7% ICU Level of Service ©

Analysis Period (min) 15

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Short Term (Michigan Lefts)
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HCM Unsignalized Intersection Capacity Analysis

301: Gelder Drive & US 401 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations ul iy 44 ul

Volume (veh/h) 0 0 75 5 13 0 0 0 0 0 2410 30

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 090 0.90

Hourly flow rate (vph) 0 0 83 6 14 0 0 0 0 0 2678 33

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1246

pX, platoon unblocked 047 047 047 047 047 0.47

vC, conflicting volume 2685 2678 893 976 2711 0 2711 0

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 649 634 0 0 704 0 704 0

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (S)

tF (s) 33 4.0 33 33 4.0 33 2.2 2.2

p0 queue free % 100 100 84 99 91 100 100 100

cM capacity (veh/h) 156 186 511 403 170 1084 419 1622

Direction, Lane # EB1 WB1 SB1 SB2 SB3 SB4

Volume Total 83 20 893 893 893 33

Volume Left 0 6 0 0 0 0

Volume Right 83 0 0 0 0 33

cSH 511 202 1700 1700 1700 1700

Volume to Capacity 016 010 053 053 053 0.02

Queue Length 95th (ft) 14 8 0 0 0 0

Control Delay (s) 134 248 0.0 0.0 0.0 0.0

Lane LOS B C

Approach Delay (s) 134 248 0.0

Approach LOS B C

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 64.5% ICU Level of Service ©

Analysis Period (min) 15

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Michigan Lefts)

Page 1



HCM Signalized Intersection Capacity Analysis

304: Shopping Center Access & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % iy ul +4 ul

Volume (vph) 480 17 0 0 0 11 0 1861 15 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 095 0.95 1.00 095  1.00

Frt 100 1.00 0.86 100 085

Flt Protected 095 0.96 1.00 100 1.00

Satd. Flow (prot) 1681 1691 1611 3539 1583

Flt Permitted 095 0.96 1.00 100 1.00

Satd. Flow (perm) 1681 1691 1611 3539 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 533 19 0 0 0 12 0 2068 17 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 277 275 0 0 0 12 0 2068 17 0 0 0

Turn Type Perm custom Perm

Protected Phases 4 2

Permitted Phases 4 8 2

Actuated Green, G (s) 232 232 23.2 828 828

Effective Green, g (s) 252 252 25.2 848 848

Actuated g/C Ratio 021 021 0.21 071 071

Clearance Time () 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 353 355 338 2501 1119

v/s Ratio Prot c0.58

v/s Ratio Perm c0.16  0.16 0.01 0.01

vic Ratio 0.78  0.77 0.04 083 0.02

Uniform Delay, d1 448 447 37.7 12.4 5.2

Progression Factor 0.88 0.88 1.00 1.00 1.00

Incremental Delay, d2 9.5 8.8 0.0 3.3 0.0

Delay (s) 488  48.0 37.8 15.7 5.2

Level of Service D D D B A

Approach Delay (s) 48.4 37.8 15.6 0.0

Approach LOS D D B A

Intersection Summary

HCM Average Control Delay 22.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 90.2% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Michigan Lefts)
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HCM Signalized Intersection Capacity Analysis

304: Shopping Center Access & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % iy ul 44 ul

Volume (vph) 646 23 0 0 0 15 0 2506 20 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 095 0.95 1.00 091  1.00

Frt 100 1.00 0.86 100 085

Flt Protected 095 0.96 1.00 100 1.00

Satd. Flow (prot) 1681 1691 1611 5085 1583

Flt Permitted 095 0.96 1.00 100 1.00

Satd. Flow (perm) 1681 1691 1611 5085 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 718 26 0 0 0 17 0 2784 22 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 373 371 0 0 0 17 0 2784 22 0 0 0

Turn Type Perm custom Perm

Protected Phases 4 2

Permitted Phases 4 8 2

Actuated Green, G (s) 299 299 29.9 76.1 761

Effective Green, g (s) 319 319 31.9 781 781

Actuated g/C Ratio 027 0.27 0.27 065 0.65

Clearance Time () 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 447 450 428 3309 1030

v/s Ratio Prot c0.55

v/s Ratio Perm c0.22 022 0.01 0.01

vic Ratio 083 0.82 0.04 084  0.02

Uniform Delay, d1 416 414 32.7 16.2 7.4

Progression Factor 0.97 0.97 1.00 1.00 1.00

Incremental Delay, d2 109 100 0.0 2.8 0.0

Delay (s) 512 502 32.7 18.9 75

Level of Service D D C B A

Approach Delay (s) 50.7 32.7 18.9 0.0

Approach LOS D C B A

Intersection Summary

HCM Average Control Delay 25.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 85.7% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Michigan Lefts)

Page 1



HCM Signalized Intersection Capacity Analysis

304: Shopping Center Access & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % iy ul +4 ul

Volume (vph) 601 71 0 0 0 61 0 1320 17 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 095 0.95 1.00 095  1.00

Frt 100 1.00 0.86 100 085

Flt Protected 095 0.96 1.00 100 1.00

Satd. Flow (prot) 1681 1703 1611 3539 1583

Flt Permitted 095 0.96 1.00 100 1.00

Satd. Flow (perm) 1681 1703 1611 3539 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 668 79 0 0 0 68 0 1467 19 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 374 373 0 0 0 68 0 1467 19 0 0 0

Turn Type Perm custom Perm

Protected Phases 4 2

Permitted Phases 4 8 2

Actuated Green, G (s) 329 329 329 731 731

Effective Green, g (s) 349 349 34.9 751 751

Actuated g/C Ratio 029 0.29 0.29 063 0.63

Clearance Time () 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 489 495 469 2215 991

v/s Ratio Prot c0.41

v/s Ratio Perm c0.22  0.22 0.04 0.01

vic Ratio 0.76  0.75 0.14 066  0.02

Uniform Delay, d1 388 386 315 14.3 8.5

Progression Factor 0.83 0.83 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.6 0.1 1.6 0.0

Delay (s) 330 328 31.6 15.9 8.5

Level of Service C C C B A

Approach Delay (s) 329 31.6 15.8 0.0

Approach LOS C C B A

Intersection Summary

HCM Average Control Delay 21.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 101.3% ICU Level of Service G

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Short Term (Michigan Lefts)

Page 1



HCM Signalized Intersection Capacity Analysis

304: Shopping Center Access & US 401 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % iy ul 44 ul

Volume (vph) 815 96 0 0 0 83 0 1733 23 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 095 0.95 1.00 091  1.00

Frt 100 1.00 0.86 100 085

Flt Protected 095 0.96 1.00 100 1.00

Satd. Flow (prot) 1681 1702 1611 5085 1583

Flt Permitted 095 0.96 1.00 100 1.00

Satd. Flow (perm) 1681 1702 1611 5085 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 906 107 0 0 0 92 0 1926 26 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 507 506 0 0 0 92 0 1926 26 0 0 0

Turn Type Perm custom Perm

Protected Phases 4 2

Permitted Phases 4 8 2

Actuated Green, G (s) 431 431 43.1 629 629

Effective Green, g (s) 451 451 45.1 649 649

Actuated g/C Ratio 038 0.38 0.38 054 054

Clearance Time () 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 632 640 605 2750 856

v/s Ratio Prot c0.38

v/s Ratio Perm c0.30  0.30 0.06 0.02

vic Ratio 080 0.79 0.15 0.70  0.03

Uniform Delay, d1 335 333 24.8 204 129

Progression Factor 0.86 0.86 1.00 1.00 1.00

Incremental Delay, d2 2.0 1.8 0.1 15 0.1

Delay (s) 308 304 24.9 219 129

Level of Service C C C C B

Approach Delay (s) 30.6 24.9 21.8 0.0

Approach LOS C C C A

Intersection Summary

HCM Average Control Delay 24.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 94.8% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Michigan Lefts)

Page 1



HCM Signalized Intersection Capacity Analysis

401: Ten Ten Road & US 401 SB Lanes

7/5/2013

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 +4 +4 ul
Volume (vph) 0 221 411 0 535 0 0 0 0 0 975 144
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 095 0.88 0.95 095 1.00
Frt 100 085 1.00 100 085
Flt Protected 100 1.00 1.00 100 1.00
Satd. Flow (prot) 3539 2787 3539 3539 1583
FIt Permitted 100 1.00 1.00 100 1.00
Satd. Flow (perm) 3539 2787 3539 3539 1583
Peak-hour factor, PHF 090 09 09 09 09 09 09 09 09 09 090 0.0
Adj. Flow (vph) 0 246 457 0 594 0 0 0 0 0 1083 160
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 246 457 0 594 0 0 0 0 0 1083 160
Turn Type custom Perm
Protected Phases 4 4 83 6
Permitted Phases 3 6
Actuated Green, G (s) 242 306 334 734 734
Effective Green, g (s) 26.2 346 374 754 754
Actuated g/C Ratio 022 029 0.31 0.63 0.63
Clearance Time () 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 773 920 1103 2224 995
v/s Ratio Prot 0.07 c0.11 c0.17 c0.31
v/s Ratio Perm 0.06 0.10
vlc Ratio 032 050 0.54 049 0.6
Uniform Delay, d1 394 355 34.2 11.9 9.2
Progression Factor 1.00 1.00 0.01 0.72 0.77
Incremental Delay, d2 0.2 0.4 0.4 0.7 0.3
Delay (s) 396 359 0.8 94 7.4
Level of Service D D A A A
Approach Delay (s) 37.2 0.8 0.0 9.1
Approach LOS D A A A
Intersection Summary
HCM Average Control Delay 15.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 81.7% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Michigan Lefts)
Page 1



HCM Signalized Intersection Capacity Analysis

401: Ten Ten Road & US 401 SB Lanes 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 +4 44 ul
Volume (vph) 0 298 553 0 721 0 0 0 0 0 1314 194
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 095 0.88 0.95 091  1.00
Frt 100 085 1.00 100 085
Flt Protected 100 1.00 1.00 100 1.00
Satd. Flow (prot) 3539 2787 3539 5085 1583
Flt Permitted 100 1.00 1.00 100 1.00
Satd. Flow (perm) 3539 2787 3539 5085 1583
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 0 331 614 0 801 0 0 0 0 0 1460 216
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 331 614 0 801 0 0 0 0 0 1460 216
Turn Type custom Perm
Protected Phases 4 4 83 6
Permitted Phases 3 6
Actuated Green, G (s) 255 290 29.5 740 740
Effective Green, g (s) 275 330 335 76.0 76.0
Actuated g/C Ratio 023 0.28 0.28 063 0.63
Clearance Time () 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 811 883 988 3221 1003
v/s Ratio Prot 0.09 ¢0.16 c0.23 c0.29
v/s Ratio Perm 0.06 0.14
vic Ratio 041  0.70 0.81 045 0.22
Uniform Delay, d1 393 390 40.3 11.3 9.3
Progression Factor 1.00 1.00 0.04 0.74 0.77
Incremental Delay, d2 0.3 2.4 15 0.4 0.5
Delay (s) 397 414 33 8.8 7.7
Level of Service D D A A A
Approach Delay (s) 40.8 3.3 0.0 8.7
Approach LOS D A A A
Intersection Summary
HCM Average Control Delay 16.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 83.6% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Michigan Lefts)

Page 1



HCM Signalized Intersection Capacity Analysis

401: Ten Ten Road & US 401 SB Lanes 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 +4 +4 ul
Volume (vph) 0 609 337 0 364 0 0 0 0 0 2167 438
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 095 0.88 0.95 095  1.00
Frt 100 085 1.00 100 085
Flt Protected 100 1.00 1.00 100 1.00
Satd. Flow (prot) 3539 2787 3539 3539 1583
Flt Permitted 100 1.00 1.00 100 1.00
Satd. Flow (perm) 3539 2787 3539 3539 1583
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 0 677 374 0 404 0 0 0 0 0 2408 487
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 677 374 0 404 0 0 0 0 0 2408 487
Turn Type custom Perm
Protected Phases 4 4 83 6
Permitted Phases 3 6
Actuated Green, G (s) 276 310 25.9 730 730
Effective Green, g (s) 296 350 29.9 750 750
Actuated g/C Ratio 025 0.29 0.25 062 0.62
Clearance Time () 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 873 929 882 2212 989
v/s Ratio Prot c0.19 ¢c0.10 0.11 c0.68
v/s Ratio Perm 0.03 0.31
vic Ratio 0.78  0.40 0.46 109 049
Uniform Delay, d1 421 341 38.2 225 122
Progression Factor 1.00 1.00 0.03 0.82 0.82
Incremental Delay, d2 4.4 0.3 0.3 43.7 0.7
Delay (s) 465 344 1.3 621 10.8
Level of Service D C A E B
Approach Delay (s) 42.2 1.3 0.0 535
Approach LOS D A A D
Intersection Summary
HCM Average Control Delay 45.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 85.1% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Short Term (Michigan Lefts)

Page 1



HCM Signalized Intersection Capacity Analysis

401: Ten Ten Road & US 401 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 +4 44 ul
Volume (vph) 0 820 454 0 490 0 0 0 0 0 2911 590
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 095 0.88 0.95 091  1.00
Frt 100 085 1.00 100 085
Flt Protected 100 1.00 1.00 100 1.00
Satd. Flow (prot) 3539 2787 3539 5085 1583
Flt Permitted 100 1.00 1.00 100 1.00
Satd. Flow (perm) 3539 2787 3539 5085 1583
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 0 911 504 0 544 0 0 0 0 0 3234 656
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 911 504 0 544 0 0 0 0 0 3234 656
Turn Type custom Perm
Protected Phases 4 4 83 6
Permitted Phases 3 6
Actuated Green, G (s) 290 320 30.7 71.0 710
Effective Green, g (s) 310 36.0 34.7 730 730
Actuated g/C Ratio 026  0.30 0.29 061 0.61
Clearance Time () 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 914 952 1023 3093 963
v/s Ratio Prot c0.26 c0.14 0.15 c0.64
v/s Ratio Perm 0.04 041
vic Ratio 100 053 0.53 105 0.68
Uniform Delay, d1 444 350 35.8 235 157
Progression Factor 1.00 1.00 0.00 0.77 0.66
Incremental Delay, d2 28.8 0.5 0.4 24.3 1.3
Delay (s) 732 355 0.5 423 118
Level of Service E D A D B
Approach Delay (s) 59.8 0.5 0.0 37.2
Approach LOS E A A D
Intersection Summary
HCM Average Control Delay 39.2 HCM Level of Service D
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 87.2% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El
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HCM Signalized Intersection Capacity Analysis

402: Ten Ten Road & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations +4 +4 +4 ul

Volume (vph) 0 221 0 0 535 438 0 2101 251 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 095 0.88 095  1.00

Frt 1.00 100 085 100 085

Flt Protected 1.00 100 1.00 100 1.00

Satd. Flow (prot) 3539 3539 2787 3539 1583

Flt Permitted 1.00 100 1.00 100 1.00

Satd. Flow (perm) 3539 3539 2787 3539 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 0 246 0 0 594 487 0 2334 279 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 246 0 0 594 487 0 2334 279 0 0 0

Turn Type custom Perm

Protected Phases 47 8 8 2

Permitted Phases 7 2

Actuated Green, G (s) 27.8 270 306 734 734

Effective Green, g (s) 31.8 290 346 754 754

Actuated g/C Ratio 0.27 024 0.29 063 0.63

Clearance Time () 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 938 855 920 2224 995

v/s Ratio Prot 0.07 c0.17 ¢0.13 c0.66

v/s Ratio Perm 0.05 0.18

vic Ratio 0.26 069 053 105 0.28

Uniform Delay, d1 34.8 415 359 223 101

Progression Factor 0.03 1.00 1.00 0.80 0.86

Incremental Delay, d2 0.1 2.5 0.6 29.7 0.4

Delay (s) 11 439 364 475 9.0

Level of Service A D D D A

Approach Delay (s) 11 40.5 43.4 0.0

Approach LOS A D D A

Intersection Summary

HCM Average Control Delay 40.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 81.7% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Michigan Lefts)
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HCM Signalized Intersection Capacity Analysis

402: Ten Ten Road & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations +4 +4 44 ul

Volume (vph) 0 298 0 0 721 590 0 2829 338 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 095 0.88 091  1.00

Frt 1.00 100 085 100 085

Flt Protected 1.00 100 1.00 100 1.00

Satd. Flow (prot) 3539 3539 2787 5085 1583

Flt Permitted 1.00 100 1.00 100 1.00

Satd. Flow (perm) 3539 3539 2787 5085 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 0 331 0 0 801 656 0 3143 376 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 331 0 0 801 656 0 3143 376 0 0 0

Turn Type custom Perm

Protected Phases 47 8 8 2

Permitted Phases 7 2

Actuated Green, G (s) 28.5 260 290 740 740

Effective Green, g (s) 325 280 330 76.0 76.0

Actuated g/C Ratio 0.27 023 0.28 063 0.63

Clearance Time () 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 958 826 883 3221 1003

v/s Ratio Prot 0.09 c0.23 c0.17 c0.62

v/s Ratio Perm 0.06 0.24

vic Ratio 0.35 097 0.74 098 0.37

Uniform Delay, d1 35.2 456  39.6 211 106

Progression Factor 0.00 1.00 1.00 0.66 0.81

Incremental Delay, d2 0.2 23.8 3.4 7.3 0.6

Delay (s) 0.2 69.4  43.0 21.3 9.1

Level of Service A E D C A

Approach Delay (s) 0.2 57.5 20.0 0.0

Approach LOS A E B A

Intersection Summary

HCM Average Control Delay 29.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 83.6% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Michigan Lefts)
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HCM Signalized Intersection Capacity Analysis

402: Ten Ten Road & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations +4 +4 +4 ul

Volume (vph) 0 609 0 0 364 321 0 1443 540 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 095 0.88 095  1.00

Frt 1.00 100 085 100 085

Flt Protected 1.00 100 1.00 100 1.00

Satd. Flow (prot) 3539 3539 2787 3539 1583

Flt Permitted 1.00 100 1.00 100 1.00

Satd. Flow (perm) 3539 3539 2787 3539 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 0 677 0 0 404 357 0 1603 600 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 677 0 0 404 357 0 1603 600 0 0 0

Turn Type custom Perm

Protected Phases 47 8 8 2

Permitted Phases 7 2

Actuated Green, G (s) 36.1 225 310 730 730

Effective Green, g (s) 40.0 245 350 750 750

Actuated g/C Ratio 0.33 020 0.29 062 0.62

Clearance Time () 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1180 723 929 2212 989

v/s Ratio Prot c0.19 011 0.08 c0.45

v/s Ratio Perm 0.05 0.38

vic Ratio 0.57 056  0.38 072 0.1

Uniform Delay, d1 33.0 429 339 154 136

Progression Factor 0.01 1.00 1.00 0.90 0.85

Incremental Delay, d2 0.4 0.9 0.3 1.6 2.1

Delay (s) 0.9 438 342 155 137

Level of Service A D C B B

Approach Delay (s) 0.9 39.3 15.0 0.0

Approach LOS A D B A

Intersection Summary

HCM Average Control Delay 17.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 85.1% ICU Level of Service E

Analysis Period (min) 15
¢ Critical Lane Group

13-405 US 401 Interim Improvements
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HCM Signalized Intersection Capacity Analysis

402: Ten Ten Road & US 401 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations +4 +4 44 ul

Volume (vph) 0 820 0 0 490 432 1918 727 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 095 0.88 091  1.00

Frt 1.00 100 085 100 085

Flt Protected 1.00 100 1.00 100 1.00

Satd. Flow (prot) 3539 3539 2787 5085 1583

Flt Permitted 1.00 100 1.00 100 1.00

Satd. Flow (perm) 3539 3539 2787 5085 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 0 911 0 0 544 480 2131 808 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 911 0 0 544 480 2131 808 0 0 0

Turn Type custom Perm

Protected Phases 47 8 8 2

Permitted Phases 7 2

Actuated Green, G (s) 333 27.7 320 71.0 710

Effective Green, g (s) 37.3 29.7  36.0 730 730

Actuated g/C Ratio 0.31 025 0.30 061 0.61

Clearance Time () 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1100 876 952 3093 963

v/s Ratio Prot c0.26 015 c¢0.12 0.42

v/s Ratio Perm 0.05 c0.51

vic Ratio 0.83 062 0.0 069 084

Uniform Delay, d1 38.4 401 346 158 188

Progression Factor 0.06 1.00 1.00 0.79 0.82

Incremental Delay, d2 1.3 14 0.4 0.9 6.5

Delay (s) 34 415 351 134 219

Level of Service A D D B C

Approach Delay (s) 3.4 38.5 15.8 0.0

Approach LOS A D B A

Intersection Summary

HCM Average Control Delay 18.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 87.2% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Michigan Lefts)
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HCM Signalized Intersection Capacity Analysis

501: North Median Break & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations N +4
Volume (vph) 235 0 0 0 0 889
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 0.97 0.95
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 3433 3539
FIt Permitted 0.95 1.00
Satd. Flow (perm) 3433 3539
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 261 0 0 0 0 988
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 261 0 0 0 0 988
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 14.5 91.5
Effective Green, g (s) 16.5 935
Actuated g/C Ratio 0.14 0.78
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 472 2757
v/s Ratio Prot c0.08 c0.28
v/s Ratio Perm
vlc Ratio 0.55 0.36
Uniform Delay, d1 48.3 4.1
Progression Factor 1.14 1.00
Incremental Delay, d2 0.4 0.4
Delay (s) 55.4 4.4
Level of Service E A
Approach Delay (s) 55.4 0.0 4.4
Approach LOS E A A
Intersection Summary
HCM Average Control Delay 15.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 95.9% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Michigan Lefts)
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HCM Signalized Intersection Capacity Analysis

501: North Median Break & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations N 44
Volume (vph) 316 0 0 0 0 1271
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 0.97 0.91
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 3433 5085
FIt Permitted 0.95 1.00
Satd. Flow (perm) 3433 5085
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 351 0 0 0 0 1412
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 351 0 0 0 0 1412
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 17.6 88.4
Effective Green, g (s) 19.6 904
Actuated g/C Ratio 0.16 0.75
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 561 3831
v/s Ratio Prot c0.10 c0.28
v/s Ratio Perm
vlc Ratio 0.63 0.37
Uniform Delay, d1 46.8 5.1
Progression Factor 1.10 1.00
Incremental Delay, d2 0.7 0.3
Delay (s) 52.2 5.3
Level of Service D A
Approach Delay (s) 52.2 0.0 5.3
Approach LOS D A A
Intersection Summary
HCM Average Control Delay 14.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 92.1% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Michigan Lefts)
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HCM Signalized Intersection Capacity Analysis

501: North Median Break & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations N +4
Volume (vph) 579 0 0 0 0 2029
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 0.97 0.95
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 3433 3539
FIt Permitted 0.95 1.00
Satd. Flow (perm) 3433 3539
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 643 0 0 0 0 2254
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 643 0 0 0 0 2254
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 23.6 824
Effective Green, g (s) 25.6 84.4
Actuated g/C Ratio 0.21 0.70
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 732 2489
v/s Ratio Prot c0.19 c0.64
v/s Ratio Perm
vlc Ratio 0.88 0.91
Uniform Delay, d1 457 14.5
Progression Factor 0.97 1.00
Incremental Delay, d2 8.8 6.1
Delay (s) 53.3 20.6
Level of Service D C
Approach Delay (s) 53.3 0.0 20.6
Approach LOS D A C
Intersection Summary
HCM Average Control Delay 27.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 96.4% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El
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HCM Signalized Intersection Capacity Analysis

501: North Median Break & US 401 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations N 44
Volume (vph) 795 0 0 0 0 2788
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 0.97 0.91
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 3433 5085
FIt Permitted 0.95 1.00
Satd. Flow (perm) 3433 5085
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 883 0 0 0 0 3098
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 883 0 0 0 0 3098
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 29.0 77.0
Effective Green, g (s) 31.0 79.0
Actuated g/C Ratio 0.26 0.66
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 887 3348
v/s Ratio Prot c0.26 c0.61
v/s Ratio Perm
vlc Ratio 1.00 0.93
Uniform Delay, d1 44.4 17.9
Progression Factor 1.00 1.00
Incremental Delay, d2 24.7 5.7
Delay (s) 69.1 23.6
Level of Service E C
Approach Delay (s) 69.1 0.0 23.6
Approach LOS E A C
Intersection Summary
HCM Average Control Delay 33.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 91.4% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Michigan Lefts)
Page 1



HCM Signalized Intersection Capacity Analysis

504: Autozone / Smithfields Access & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul +4 ul

Volume (vph) 0 47 0 0 0 32 0 2305 4 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 095 1.00

Frt 1.00 0.86 100 085

Flt Protected 1.00 1.00 100 1.00

Satd. Flow (prot) 1863 1611 3539 1583

Flt Permitted 1.00 1.00 100 1.00

Satd. Flow (perm) 1863 1611 3539 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 0 52 0 0 0 36 0 2561 4 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 52 0 0 0 36 0 2561 4 0 0 0

Turn Type Perm custom Perm

Protected Phases 4 2

Permitted Phases 4 8 2

Actuated Green, G (s) 7.6 7.6 984 984

Effective Green, g (s) 9.6 9.6 100.4 100.4

Actuated g/C Ratio 0.08 0.08 0.84 084

Clearance Time () 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 149 129 2961 1324

v/s Ratio Prot c0.03 c0.72

v/s Ratio Perm 0.02 0.00

vic Ratio 0.35 0.28 0.86  0.00

Uniform Delay, d1 52.2 51.9 5.8 1.6

Progression Factor 1.00 1.00 0.41 0.50

Incremental Delay, d2 14 1.2 1.0 0.0

Delay (s) 53.7 53.1 34 0.8

Level of Service D D A A

Approach Delay (s) 53.7 53.1 3.4 0.0

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 5.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 103.5% ICU Level of Service G

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Michigan Lefts)
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HCM Signalized Intersection Capacity Analysis

504: Autozone / Smithfields Access & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul 44 ul

Volume (vph) 0 63 0 0 0 43 0 3104 5 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 091 1.00

Frt 1.00 0.86 100 085

Flt Protected 1.00 1.00 100 1.00

Satd. Flow (prot) 1863 1611 5085 1583

Flt Permitted 1.00 1.00 100 1.00

Satd. Flow (perm) 1863 1611 5085 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 0 70 0 0 0 48 0 3449 6 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 70 0 0 0 48 0 3449 6 0 0 0

Turn Type Perm custom Perm

Protected Phases 4 2

Permitted Phases 4 8 2

Actuated Green, G (s) 8.5 8.5 975 975

Effective Green, g (s) 10.5 10.5 995 995

Actuated g/C Ratio 0.09 0.09 0.83 083

Clearance Time () 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 163 141 4216 1313

v/s Ratio Prot c0.04 c0.68

v/s Ratio Perm 0.03 0.00

vic Ratio 0.43 0.34 0.82  0.00

Uniform Delay, d1 51.9 515 5.4 1.8

Progression Factor 1.00 1.00 0.23 0.41

Incremental Delay, d2 1.8 14 0.6 0.0

Delay (s) 53.7 52.9 1.9 0.7

Level of Service D D A A

Approach Delay (s) 53.7 52.9 1.9 0.0

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 3.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 99.5% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
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HCM Signalized Intersection Capacity Analysis

504: Autozone / Smithfields Access & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul +4 ul

Volume (vph) 0 76 0 0 0 47 0 1175 14 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 095 1.00

Frt 1.00 0.86 100 085

Flt Protected 1.00 1.00 100 1.00

Satd. Flow (prot) 1863 1611 3539 1583

Flt Permitted 1.00 1.00 100 1.00

Satd. Flow (perm) 1863 1611 3539 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 0 84 0 0 0 52 0 1306 16 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 84 0 0 0 52 0 1306 16 0 0 0

Turn Type Perm custom Perm

Protected Phases 4 2

Permitted Phases 4 8 2

Actuated Green, G (s) 9.4 9.4 96.6  96.6

Effective Green, g (s) 11.4 11.4 98.6 986

Actuated g/C Ratio 0.10 0.10 0.82 0.82

Clearance Time () 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 177 153 2908 1301

v/s Ratio Prot c0.05 c0.37

v/s Ratio Perm 0.03 0.01

vic Ratio 0.47 0.34 045 0.01

Uniform Delay, d1 515 50.8 3.0 1.9

Progression Factor 1.00 1.00 0.19 0.21

Incremental Delay, d2 2.0 1.3 0.4 0.0

Delay (s) 53.5 52.1 0.9 0.4

Level of Service D D A A

Approach Delay (s) 535 52.1 0.9 0.0

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 5.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 103.7% ICU Level of Service G

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Short Term (Michigan Lefts)
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HCM Signalized Intersection Capacity Analysis

504: Autozone / Smithfields Access & US 401 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul 44 ul

Volume (vph) 0 103 0 0 0 63 0 1537 18 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 091 1.00

Frt 1.00 0.86 100 085

Flt Protected 1.00 1.00 100 1.00

Satd. Flow (prot) 1863 1611 5085 1583

Flt Permitted 1.00 1.00 100 1.00

Satd. Flow (perm) 1863 1611 5085 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 0 114 0 0 0 70 0 1708 20 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 114 0 0 0 70 0 1708 20 0 0 0

Turn Type Perm custom Perm

Protected Phases 4 2

Permitted Phases 4 8 2

Actuated Green, G (s) 12.7 12.7 933 933

Effective Green, g (s) 14.7 14.7 953 953

Actuated g/C Ratio 0.12 0.12 079 079

Clearance Time () 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 228 197 4038 1257

v/s Ratio Prot c0.06 c0.34

v/s Ratio Perm 0.04 0.01

vic Ratio 0.50 0.36 042 0.02

Uniform Delay, d1 49.2 48.3 3.8 2.6

Progression Factor 1.00 1.00 0.30 0.35

Incremental Delay, d2 17 1.1 0.2 0.0

Delay (s) 50.9 49.4 1.4 0.9

Level of Service D D A A

Approach Delay (s) 50.9 49.4 14 0.0

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 6.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 98.6% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Michigan Lefts)

Page 1



HCM Unsignalized Intersection Capacity Analysis

601: Ten Ten Road & Harris Teeter Access 71512013
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations +4 ul LI % ul

Volume (veh/h) 457 14 49 946 27 16

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 090 090 090 09 090 0.90

Hourly flow rate (vph) 508 16 54 1051 30 18

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 617

pX, platoon unblocked 0.96 0.96 096

vC, conflicting volume 523 1142 254

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 418 1063 137

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (S)

tF (s) 2.2 33 33

p0 queue free % 95 85 98

cM capacity (veh/h) 1091 199 850

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 NB2

Volume Total 254 254 16 54 526 526 30 18

Volume Left 0 0 0 54 0 0 30 0

Volume Right 0 0 16 0 0 0 0 18

cSH 1700 1700 1700 1091 1700 1700 199 850

Volume to Capacity 015 015 001 005 031 031 015 0.02

Queue Length 95th (ft) 0 0 0 4 0 0 13 2

Control Delay (s) 0.0 0.0 0.0 8.5 0.0 00 263 9.3

Lane LOS A D A

Approach Delay (s) 0.0 0.4 20.0

Approach LOS C

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 36.1% ICU Level of Service A

Analysis Period (min) 15

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Michigan Lefts)
Page 1



HCM Unsignalized Intersection Capacity Analysis

601: Ten Ten Road & Harris Teeter Access 71512013
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations +4 ul LI % ul

Volume (veh/h) 618 18 66 1274 36 22

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 090 090 090 09 090 0.90

Hourly flow rate (vph) 687 20 73 1416 40 24

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 618

pX, platoon unblocked 0.94 094 094

vC, conflicting volume 707 1541 343

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 548 1440 159

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (S)

tF (s) 2.2 33 33

p0 queue free % 92 63 97

cM capacity (veh/h) 952 107 802

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 NB2

Volume Total 343 343 20 73 708 708 40 24

Volume Left 0 0 0 73 0 0 40 0

Volume Right 0 0 20 0 0 0 0 24

cSH 1700 1700 1700 952 1700 1700 107 802

Volume to Capacity 020 020 001 008 042 042 037 0.03

Queue Length 95th (ft) 0 0 0 6 0 0 38 2

Control Delay (s) 0.0 0.0 0.0 9.1 0.0 00 577 9.6

Lane LOS A F A

Approach Delay (s) 0.0 0.4 39.5

Approach LOS E

Intersection Summary

Average Delay 14

Intersection Capacity Utilization 45.2% ICU Level of Service A

Analysis Period (min) 15

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Michigan Lefts)
Page 1



HCM Unsignalized Intersection Capacity Analysis

601: Ten Ten Road & Harris Teeter Access 71512013
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations +4 ul LI % ul

Volume (veh/h) 1147 2 69 652 33 107

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 090 090 090 09 090 0.90

Hourly flow rate (vph) 1274 2 77 724 37 119

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 610

pX, platoon unblocked 0.84 0.84 084

vC, conflicting volume 1277 1790 637

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 959 1567 202

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (S)

tF (s) 2.2 33 33

p0 queue free % 87 51 83

cM capacity (veh/h) 602 75 680

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 NB2

Volume Total 637 637 2 77 362 362 37 119

Volume Left 0 0 0 77 0 0 37 0

Volume Right 0 0 2 0 0 0 0 119

cSH 1700 1700 1700 602 1700 1700 75 680

Volume to Capacity 037 037 000 013 021 021 049 017

Queue Length 95th (ft) 0 0 0 11 0 0 50 16

Control Delay (s) 0.0 0.0 00 119 0.0 00 922 114

Lane LOS B F B

Approach Delay (s) 0.0 11 30.5

Approach LOS D

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 48.9% ICU Level of Service A

Analysis Period (min) 15

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Short Term (Michigan Lefts)
Page 1



HCM Unsignalized Intersection Capacity Analysis

601: Ten Ten Road & Harris Teeter Access 71512013
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations +4 ul LI % ul

Volume (veh/h) 1544 3 93 877 45 144

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 090 090 090 09 090 0.90

Hourly flow rate (vph) 1716 3 103 974 50 160

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 627

pX, platoon unblocked 0.76 076 076

vC, conflicting volume 1719 2409 858

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1314 2223 181

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (S)

tF (s) 2.2 33 33

p0 queue free % 74 0 75

cM capacity (veh/h) 397 21 631

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 NB2

Volume Total 858 858 3 103 487 487 50 160

Volume Left 0 0 0 103 0 0 50 0

Volume Right 0 0 3 0 0 0 0 160

cSH 1700 1700 1700 397 1700 1700 21 631

Volume to Capacity 050 050 000 026 029 029 242 025

Queue Length 95th (ft) 0 0 0 26 0 0 163 25

Control Delay (s) 0.0 0.0 00 172 0.0 0.0 1039.7 126

Lane LOS C F B

Approach Delay (s) 0.0 1.7 257.2

Approach LOS F

Intersection Summary

Average Delay 18.6

Intersection Capacity Utilization 61.2% ICU Level of Service B

Analysis Period (min) 15

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Michigan Lefts)
Page 1



Q DAVENPORT

Michigan Lefts with Single Quadrant
Loop Option

7/2/13 13-405 US 401 Intetim Improvements Analysis

114



HCM Unsignalized Intersection Capacity Analysis

301: Gelder Drive & US 401 SB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations ul iy +4 ul

Volume (veh/h) 0 0 31 9 11 0 0 0 0 0 858 25

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 090 0.90

Hourly flow rate (vph) 0 0 34 10 12 0 0 0 0 0 953 28

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1264

pX, platoon unblocked 096 09 096 096 0.96 0.96

vC, conflicting volume 959 953 477 511 981 0 981 0

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 864 858 359 395 887 0 887 0

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (S)

tF (s) 33 4.0 33 33 4.0 33 2.2 2.2

p0 queue free % 100 100 94 98 95 100 100 100

cM capacity (veh/h) 229 280 609 486 269 1084 725 1622

Direction, Lane # EB1 WB1 SB1 SB2 SB3

Volume Total 34 22 477 477 28

Volume Left 0 10 0 0 0

Volume Right 34 0 0 0 28

cSH 609 337 1700 1700 1700

Volume to Capacity 0.06 007 028 028 0.02

Queue Length 95th (ft) 4 5 0 0 0

Control Delay (s) 113 164 0.0 0.0 0.0

Lane LOS B C

Approach Delay (s) 113 164 0.0

Approach LOS B C

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 40.4% ICU Level of Service A

Analysis Period (min) 15

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Michigan Lefts with Quadrant)

Page 1



HCM Unsignalized Intersection Capacity Analysis

301: Gelder Drive & US 401 SB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations ul iy 44 ul

Volume (veh/h) 0 0 41 12 15 0 0 0 0 0 1156 33

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 090 0.90

Hourly flow rate (vph) 0 0 46 13 17 0 0 0 0 0 1284 37

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1271

pX, platoon unblocked 099 099 099 099 0.99 0.99

vC, conflicting volume 1293 1284 428 474 1321 0 1321 0

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1250 1242 374 421 1279 0 1279 0

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (S)

tF (s) 33 4.0 33 33 4.0 33 2.2 2.2

p0 queue free % 100 100 93 97 90 100 100 100

cM capacity (veh/h) 117 171 615 472 163 1084 531 1622

Direction, Lane # EB1 WB1 SB1 SB2 SB3 SB4

Volume Total 46 30 428 428 428 37

Volume Left 0 13 0 0 0 0

Volume Right 46 0 0 0 0 37

cSH 615 229 1700 1700 1700 1700

Volume to Capacity 007 013 025 025 025 0.02

Queue Length 95th (ft) 6 11 0 0 0 0

Control Delay (s) 113 230 0.0 0.0 0.0 0.0

Lane LOS B C

Approach Delay (s) 113 230 0.0

Approach LOS B C

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 39.0% ICU Level of Service A

Analysis Period (min) 15

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Michigan Lefts with Quadrant)

Page 1



HCM Unsignalized Intersection Capacity Analysis

301: Gelder Drive & US 401 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations ul iy +4 ul

Volume (veh/h) 0 0 55 4 10 0 0 0 0 0 1755 20

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 090 0.90

Hourly flow rate (vph) 0 0 61 4 11 0 0 0 0 0 1950 22

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1270

pX, platoon unblocked 053 053 053 053 053 0.53

vC, conflicting volume 1956 1950 975 1036 1972 0 1972 0

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1047 1037 0 0 1079 0 1079 0

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (S)

tF (s) 33 4.0 33 33 4.0 33 2.2 2.2

p0 queue free % 100 100 89 99 90 100 100 100

cM capacity (veh/h) 90 123 580 489 116 1084 344 1622

Direction, Lane # EB1 WB1 SB1 SB2 SB3

Volume Total 61 16 975 975 22

Volume Left 0 4 0 0 0

Volume Right 61 0 0 0 22

cSH 580 148 1700 1700 1700

Volume to Capacity 011 010 057 057 0.1

Queue Length 95th (ft) 9 9 0 0 0

Control Delay (s) 119 321 0.0 0.0 0.0

Lane LOS B D

Approach Delay (s) 119 321 0.0

Approach LOS B D

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 65.3% ICU Level of Service ©

Analysis Period (min) 15

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Short Term (Michigan Lefts with Quadrant)

Page 1



HCM Unsignalized Intersection Capacity Analysis

301: Gelder Drive & US 401 SB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations ul iy 44 ul

Volume (veh/h) 0 0 75 5 13 0 0 0 0 0 2364 27

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 090 0.90

Hourly flow rate (vph) 0 0 83 6 14 0 0 0 0 0 2627 30

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1271

pX, platoon unblocked 054 054 054 054 054 0.54

vC, conflicting volume 2634 2627 876 959 2657 0 2657 0

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1045 1032 0 0 1087 0 1087 0

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (S)

tF (s) 33 4.0 33 33 4.0 33 2.2 2.2

p0 queue free % 100 100 86 99 88 100 100 100

cM capacity (veh/h) 89 125 586 474 116 1084 344 1622

Direction, Lane # EB1 WB1 SB1 SB2 SB3 SB4

Volume Total 83 20 876 876 876 30

Volume Left 0 6 0 0 0 0

Volume Right 83 0 0 0 0 30

cSH 586 147 1700 1700 1700 1700

Volume to Capacity 014 014 052 052 052 0.02

Queue Length 95th (ft) 12 12 0 0 0 0

Control Delay (s) 122 334 0.0 0.0 0.0 0.0

Lane LOS B D

Approach Delay (s) 122 334 0.0

Approach LOS B D

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 63.7% ICU Level of Service B

Analysis Period (min) 15

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Michigan Lefts with Quadrant)

Page 1



HCM Signalized Intersection Capacity Analysis

304: Shopping Center Access & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % iy ul +4 ul

Volume (vph) 311 17 0 0 0 11 0 1842 15 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 095 0.95 1.00 095  1.00

Frt 100 1.00 0.86 100 085

Flt Protected 095 0.96 1.00 100 1.00

Satd. Flow (prot) 1681 1694 1611 3539 1583

Flt Permitted 095 0.96 1.00 100 1.00

Satd. Flow (perm) 1681 1694 1611 3539 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 346 19 0 0 0 12 0 2047 17 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 183 182 0 0 0 12 0 2047 17 0 0 0

Turn Type Perm custom Perm

Protected Phases 4 2

Permitted Phases 4 8 2

Actuated Green, G (s) 171 171 17.1 889 889

Effective Green, g (s) 19.1 191 19.1 90.9 909

Actuated g/C Ratio 0.16 0.16 0.16 0.76  0.76

Clearance Time () 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 268 270 256 2681 1199

v/s Ratio Prot c0.58

v/s Ratio Perm c0.11 011 0.01 0.01

vic Ratio 0.68  0.67 0.05 0.76  0.01

Uniform Delay, d1 476 475 42.7 8.4 3.6

Progression Factor 0.84 0.84 1.00 1.00 1.00

Incremental Delay, d2 6.4 5.9 0.1 2.1 0.0

Delay (s) 463 458 42.8 10.5 3.6

Level of Service D D D B A

Approach Delay (s) 46.1 42.8 10.4 0.0

Approach LOS D D B A

Intersection Summary

HCM Average Control Delay 15.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 89.5% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Michigan Lefts with Quadrant)

Page 1



HCM Signalized Intersection Capacity Analysis

304: Shopping Center Access & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % iy ul 44 ul

Volume (vph) 419 23 0 0 0 15 0 2481 20 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 095 0.95 1.00 091  1.00

Frt 100 1.00 0.86 100 085

Flt Protected 095 0.96 1.00 100 1.00

Satd. Flow (prot) 1681 1694 1611 5085 1583

Flt Permitted 095 0.96 1.00 100 1.00

Satd. Flow (perm) 1681 1694 1611 5085 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 466 26 0 0 0 17 0 2757 22 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 247 245 0 0 0 17 0 2757 22 0 0 0

Turn Type Perm custom Perm

Protected Phases 4 2

Permitted Phases 4 8 2

Actuated Green, G (s) 21 221 221 839 839

Effective Green, g (s) 241 241 24.1 859 859

Actuated g/C Ratio 020 0.20 0.20 072 0.72

Clearance Time () 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 338 340 324 3640 1133

v/s Ratio Prot c0.54

v/s Ratio Perm c0.15 0.14 0.01 0.01

vic Ratio 073 0.72 0.05 0.76  0.02

Uniform Delay, d1 449 448 38.7 10.6 4.9

Progression Factor 0.92 0.92 1.00 1.00 1.00

Incremental Delay, d2 6.9 6.4 0.1 15 0.0

Delay (s) 481 476 38.8 12.1 4.9

Level of Service D D D B A

Approach Delay (s) 47.8 38.8 12.0 0.0

Approach LOS D D B A

Intersection Summary

HCM Average Control Delay 17.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 85.1% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Michigan Lefts with Quadrant)

Page 1



HCM Signalized Intersection Capacity Analysis

304: Shopping Center Access & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % iy ul +4 ul

Volume (vph) 212 71 0 0 0 61 0 1286 17 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 095 0.95 1.00 095  1.00

Frt 100 1.00 0.86 100 085

Flt Protected 095 0.98 1.00 100 1.00

Satd. Flow (prot) 1681 1726 1611 3539 1583

Flt Permitted 095 0.98 1.00 100 1.00

Satd. Flow (perm) 1681 1726 1611 3539 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 236 79 0 0 0 68 0 1429 19 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 156 159 0 0 0 68 0 1429 19 0 0 0

Turn Type Perm custom Perm

Protected Phases 4 2

Permitted Phases 4 8 2

Actuated Green, G (s) 165 165 16.5 89.5 895

Effective Green, g (s) 185 185 18.5 915 915

Actuated g/C Ratio 015 0.15 0.15 0.76  0.76

Clearance Time () 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 259 266 248 2698 1207

v/s Ratio Prot c0.40

v/s Ratio Perm c0.09  0.09 0.04 0.01

vic Ratio 0.60 0.60 0.27 053 0.02

Uniform Delay, d1 473 473 44.8 5.7 34

Progression Factor 0.89 0.89 1.00 1.00 1.00

Incremental Delay, d2 2.2 2.0 0.6 0.7 0.0

Delay (s) 444 441 45.4 6.4 34

Level of Service D D D A A

Approach Delay (s) 44.2 45.4 6.4 0.0

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 14.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 98.8% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Short Term (Michigan Lefts with Quadrant)
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HCM Signalized Intersection Capacity Analysis

304: Shopping Center Access & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % iy ul 44 ul

Volume (vph) 285 96 0 0 0 83 0 1776 23 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 095 0.95 1.00 091  1.00

Frt 100 1.00 0.86 100 085

Flt Protected 095 0.98 1.00 100 1.00

Satd. Flow (prot) 1681 1726 1611 5085 1583

Flt Permitted 095 0.98 1.00 100 1.00

Satd. Flow (perm) 1681 1726 1611 5085 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 317 107 0 0 0 92 0 1973 26 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 209 215 0 0 0 92 0 1973 26 0 0 0

Turn Type Perm custom Perm

Protected Phases 4 2

Permitted Phases 4 8 2

Actuated Green, G (s) 206 206 20.6 854 854

Effective Green, g (s) 226 226 22.6 874 874

Actuated g/C Ratio 019 0.19 0.19 073 0.73

Clearance Time () 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 317 325 303 3704 1153

v/s Ratio Prot c0.39

v/s Ratio Perm 012 012 0.06 0.02

vic Ratio 0.66 0.66 0.30 053 0.02

Uniform Delay, d1 451 452 419 7.2 45

Progression Factor 0.94 0.94 1.00 1.00 1.00

Incremental Delay, d2 2.0 2.1 0.6 0.6 0.0

Delay (s) 445 445 425 7.8 45

Level of Service D D D A A

Approach Delay (s) 445 42,5 7.7 0.0

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 15.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 94.7% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Michigan Lefts with Quadrant)
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HCM Signalized Intersection Capacity Analysis

401: Ten Ten Road & US 401 SB Lanes

7/5/2013

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 +4 +4 ul
Volume (vph) 0 221 411 0 535 0 0 0 0 0 801 144
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 095 0.88 0.95 095 1.00
Frt 100 085 1.00 100 085
Flt Protected 100 1.00 1.00 100 1.00
Satd. Flow (prot) 3539 2787 3539 3539 1583
FIt Permitted 100 1.00 1.00 100 1.00
Satd. Flow (perm) 3539 2787 3539 3539 1583
Peak-hour factor, PHF 090 09 09 09 09 09 09 09 09 09 090 0.0
Adj. Flow (vph) 0 246 457 0 594 0 0 0 0 0 890 160
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 246 457 0 594 0 0 0 0 0 890 160
Turn Type custom Perm
Protected Phases 4 4 83 6
Permitted Phases 3 6
Actuated Green, G (s) 239 304 333 726 726
Effective Green, g (s) 259 344 37.3 746 746
Actuated g/C Ratio 022 029 0.31 0.62 0.62
Clearance Time () 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 764 915 1100 2200 984
v/s Ratio Prot 0.07 c0.11 c0.17 c0.25
v/s Ratio Perm 0.06 0.10
vlc Ratio 032 050 0.54 040 0.6
Uniform Delay, d1 39.7 356 34.2 115 9.6
Progression Factor 1.00 1.00 0.00 0.69 0.73
Incremental Delay, d2 0.2 0.4 0.4 0.5 0.3
Delay (s) 399 361 04 85 7.3
Level of Service D D A A A
Approach Delay (s) 374 0.4 0.0 8.3
Approach LOS D A A A
Intersection Summary
HCM Average Control Delay 15.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 81.0% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Michigan Lefts with Quadrant)
Page 1



HCM Signalized Intersection Capacity Analysis

401: Ten Ten Road & US 401 SB Lanes 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 +4 44 ul
Volume (vph) 0 298 553 0 721 0 0 0 0 0 1078 194
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 095 0.88 0.95 091  1.00
Frt 100 085 1.00 100 085
Flt Protected 100 1.00 1.00 100 1.00
Satd. Flow (prot) 3539 2787 3539 5085 1583
Flt Permitted 100 1.00 1.00 100 1.00
Satd. Flow (perm) 3539 2787 3539 5085 1583
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 0 331 614 0 801 0 0 0 0 0 1198 216
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 331 614 0 801 0 0 0 0 0 1198 216
Turn Type custom Perm
Protected Phases 4 4 83 6
Permitted Phases 3 6
Actuated Green, G (s) 255 290 29.5 740 740
Effective Green, g (s) 275 330 335 76.0 76.0
Actuated g/C Ratio 023 0.28 0.28 063 0.63
Clearance Time () 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 811 883 988 3221 1003
v/s Ratio Prot 0.09 ¢0.16 c0.23 c0.24
v/s Ratio Perm 0.06 0.14
vic Ratio 041  0.70 0.81 037 022
Uniform Delay, d1 393 390 40.3 10.6 9.3
Progression Factor 1.00 1.00 0.04 0.70 0.72
Incremental Delay, d2 0.3 2.4 15 0.3 0.5
Delay (s) 397 414 33 7.7 7.2
Level of Service D D A A A
Approach Delay (s) 40.8 3.3 0.0 7.6
Approach LOS D A A A
Intersection Summary
HCM Average Control Delay 16.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 82.8% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Michigan Lefts with Quadrant)
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HCM Signalized Intersection Capacity Analysis

401: Ten Ten Road & US 401 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 +4 +4 ul
Volume (vph) 0 609 337 0 364 0 0 0 0 0 1721 438
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 095 0.88 0.95 095  1.00
Frt 100 085 1.00 100 085
Flt Protected 100 1.00 1.00 100 1.00
Satd. Flow (prot) 3539 2787 3539 3539 1583
Flt Permitted 100 1.00 1.00 100 1.00
Satd. Flow (perm) 3539 2787 3539 3539 1583
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 0 677 374 0 404 0 0 0 0 0 1912 487
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 677 374 0 404 0 0 0 0 0 1912 487
Turn Type custom Perm
Protected Phases 4 4 83 6
Permitted Phases 3 6
Actuated Green, G (s) 276 310 25.5 720 720
Effective Green, g (s) 296 350 29.5 740 740
Actuated g/C Ratio 025 0.29 0.25 062 0.62
Clearance Time () 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 873 929 870 2182 976
v/s Ratio Prot c0.19 ¢c0.10 0.11 c0.54
v/s Ratio Perm 0.03 0.31
vic Ratio 0.78  0.40 0.46 0.88 0.50
Uniform Delay, d1 421 341 385 192 127
Progression Factor 1.00 1.00 0.00 0.94 1.03
Incremental Delay, d2 4.4 0.3 0.4 3.9 1.3
Delay (s) 465 344 0.5 218 144
Level of Service D C A C B
Approach Delay (s) 42.2 0.5 0.0 20.3
Approach LOS D A A C
Intersection Summary
HCM Average Control Delay 24.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 72.7% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Short Term (Michigan Lefts with Quadrant)
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HCM Signalized Intersection Capacity Analysis

401: Ten Ten Road & US 401 SB Lanes 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 +4 44 ul
Volume (vph) 0 820 454 0 490 0 0 0 0 0 2317 590
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 095 0.88 0.95 091  1.00
Frt 100 085 1.00 100 085
Flt Protected 100 1.00 1.00 100 1.00
Satd. Flow (prot) 3539 2787 3539 5085 1583
Flt Permitted 100 1.00 1.00 100 1.00
Satd. Flow (perm) 3539 2787 3539 5085 1583
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 0 911 504 0 544 0 0 0 0 0 2574 656
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 911 504 0 544 0 0 0 0 0 2574 656
Turn Type custom Perm
Protected Phases 4 4 83 6
Permitted Phases 3 6
Actuated Green, G (s) 40.3 440 34.4 59.0 59.0
Effective Green, g (s) 423 480 384 610 610
Actuated g/C Ratio 035 0.40 0.32 051 051
Clearance Time () 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1247 1231 1132 2585 805
v/s Ratio Prot c0.26 c0.14 0.15 c0.51
v/s Ratio Perm 0.04 041
vic Ratio 073 041 0.48 100 081
Uniform Delay, d1 339 258 32.8 294 248
Progression Factor 1.00 1.00 0.00 0.78 0.73
Incremental Delay, d2 2.2 0.2 0.3 12.6 5.4
Delay (s) 36.1 261 0.3 356 236
Level of Service D C A D C
Approach Delay (s) 325 0.3 0.0 33.2
Approach LOS C A A C
Intersection Summary
HCM Average Control Delay 29.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements PM 2040 Long Term (Michigan Lefts with Quadrant)
Frank Amenya, P.E.; Nick Liguori, El Page 1



HCM Signalized Intersection Capacity Analysis

402: Ten Ten Road & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations +4 +4 +4 ul

Volume (vph) 0 221 0 0 535 274 0 2094 82 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 095 0.88 095  1.00

Frt 1.00 100 085 100 085

Flt Protected 1.00 100 1.00 100 1.00

Satd. Flow (prot) 3539 3539 2787 3539 1583

Flt Permitted 1.00 100 1.00 100 1.00

Satd. Flow (perm) 3539 3539 2787 3539 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 0 246 0 0 594 304 0 2327 91 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 246 0 0 594 304 0 2327 91 0 0 0

Turn Type custom Perm

Protected Phases 47 8 8 2

Permitted Phases 7 2

Actuated Green, G (s) 275 26.8 304 726 726

Effective Green, g (s) 315 288 344 746 746

Actuated g/C Ratio 0.26 024 0.29 062 0.62

Clearance Time () 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 929 849 915 2200 984

v/s Ratio Prot 0.07 c0.17  ¢0.08 c0.66

v/s Ratio Perm 0.03 0.06

vic Ratio 0.26 0.70 0.33 106 0.09

Uniform Delay, d1 35.1 416 337 22.7 9.1

Progression Factor 0.00 0.70 0.73 0.79 0.86

Incremental Delay, d2 0.1 2.3 0.2 33.7 0.1

Delay (s) 0.2 315 249 51.7 7.9

Level of Service A C C D A

Approach Delay (s) 0.2 29.3 50.0 0.0

Approach LOS A C D A

Intersection Summary

HCM Average Control Delay 41.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Michigan Lefts with Quadrant)
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HCM Signalized Intersection Capacity Analysis

402: Ten Ten Road & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations +4 +4 44 ul

Volume (vph) 0 298 0 0 721 369 0 2821 111 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 095 0.88 091  1.00

Frt 1.00 100 085 100 085

Flt Protected 1.00 100 1.00 100 1.00

Satd. Flow (prot) 3539 3539 2787 5085 1583

Flt Permitted 1.00 100 1.00 100 1.00

Satd. Flow (perm) 3539 3539 2787 5085 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 0 331 0 0 801 410 0 3134 123 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 331 0 0 801 410 0 3134 123 0 0 0

Turn Type custom Perm

Protected Phases 47 8 8 2

Permitted Phases 7 2

Actuated Green, G (s) 28.5 260 290 740 740

Effective Green, g (s) 325 280 330 76.0 76.0

Actuated g/C Ratio 0.27 023 0.28 063 0.63

Clearance Time () 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 958 826 883 3221 1003

v/s Ratio Prot 0.09 c0.23 c0.11 c0.62

v/s Ratio Perm 0.04 0.08

vic Ratio 0.35 097 0.46 097 0.12

Uniform Delay, d1 35.2 456  36.2 21.0 8.7

Progression Factor 0.00 0.77 0.62 0.69 0.90

Incremental Delay, d2 0.2 20.8 0.3 8.1 0.2

Delay (s) 0.2 55.7  22.7 22.7 8.0

Level of Service A E C C A

Approach Delay (s) 0.2 445 22.1 0.0

Approach LOS A D C A

Intersection Summary

HCM Average Control Delay 26.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 82.8% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Michigan Lefts with Quadrant)

Page 1



HCM Signalized Intersection Capacity Analysis

402: Ten Ten Road & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations +4 +4 +4 ul

Volume (vph) 0 609 0 0 364 271 0 1386 150 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 095 0.88 095  1.00

Frt 1.00 100 085 100 085

Flt Protected 1.00 100 1.00 100 1.00

Satd. Flow (prot) 3539 3539 2787 3539 1583

Flt Permitted 1.00 100 1.00 100 1.00

Satd. Flow (perm) 3539 3539 2787 3539 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 0 677 0 0 404 301 0 1540 167 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 677 0 0 404 301 0 1540 167 0 0 0

Turn Type custom Perm

Protected Phases 47 8 8 2

Permitted Phases 7 2

Actuated Green, G (s) 36.5 221 310 720 720

Effective Green, g (s) 40.0 241 350 740 740

Actuated g/C Ratio 0.33 020 0.29 062 0.62

Clearance Time () 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1180 711 929 2182 976

v/s Ratio Prot c0.19 011  0.07 c0.44

v/s Ratio Perm 0.04 0.11

vic Ratio 0.57 057 032 071  0.17

Uniform Delay, d1 33.0 433 332 15.6 9.9

Progression Factor 0.00 0.91 1.00 0.82 0.83

Incremental Delay, d2 0.4 1.0 0.2 17 0.3

Delay (s) 0.4 406 334 145 8.5

Level of Service A D C B A

Approach Delay (s) 0.4 375 13.9 0.0

Approach LOS A D B A

Intersection Summary

HCM Average Control Delay 16.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 72.7% ICU Level of Service C

Analysis Period (min) 15
¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Short Term (Michigan Lefts with Quadrant)
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HCM Signalized Intersection Capacity Analysis

402: Ten Ten Road & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations +4 +4 44 ul

Volume (vph) 0 820 0 0 490 365 0 1867 202 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 095 0.88 091  1.00

Frt 1.00 100 085 100 085

Flt Protected 1.00 100 1.00 100 1.00

Satd. Flow (prot) 3539 3539 2787 5085 1583

Flt Permitted 1.00 100 1.00 100 1.00

Satd. Flow (perm) 3539 3539 2787 5085 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 0 911 0 0 544 406 0 2074 224 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 911 0 0 544 406 0 2074 224 0 0 0

Turn Type custom Perm

Protected Phases 47 8 8 2

Permitted Phases 7 2

Actuated Green, G (s) 51.0 30.7 440 59.0 59.0

Effective Green, g (s) 53.0 327 480 610 610

Actuated g/C Ratio 0.44 027  0.40 051 051

Clearance Time () 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1563 964 1231 2585 805

v/s Ratio Prot c0.26 015 0.09 c0.41

v/s Ratio Perm 0.06 0.14

vic Ratio 0.58 056  0.33 080 0.28

Uniform Delay, d1 25.2 375 249 245 169

Progression Factor 0.00 0.96 1.21 0.81 0.79

Incremental Delay, d2 0.4 0.7 0.1 2.4 0.8

Delay (s) 0.4 366 303 222 142

Level of Service A D C C B

Approach Delay (s) 0.4 33.9 214 0.0

Approach LOS A C C A

Intersection Summary

HCM Average Control Delay 19.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 75.8% ICU Level of Service D

Analysis Period (min) 15
¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Michigan Lefts with Quadrant)
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HCM Signalized Intersection Capacity Analysis

501: North Median Break & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations N +4
Volume (vph) 235 0 0 0 0 637
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 0.97 0.95
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 3433 3539
FIt Permitted 0.95 1.00
Satd. Flow (perm) 3433 3539
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 261 0 0 0 0 708
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 261 0 0 0 0 708
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 14.6 914
Effective Green, g (s) 16.6 934
Actuated g/C Ratio 0.14 0.78
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 475 2755
v/s Ratio Prot c0.08 c0.20
v/s Ratio Perm
vlc Ratio 0.55 0.26
Uniform Delay, d1 48.2 3.7
Progression Factor 1.09 1.00
Incremental Delay, d2 0.4 0.2
Delay (s) 52.8 3.9
Level of Service D A
Approach Delay (s) 52.8 0.0 3.9
Approach LOS D A A
Intersection Summary
HCM Average Control Delay 17.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.30
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 84.4% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Michigan Lefts with Quadrant)
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HCM Signalized Intersection Capacity Analysis

501: North Median Break & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations N 44
Volume (vph) 316 0 0 0 0 960
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 0.97 0.91
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 3433 5085
FIt Permitted 0.95 1.00
Satd. Flow (perm) 3433 5085
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 351 0 0 0 0 1067
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 351 0 0 0 0 1067
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 17.7 88.3
Effective Green, g (s) 19.7 90.3
Actuated g/C Ratio 0.16 0.75
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 564 3826
v/s Ratio Prot c0.10 c0.21
v/s Ratio Perm
vlc Ratio 0.62 0.28
Uniform Delay, d1 46.7 4.7
Progression Factor 1.08 1.00
Incremental Delay, d2 0.8 0.2
Delay (s) 51.0 4.8
Level of Service D A
Approach Delay (s) 51.0 0.0 4.8
Approach LOS D A A
Intersection Summary
HCM Average Control Delay 16.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 81.8% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Michigan Lefts with Quadrant)
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HCM Signalized Intersection Capacity Analysis

501: North Median Break & US 401 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations N +4
Volume (vph) 579 0 0 0 0 1584
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 0.97 0.95
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 3433 3539
FIt Permitted 0.95 1.00
Satd. Flow (perm) 3433 3539
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 643 0 0 0 0 1760
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 643 0 0 0 0 1760
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 28.2 71.8
Effective Green, g (s) 30.2 79.8
Actuated g/C Ratio 0.25 0.66
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 864 2353
v/s Ratio Prot c0.19 c0.50
v/s Ratio Perm
vlc Ratio 0.74 0.75
Uniform Delay, d1 41.3 13.4
Progression Factor 1.17 1.00
Incremental Delay, d2 2.7 2.2
Delay (s) 51.0 15.6
Level of Service D B
Approach Delay (s) 51.0 0.0 15.6
Approach LOS D A B
Intersection Summary
HCM Average Control Delay 25.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 82.7% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Short Term (Michigan Lefts with Quadrant)
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HCM Signalized Intersection Capacity Analysis

501: North Median Break & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations N 44
Volume (vph) 780 0 0 0 0 2234
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 0.97 0.91
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 3433 5085
FIt Permitted 0.95 1.00
Satd. Flow (perm) 3433 5085
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 867 0 0 0 0 2482
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 867 0 0 0 0 2482
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 33.9 721
Effective Green, g (s) 35.9 74.1
Actuated g/C Ratio 0.30 0.62
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1027 3140
v/s Ratio Prot c0.25 c0.49
v/s Ratio Perm
vlc Ratio 0.84 0.79
Uniform Delay, d1 394 17.1
Progression Factor 0.87 1.00
Incremental Delay, d2 4.6 2.1
Delay (s) 39.0 19.3
Level of Service D B
Approach Delay (s) 39.0 0.0 19.3
Approach LOS D A B
Intersection Summary
HCM Average Control Delay 24.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 80.3% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Michigan Lefts with Quadrant)
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HCM Signalized Intersection Capacity Analysis

504: Autozone / Smithfields Access & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 44 ul +4 ul

Volume (vph) 0 299 0 0 0 230 0 2057 88 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 095 1.00

Frt 1.00 0.86 100 085

Flt Protected 1.00 1.00 100 1.00

Satd. Flow (prot) 3539 1611 3539 1583

Flt Permitted 1.00 1.00 100 1.00

Satd. Flow (perm) 3539 1611 3539 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 0 332 0 0 0 256 0 2286 98 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 332 0 0 0 256 0 2286 98 0 0 0

Turn Type Perm custom Perm

Protected Phases 4 2

Permitted Phases 4 8 2

Actuated Green, G (s) 214 214 84.6 846

Effective Green, g (s) 234 234 86.6  86.6

Actuated g/C Ratio 0.19 0.19 072 0.72

Clearance Time () 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 690 314 2554 1142

v/s Ratio Prot 0.09 c0.65

v/s Ratio Perm c0.16 0.06

vic Ratio 0.48 0.82 090 0.09

Uniform Delay, d1 42.9 46.2 13.1 5.0

Progression Factor 1.00 0.81 0.24 0.48

Incremental Delay, d2 0.5 14.4 1.6 0.0

Delay (s) 43.4 51.8 4.7 24

Level of Service D D A A

Approach Delay (s) 43.4 51.8 4.6 0.0

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 13.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 97.9% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Michigan Lefts with Quadrant)
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HCM Signalized Intersection Capacity Analysis

504: Autozone / Smithfields Access & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 44 ul 44 ul

Volume (vph) 0 374 0 0 0 298 0 2799 89 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 091 1.00

Frt 1.00 0.86 100 085

Flt Protected 1.00 1.00 100 1.00

Satd. Flow (prot) 3539 1611 5085 1583

Flt Permitted 1.00 1.00 100 1.00

Satd. Flow (perm) 3539 1611 5085 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 0 416 0 0 0 331 0 3110 99 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 416 0 0 0 331 0 3110 99 0 0 0

Turn Type Perm custom Perm

Protected Phases 4 2

Permitted Phases 4 8 2

Actuated Green, G (s) 26.4 26.4 796 796

Effective Green, g (s) 284 284 816 816

Actuated g/C Ratio 0.24 0.24 0.68 0.68

Clearance Time () 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 838 381 3458 1076

v/s Ratio Prot 0.12 c0.61

v/s Ratio Perm c0.21 0.06

vic Ratio 0.50 0.87 090 0.09

Uniform Delay, d1 39.6 44.0 15.8 6.6

Progression Factor 1.00 0.78 0.30 0.51

Incremental Delay, d2 0.5 17.6 17 0.1

Delay (s) 40.1 52.1 6.5 34

Level of Service D D A A

Approach Delay (s) 40.1 52.1 6.4 0.0

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 13.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 100.2% ICU Level of Service G

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Michigan Lefts with Quadrant)
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HCM Signalized Intersection Capacity Analysis

504: Autozone / Smithfields Access & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 44 ul +4 ul

Volume (vph) 0 521 0 0 0 186 0 1070 69 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 095 1.00

Frt 1.00 0.86 100 085

Flt Protected 1.00 1.00 100 1.00

Satd. Flow (prot) 3539 1611 3539 1583

Flt Permitted 1.00 1.00 100 1.00

Satd. Flow (perm) 3539 1611 3539 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 0 579 0 0 0 207 0 1189 77 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 579 0 0 0 207 0 1189 77 0 0 0

Turn Type Perm custom Perm

Protected Phases 4 2

Permitted Phases 4 8 2

Actuated Green, G (s) 254 254 80.6 80.6

Effective Green, g (s) 274 274 826 826

Actuated g/C Ratio 0.23 0.23 0.69 0.69

Clearance Time () 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 808 368 2436 1090

v/s Ratio Prot c0.16 c0.34

v/s Ratio Perm 0.13 0.05

vic Ratio 0.72 0.56 049  0.07

Uniform Delay, d1 42.7 41.0 8.8 6.1

Progression Factor 1.00 0.94 0.44 0.39

Incremental Delay, d2 3.0 1.9 0.5 0.1

Delay (s) 45.8 40.5 4.4 25

Level of Service D D A A

Approach Delay (s) 45.8 40.5 4.3 0.0

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 19.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 94.0% ICU Level of Service F

Analysis Period (min) 15
¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Short Term (Michigan Lefts with Quadrant)

Page 1



HCM Signalized Intersection Capacity Analysis

504: Autozone / Smithfields Access & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 44 ul 44 ul

Volume (vph) 0 683 0 0 0 219 0 1460 73 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 091 1.00

Frt 1.00 0.86 100 085

Flt Protected 1.00 1.00 100 1.00

Satd. Flow (prot) 3539 1611 5085 1583

Flt Permitted 1.00 1.00 100 1.00

Satd. Flow (perm) 3539 1611 5085 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 0 759 0 0 0 243 0 1622 81 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 759 0 0 0 243 0 1622 81 0 0 0

Turn Type Perm custom Perm

Protected Phases 4 2

Permitted Phases 4 8 2

Actuated Green, G (s) 32.7 32.7 733 733

Effective Green, g (s) 34.7 34.7 753 753

Actuated g/C Ratio 0.29 0.29 0.63 0.63

Clearance Time () 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1023 466 3191 993

v/s Ratio Prot c0.21 c0.32

v/s Ratio Perm 0.15 0.05

vic Ratio 0.74 0.52 051 0.08

Uniform Delay, d1 38.6 35.7 12.2 8.8

Progression Factor 1.00 1.30 0.46 0.57

Incremental Delay, d2 2.9 1.0 0.4 0.1

Delay (s) 415 47.3 6.1 5.1

Level of Service D D A A

Approach Delay (s) 415 47.3 6.0 0.0

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 19.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 94.1% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Michigan Lefts with Quadrant)
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HCM Unsignalized Intersection Capacity Analysis

601: Ten Ten Road & Harris Teeter Access 71512013
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations +4 ul LI % ul

Volume (veh/h) 290 14 49 782 27 16

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 322 16 54 869 30 18

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 626

pX, platoon unblocked 0.96 0.96 096

vC, conflicting volume 338 866 161

vCl, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 229 778 45

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (S)

tF (s) 2.2 35 3.3

p0 queue free % 96 90 98

cM capacity (veh/h) 1284 306 975

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 NB2
Volume Total 161 161 16 54 434 434 30 18
Volume Left 0 0 0 54 0 0 30 0
Volume Right 0 0 16 0 0 0 0 18
cSH 1700 1700 1700 1284 1700 1700 306 975
Volume to Capacity 009 009 001 004 026 026 010 0.2
Queue Length 95th (ft) 0 0 0 3 0 0 8 1
Control Delay (s) 0.0 0.0 0.0 7.9 0.0 00 180 8.8
Lane LOS A C A
Approach Delay (s) 0.0 0.5 14.6
Approach LOS B
Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 31.6% ICU Level of Service A
Analysis Period (min) 15

13-405 US 401 Interim Improvements AM 2020 Short Term (Michigan Lefts with Quadrant)

Frank Amenya, P.E.; Nick Liguori, El Page 1



HCM Unsignalized Intersection Capacity Analysis

601: Ten Ten Road & Harris Teeter Access 71512013
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations +4 ul LI % ul

Volume (veh/h) 391 18 66 1053 36 22

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 434 20 73 1170 40 24

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage
Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 615

pX, platoon unblocked 0.94 094 094
vC, conflicting volume 454 1166 217

vCl, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 281 1041 28

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (S)

tF (s) 2.2 35 3.3

p0 queue free % 94 80 97

cM capacity (veh/h) 1197 198 975

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 NB2
Volume Total 217 217 20 73 585 585 40 24
Volume Left 0 0 0 73 0 0 40 0
Volume Right 0 0 20 0 0 0 0 24
cSH 1700 1700 1700 1197 1700 1700 198 975
Volume to Capacity 013 013 001 006 034 034 020 003
Queue Length 95th (ft) 0 0 0 5 0 0 18 2
Control Delay (s) 0.0 0.0 0.0 8.2 0.0 00 277 8.8
Lane LOS A D A
Approach Delay (s) 0.0 0.5 20.5
Approach LOS C
Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 39.1% ICU Level of Service A
Analysis Period (min) 15

13-405 US 401 Interim Improvements AM 2040 Long Term (Michigan Lefts with Quadrant)

Frank Amenya, P.E.; Nick Liguori, El Page 1



HCM Unsignalized Intersection Capacity Analysis

601: Ten Ten Road & Harris Teeter Access 71512013
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations +4 ul LI % ul

Volume (veh/h) 756 2 69 602 33 107

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 840 2 77 669 37 119

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 618

pX, platoon unblocked 0.84 0.84 084

vC, conflicting volume 842 1328 420

vCl, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 446 1020 0

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (S)

tF (s) 2.2 35 3.3

p0 queue free % 92 80 87

cM capacity (veh/h) 938 180 916

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 NB2
Volume Total 420 420 2 77 334 334 37 119
Volume Left 0 0 0 77 0 0 37 0
Volume Right 0 0 2 0 0 0 0 119
cSH 1700 1700 1700 938 1700 1700 180 916
Volume to Capacity 025 025 000 008 020 020 020 013
Queue Length 95th (ft) 0 0 0 7 0 0 18 11
Control Delay (s) 0.0 0.0 0.0 9.2 0.0 00 300 9.5
Lane LOS A D A
Approach Delay (s) 0.0 0.9 14.3
Approach LOS B
Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 38.1% ICU Level of Service A
Analysis Period (min) 15

13-405 US 401 Interim Improvements PM 2020 Short Term (Michigan Lefts with Quadrant)

Frank Amenya, P.E.; Nick Liguori, El Page 1



HCM Unsignalized Intersection Capacity Analysis

601: Ten Ten Road & Harris Teeter Access 71512013
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations +4 ul LI % ul

Volume (veh/h) 1019 3 93 811 45 144

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 1132 3 103 901 50 160

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 632

pX, platoon unblocked 0.81 081 081

vC, conflicting volume 1136 1789 566

vCl, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 685 1497 0

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (S)

tF (s) 2.2 35 3.3

p0 queue free % 86 36 82

cM capacity (veh/h) 728 78 873

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 NB2
Volume Total 566 566 3 103 451 451 50 160
Volume Left 0 0 0 103 0 0 50 0
Volume Right 0 0 3 0 0 0 0 160
cSH 1700 1700 1700 728 1700 1700 78 873
Volume to Capacity 033 033 000 014 027 027 064 018
Queue Length 95th (ft) 0 0 0 12 0 0 73 17
Control Delay (s) 0.0 0.0 00 108 0.0 00 1104 100
Lane LOS B F B
Approach Delay (s) 0.0 11 33.9
Approach LOS D
Intersection Summary

Average Delay 35

Intersection Capacity Utilization 46.7% ICU Level of Service A
Analysis Period (min) 15

13-405 US 401 Interim Improvements PM 2040 Long Term (Michigan Lefts with Quadrant)

Frank Amenya, P.E.; Nick Liguori, El Page 1



HCM Signalized Intersection Capacity Analysis

701: Ten Ten Road & Loop Road 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI ul % Ts N Ts

Volume (vph) 84 172 50 50 706 248 50 50 50 202 50 75

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 100 095 100 095 1.00 100 1.00 097  1.00

Frt 100 097 100 100 08 100 093 100 091

Flt Protected 095  1.00 095 1.00 1.00 095 1.00 095  1.00

Satd. Flow (prot) 1770 3419 1770 3539 1583 1770 1723 3433 1696

Flt Permitted 095  1.00 095 1.00 1.00 095 1.00 095  1.00

Satd. Flow (perm) 1770 3419 1770 3539 1583 1770 1723 3433 1696

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 93 191 56 56 784 276 56 56 56 224 56 83

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 93 247 0 56 784 276 56 112 0 224 139 0

Turn Type Prot Prot pm+ov Prot Prot

Protected Phases 5 2 1 6 7 3 8 7 4

Permitted Phases 6

Actuated Green, G (s) 108  59.6 56 544 672 9.3 140 128 175

Effective Green, g () 128 616 76 564 712 113 160 148 195

Actuated g/C Ratio 011 051 006 047 059 009 013 012 0.16

Clearance Time () 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 189 1755 112 1663 1005 167 230 423 276

v/s Ratio Prot c0.05  0.07 003 ¢022 003 003 c0.07 0.07 ¢0.08

v/s Ratio Perm 0.14

vic Ratio 049 0.14 050 047 027 034 049 053 0.0

Uniform Delay, d1 505 153 544 217 119 508 482 493 458

Progression Factor 0.56 0.74 1.00 1.00 1.00 1.00 1.00 0.92 0.96

Incremental Delay, d2 2.0 0.2 35 1.0 0.1 1.2 1.6 1.1 14

Delay (s) 302 115 578 226 120 520 498 465 455

Level of Service C B E C B D D D D

Approach Delay (s) 16.6 21.8 50.6 46.1

Approach LOS B C D D

Intersection Summary

HCM Average Control Delay 27.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 55.1% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Michigan Lefts with Quadrant)

Page 1



HCM Signalized Intersection Capacity Analysis

701: Ten Ten Road & Loop Road 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI ul % Ts N Ts

Volume (vph) 84 278 50 50 994 305 50 50 50 261 50 75

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 100 095 100 095 1.00 100 1.00 097  1.00

Frt 100 098 100 100 08 100 093 100 091

Flt Protected 095  1.00 095 1.00 1.00 095 1.00 095  1.00

Satd. Flow (prot) 1770 3458 1770 3539 1583 1770 1723 3433 1696

Flt Permitted 095  1.00 095 1.00 1.00 095 1.00 095  1.00

Satd. Flow (perm) 1770 3458 1770 3539 1583 1770 1723 3433 1696

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 93 309 56 56 1104 339 56 56 56 290 56 83

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 93 365 0 56 1104 339 56 112 0 290 139 0

Turn Type Prot Prot pm+ov Prot Prot

Protected Phases 5 2 1 6 7 3 8 7 4

Permitted Phases 6

Actuated Green, G (s) 113 586 57 530 683 80 124 153 197

Effective Green, g () 133 606 77 550 723 100 144 173 217

Actuated g/C Ratio 011 051 006 046 060 008 0.12 014 0.18

Clearance Time () 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 196 1746 114 1622 1020 148 207 495 307

v/s Ratio Prot c0.05 0.11 003 ¢031 005 003 c0.07 c0.08 ¢0.08

v/s Ratio Perm 0.17

vic Ratio 047 021 049 068 033 038 054 059 045

Uniform Delay, d1 50.1 164 543 256 119 521 497 480 439

Progression Factor 0.56 0.63 1.00 1.00 1.00 1.00 1.00 0.59 0.57

Incremental Delay, d2 1.8 0.3 3.3 2.3 0.2 1.6 2.9 1.7 1.0

Delay (s) 296 107 576 279 120 537 526 298  26.0

Level of Service C B E C B D D C C

Approach Delay (s) 14.5 254 52.9 28.6

Approach LOS B C D C

Intersection Summary

HCM Average Control Delay 25.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 63.3% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Michigan Lefts with Quadrant)
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HCM Signalized Intersection Capacity Analysis

701: Ten Ten Road & Loop Road 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI ul % Ts N Ts

Volume (vph) 55 758 50 50 432 105 50 50 50 479 50 189

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 100 095 100 095 1.00 100 1.00 097  1.00

Frt 1.00 099 100 100 08 100 093 100 0.8

Flt Protected 095  1.00 095 1.00 1.00 095 1.00 095  1.00

Satd. Flow (prot) 1770 3506 1770 3539 1583 1770 1723 3433 1642

Flt Permitted 095  1.00 095 1.00 1.00 095 1.00 095  1.00

Satd. Flow (perm) 1770 3506 1770 3539 1583 1770 1723 3433 1642

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 61 842 56 56 480 117 56 56 56 532 56 210

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 61 898 0 56 480 117 56 112 0 532 266 0

Turn Type Prot Prot pm+ov Prot Prot

Protected Phases 5 2 1 6 7 3 8 7 4

Permitted Phases 6

Actuated Green, G (s) 6.3 495 56 488 733 100 124 245 269

Effective Green, g () 83 515 76 508 773 120 144 265 289

Actuated g/C Ratio 007 043 006 042 064 010 0.2 022 024

Clearance Time () 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 122 1505 112 1498 1020 177 207 758 395

v/s Ratio Prot 0.03 ¢0.26 c0.03 014 003 003 0.7 c0.15 ¢0.16

v/s Ratio Perm 0.05

vic Ratio 050  0.60 050 032 011 032 054 0.70  0.67

Uniform Delay, d1 538 263 544 231 82 502 497 431 413

Progression Factor 1.55 0.37 1.00 1.00 1.00 1.00 1.00 0.50 0.38

Incremental Delay, d2 2.9 1.6 35 0.6 0.1 1.0 2.9 2.8 4.2

Delay (s) 86.4 113 578 236 83 512 526 243 198

Level of Service F B E C A D D C B

Approach Delay (s) 16.1 23.8 52.1 22.8

Approach LOS B C D C

Intersection Summary

HCM Average Control Delay 225 HCM Level of Service C

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 65.1% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Short Term (Michigan Lefts with Quadrant)

Page 1



HCM Signalized Intersection Capacity Analysis

701: Ten Ten Road & Loop Road 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI ul % Ts N Ts

Volume (vph) 55 1058 50 50 665 122 50 50 50 614 50 189

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 100 095 100 095 1.00 100 1.00 097  1.00

Frt 1.00 099 100 100 08 100 093 100 0.8

Flt Protected 095  1.00 095 1.00 1.00 095 1.00 095  1.00

Satd. Flow (prot) 1770 3515 1770 3539 1583 1770 1723 3433 1642

Flt Permitted 095  1.00 095 1.00 1.00 095 1.00 095  1.00

Satd. Flow (perm) 1770 3515 1770 3539 1583 1770 1723 3433 1642

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 61 1176 56 56 739 136 56 56 56 682 56 210

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 61 1232 0 56 739 136 56 112 0 682 266 0

Turn Type Prot Prot pm+ov Prot Prot

Protected Phases 5 2 1 6 7 3 8 7 4

Permitted Phases 6

Actuated Green, G (s) 58 504 56 502 732 102 130 230 258

Effective Green, g () 78 524 76 522 772 122 150 250 278

Actuated g/C Ratio 006 044 006 044 064 010 0.2 021 0.23

Clearance Time () 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 115 1535 112 1539 1084 180 215 715 380

v/s Ratio Prot 0.03 ¢0.35 003 «¢021 003 003 c0.07 c0.20 0.16

v/s Ratio Perm 0.06

vic Ratio 053 0.80 050 048 013 031 052 095 0.70

Uniform Delay, d1 543 293 544 242 83 50.0 491 469 423

Progression Factor 1.49 0.39 1.00 1.00 1.00 1.00 1.00 0.43 0.43

Incremental Delay, d2 4.1 4.0 35 11 0.1 1.0 2.3 214 5.1

Delay (s) 851 156 578 253 84 510 514 417 232

Level of Service F B E C A D D D C

Approach Delay (s) 18.9 24.8 51.3 36.5

Approach LOS B C D D

Intersection Summary

HCM Average Control Delay 27.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 76.7% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Michigan Lefts with Quadrant)
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HCM Signalized Intersection Capacity Analysis

52: South Median Break & US 401 NB Lanes 71512013
2 T I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations N +4

Volume (vph) 386 0 0 1623 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0

Lane Util. Factor 0.97 0.95

Frt 1.00 1.00

Flt Protected 0.95 1.00

Satd. Flow (prot) 3433 3539

FIt Permitted 0.95 1.00

Satd. Flow (perm) 3433 3539

Peak-hour factor, PHF 090 090 090 09 090 0.0

Adj. Flow (vph) 429 0 0 1803 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 429 0 0 1803 0 0

Turn Type

Protected Phases 4 2

Permitted Phases

Actuated Green, G (s) 14.9 61.1

Effective Green, g (s) 16.9 63.1

Actuated g/C Ratio 0.19 0.70

Clearance Time () 7.0 7.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 645 2481

v/s Ratio Prot c0.12 c0.51

v/s Ratio Perm

vlc Ratio 0.67 0.73

Uniform Delay, d1 339 8.2

Progression Factor 0.72 1.00

Incremental Delay, d2 2.5 1.9

Delay (s) 27.0 10.1

Level of Service C B

Approach Delay (s) 27.0 10.1 0.0

Approach LOS C B A

Intersection Summary

HCM Average Control Delay 13.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 72.5% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Superstreet)
Page 1



HCM Signalized Intersection Capacity Analysis

52: South Median Break & US 401 NB Lanes 71512013
2 T I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations N 44

Volume (vph) 517 0 0 2185 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0

Lane Util. Factor 0.97 0.91

Frt 1.00 1.00

Flt Protected 0.95 1.00

Satd. Flow (prot) 3433 5085

FIt Permitted 0.95 1.00

Satd. Flow (perm) 3433 5085

Peak-hour factor, PHF 090 090 090 09 090 0.0

Adj. Flow (vph) 574 0 0 2428 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 574 0 0 2428 0 0

Turn Type

Protected Phases 4 2

Permitted Phases

Actuated Green, G (s) 19.1 56.9

Effective Green, g (s) 21.1 58.9

Actuated g/C Ratio 0.23 0.65

Clearance Time () 7.0 7.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 805 3328

v/s Ratio Prot c0.17 c0.48

v/s Ratio Perm

vlc Ratio 0.71 0.73

Uniform Delay, d1 317 10.3

Progression Factor 0.68 1.00

Incremental Delay, d2 2.8 14

Delay (s) 24.3 11.7

Level of Service C B

Approach Delay (s) 24.3 11.7 0.0

Approach LOS C B A

Intersection Summary

HCM Average Control Delay 14.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 72.4% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Superstreet)
Page 1



HCM Signalized Intersection Capacity Analysis

52: South Median Break & US 401 NB Lanes 71512013
2 T I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations N +4

Volume (vph) 676 0 0 867 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0

Lane Util. Factor 0.97 0.95

Frt 1.00 1.00

Flt Protected 0.95 1.00

Satd. Flow (prot) 3433 3539

FIt Permitted 0.95 1.00

Satd. Flow (perm) 3433 3539

Peak-hour factor, PHF 090 090 090 09 090 0.0

Adj. Flow (vph) 751 0 0 963 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 751 0 0 963 0 0

Turn Type

Protected Phases 4 2

Permitted Phases

Actuated Green, G (s) 25.5 50.5

Effective Green, g (s) 275 52.5

Actuated g/C Ratio 0.31 0.58

Clearance Time () 7.0 7.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 1049 2064

v/s Ratio Prot c0.22 c0.27

v/s Ratio Perm

vlc Ratio 0.72 0.47

Uniform Delay, d1 27.8 10.7

Progression Factor 0.76 1.00

Incremental Delay, d2 15 0.8

Delay (s) 22.7 11.5

Level of Service C B

Approach Delay (s) 22.7 11.5 0.0

Approach LOS C B A

Intersection Summary

HCM Average Control Delay 16.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 77.9% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Short Term (Superstreet)
Page 1



HCM Signalized Intersection Capacity Analysis

52: South Median Break & US 401 NB Lanes 71512013
2 T I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations N 44

Volume (vph) 910 0 0 1169 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0

Lane Util. Factor 0.97 0.91

Frt 1.00 1.00

Flt Protected 0.95 1.00

Satd. Flow (prot) 3433 5085

FIt Permitted 0.95 1.00

Satd. Flow (perm) 3433 5085

Peak-hour factor, PHF 090 090 090 09 090 0.0

Adj. Flow (vph) 1011 0 0 1299 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 1011 0 0 1299 0 0

Turn Type

Protected Phases 4 2

Permitted Phases

Actuated Green, G (s) 33.6 42.4

Effective Green, g (s) 35.6 44.4

Actuated g/C Ratio 0.40 0.49

Clearance Time () 7.0 7.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 1358 2509

v/s Ratio Prot c0.29 c0.26

v/s Ratio Perm

vlc Ratio 0.74 0.52

Uniform Delay, d1 233 15.5

Progression Factor 0.64 1.00

Incremental Delay, d2 1.3 0.8

Delay (s) 16.2 16.3

Level of Service B B

Approach Delay (s) 16.2 16.3 0.0

Approach LOS B B A

Intersection Summary

HCM Average Control Delay 16.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 80.7% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Superstreet)
Page 1



HCM Signalized Intersection Capacity Analysis

101: Hilltop Needmore Rd & US 401 SB Lanes 71512013
2 T N I T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ol +4 ul
Volume (vph) 0 309 0 0 779 474
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0
Lane Util. Factor 0.88 095 1.00
Frt 0.85 100 085
Flt Protected 1.00 100 1.00
Satd. Flow (prot) 2787 3539 1583
Flt Permitted 1.00 100 1.00
Satd. Flow (perm) 2787 3539 1583
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 0 343 0 0 866 527
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 343 0 0 866 527
Turn Type custom custom
Protected Phases 4 6
Permitted Phases 64
Actuated Green, G (s) 17.1 58.9  90.0
Effective Green, g (s) 19.1 60.9  90.0
Actuated g/C Ratio 0.21 0.68  1.00
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 591 2395 1583
v/s Ratio Prot c0.12 c0.24
v/s Ratio Perm 0.33
vic Ratio 0.58 036 0.33
Uniform Delay, d1 31.8 6.2 0.0
Progression Factor 1.00 0.88 1.00
Incremental Delay, d2 15 0.4 0.1
Delay (s) 33.3 5.9 0.1
Level of Service C A A
Approach Delay (s) 333 0.0 3.7
Approach LOS C A A
Intersection Summary
HCM Average Control Delay 9.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 40.7% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Superstreet)
Page 1



HCM Signalized Intersection Capacity Analysis

101: Hilltop Needmore Rd & US 401 SB Lanes 71512013
2 T N I T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ol 44 ul
Volume (vph) 0 416 0 0 1048 637
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0
Lane Util. Factor 0.88 091 1.00
Frt 0.85 100 085
Flt Protected 1.00 100 1.00
Satd. Flow (prot) 2787 5085 1583
Flt Permitted 1.00 100 1.00
Satd. Flow (perm) 2787 5085 1583
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 0 462 0 0 1164 708
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 462 0 0 1164 708
Turn Type custom custom
Protected Phases 4 6
Permitted Phases 64
Actuated Green, G (s) 22.0 540  90.0
Effective Green, g (s) 24.0 56.0  90.0
Actuated g/C Ratio 0.27 0.62 1.00
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 743 3164 1583
v/s Ratio Prot c0.17 0.23
v/s Ratio Perm c0.45
vic Ratio 0.62 037 045
Uniform Delay, d1 29.0 8.3 0.0
Progression Factor 1.00 0.80 1.00
Incremental Delay, d2 1.6 0.3 0.2
Delay (s) 30.6 7.0 0.2
Level of Service C A A
Approach Delay (s) 30.6 0.0 4.4
Approach LOS C A A
Intersection Summary
HCM Average Control Delay 9.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 5.0
Intersection Capacity Utilization 43.6% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Superstreet)
Page 1



HCM Signalized Intersection Capacity Analysis

101: Hilltop Needmore Rd & US 401 SB Lanes

7/5/2013

2 T N I T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ol +4 ul
Volume (vph) 0 505 0 0 1528 462
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0
Lane Util. Factor 0.88 095 1.00
Frt 0.85 100 085
Flt Protected 1.00 100 1.00
Satd. Flow (prot) 2787 3539 1583
FIt Permitted 1.00 100 1.00
Satd. Flow (perm) 2787 3539 1583
Peak-hour factor, PHF 090 09 09 09 09 090
Adj. Flow (vph) 0 561 0 0 1698 513
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 561 0 0 1698 513
Turn Type custom custom
Protected Phases 4 6
Permitted Phases 64
Actuated Green, G (s) 22.1 539  90.0
Effective Green, g (s) 24.1 55.9  90.0
Actuated g/C Ratio 0.27 0.62 1.00
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 746 2198 1583
v/s Ratio Prot c0.20 c0.48
v/s Ratio Perm 0.32
vlc Ratio 0.75 0.77 032
Uniform Delay, d1 30.2 12.4 0.0
Progression Factor 1.00 0.67 1.00
Incremental Delay, d2 4.3 1.9 0.1
Delay (s) 34.5 10.3 0.1
Level of Service C B A
Approach Delay (s) 34.5 0.0 7.9
Approach LOS C A A
Intersection Summary
HCM Average Control Delay 13.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 68.2% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Short Term (Superstreet)
Page 1



HCM Signalized Intersection Capacity Analysis

101: Hilltop Needmore Rd & US 401 SB Lanes

7/5/2013

2 T N I T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ol 44 ul
Volume (vph) 0 680 0 0 2059 622
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0
Lane Util. Factor 0.88 091 1.00
Frt 0.85 100 085
Flt Protected 1.00 100 1.00
Satd. Flow (prot) 2787 5085 1583
FIt Permitted 1.00 100 1.00
Satd. Flow (perm) 2787 5085 1583
Peak-hour factor, PHF 090 09 09 09 09 090
Adj. Flow (vph) 0 756 0 0 2288 691
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 756 0 0 2288 691
Turn Type custom custom
Protected Phases 4 6
Permitted Phases 64
Actuated Green, G (s) 28.3 477  90.0
Effective Green, g (s) 30.3 49.7  90.0
Actuated g/C Ratio 0.34 055 1.00
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 938 2808 1583
v/s Ratio Prot c0.27 c0.45
v/s Ratio Perm 0.44
vlc Ratio 0.81 081 044
Uniform Delay, d1 27.2 16.4 0.0
Progression Factor 1.00 0.66 1.00
Incremental Delay, d2 5.1 1.9 0.1
Delay (s) 32.3 12.7 0.1
Level of Service C B A
Approach Delay (s) 323 0.0 9.8
Approach LOS C A A
Intersection Summary
HCM Average Control Delay 14.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 71.9% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Superstreet)
Page 1



HCM Signalized Intersection Capacity Analysis

102: Air Park Road & US 401 NB Lanes

7/5/2013

v St e O~ AT
Movement WBL WBR NBT NBR NBR2 SBL SBT NWL NWR NWR2
Lane Configurations Ff + oo Ff A
Volume (vph) 0 204 1855 95 58 0 0 0 334 17
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 2.0 5.0 5.0 5.0
Lane Util. Factor 100 095 1.00 0.88
Frt 086 100 085 0.85
Flt Protected 100 100 1.00 1.00
Satd. Flow (prot) 1611 3539 1583 2787
FIt Permitted 100 100 1.00 1.00
Satd. Flow (perm) 1611 3539 1583 2787
Peak-hour factor, PHF 090 09 09 09 09 09 09 09 090 090
Adj. Flow (vph) 0 227 2061 106 64 0 0 0 371 19
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 227 2061 170 0 0 0 0 390 0
Turn Type Free Perm custom
Protected Phases 2 3
Permitted Phases Free 2
Actuated Green, G (s) 90.0 60.7 60.7 15.3
Effective Green, g (s) 90.0 627 627 17.3
Actuated g/C Ratio 1.00 070 0.70 0.19
Clearance Time () 7.0 7.0 7.0
Vehicle Extension (s) 2.0 2.0 3.0
Lane Grp Cap (vph) 1611 2466 1103 536
v/s Ratio Prot c0.58 c0.14
v/s Ratio Perm 0.14 0.11
vlc Ratio 014 084 015 0.73
Uniform Delay, d1 0.0 9.9 4.6 34.1
Progression Factor 1.00 0.60 0.74 1.00
Incremental Delay, d2 0.2 2.5 0.2 4.9
Delay (s) 0.2 8.4 3.6 39.0
Level of Service A A A D
Approach Delay (s) 0.2 8.1 0.0 39.0
Approach LOS A A A D
Intersection Summary
HCM Average Control Delay 11.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 87.9% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Superstreet)
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HCM Signalized Intersection Capacity Analysis

102: Air Park Road & US 401 NB Lanes

7/5/2013

v St e O~ AT
Movement WBL WBR NBT NBR NBR2 SBL SBT NWL NWR NWR2
Lane Configurations ¥ ++4 oo Ff A
Volume (vph) 0 275 2498 127 77 0 0 0 451 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 2.0 5.0 5.0 5.0
Lane Util. Factor 100 091 1.00 0.88
Frt 086 100 085 0.85
Flt Protected 100 100 1.00 1.00
Satd. Flow (prot) 1611 5085 1583 2787
FIt Permitted 100 100 1.00 1.00
Satd. Flow (perm) 1611 5085 1583 2787
Peak-hour factor, PHF 090 09 09 09 09 09 09 09 090 090
Adj. Flow (vph) 0 306 2776 141 86 0 0 0 501 26
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 306 2776 227 0 0 0 0 527 0
Turn Type Free Perm custom
Protected Phases 2 3
Permitted Phases Free 2
Actuated Green, G (s) 900 562 56.2 19.8
Effective Green, g (s) 900 582 582 21.8
Actuated g/C Ratio 100 065 0.65 0.24
Clearance Time () 7.0 7.0 7.0
Vehicle Extension (s) 2.0 2.0 3.0
Lane Grp Cap (vph) 1611 3288 1024 675
v/s Ratio Prot c0.55 c0.19
v/s Ratio Perm 0.19 0.14
vlc Ratio 019 084 022 0.78
Uniform Delay, d1 00 124 6.6 31.9
Progression Factor 1.00 0.55 0.70 1.00
Incremental Delay, d2 0.3 2.0 0.3 5.8
Delay (s) 0.3 8.7 4.9 37.7
Level of Service A A A D
Approach Delay (s) 0.3 8.5 0.0 377
Approach LOS A A A D
Intersection Summary
HCM Average Control Delay 11.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 93.5% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Superstreet)
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HCM Signalized Intersection Capacity Analysis

102: Air Park Road & US 401 NB Lanes

7/5/2013

v St e O~ AT
Movement WBL WBR NBT NBR NBR2 SBL SBT NWL NWR NWR2
Lane Configurations Ff + oo Ff A
Volume (vph) 0 180 1088 250 205 0 0 0 176 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 2.0 5.0 5.0 5.0
Lane Util. Factor 100 095 1.00 0.88
Frt 086 100 085 0.85
Flt Protected 100 100 1.00 1.00
Satd. Flow (prot) 1611 3539 1583 2787
FIt Permitted 100 100 1.00 1.00
Satd. Flow (perm) 1611 3539 1583 2787
Peak-hour factor, PHF 090 09 09 09 09 09 09 09 090 090
Adj. Flow (vph) 0 200 1209 278 228 0 0 0 196 13
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 200 1209 506 0 0 0 0 209 0
Turn Type Free Perm custom
Protected Phases 2 3
Permitted Phases Free 2
Actuated Green, G (s) 90.0 640 640 12.0
Effective Green, g (s) 900 660 66.0 14.0
Actuated g/C Ratio 1.00 073 0.73 0.16
Clearance Time () 7.0 7.0 7.0
Vehicle Extension (s) 2.0 2.0 3.0
Lane Grp Cap (vph) 1611 2595 1161 434
v/s Ratio Prot c0.34 c0.07
v/s Ratio Perm 0.12 0.32
vlc Ratio 012 047 044 0.48
Uniform Delay, d1 0.0 4.9 4.7 34.7
Progression Factor 1.00 0.45 0.45 1.00
Incremental Delay, d2 0.2 0.5 1.0 0.8
Delay (s) 0.2 2.7 3.2 355
Level of Service A A A D
Approach Delay (s) 0.2 2.8 00 355
Approach LOS A A A D
Intersection Summary
HCM Average Control Delay 5.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 59.5% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Short Term (Superstreet)
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HCM Signalized Intersection Capacity Analysis

102: Air Park Road & US 401 NB Lanes 71512013
v St e O~ AT

Movement WBL WBR NBT NBR NBR2 SBL SBT NWL NWR NWR2

Lane Configurations ¥ ++4 oo Ff A

Volume (vph) 0 244 1467 337 276 0 0 0 238 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 2.0 5.0 5.0 5.0

Lane Util. Factor 100 091 1.00 0.88

Frt 086 1.00 0.85 0.85

Flt Protected 100 100 1.00 1.00

Satd. Flow (prot) 1611 5085 1583 2787

Flt Permitted 100 100 1.00 1.00

Satd. Flow (perm) 1611 5085 1583 2787

Peak-hour factor, PHF 090 090 09 090 090 09 09 090 090 090

Adj. Flow (vph) 0 271 1630 374 307 0 0 0 264 18

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 271 1630 681 0 0 0 0 282 0

Turn Type Free Perm custom

Protected Phases 2 3

Permitted Phases Free 2

Actuated Green, G (s) 90.0 626 626 13.4

Effective Green, g (s) 900 646 646 15.4

Actuated g/C Ratio 1.00 072 0.72 0.17

Clearance Time () 7.0 7.0 7.0

Vehicle Extension (s) 2.0 2.0 3.0

Lane Grp Cap (vph) 1611 3650 1136 477

v/s Ratio Prot 0.32 c0.10

v/s Ratio Perm 0.17 c0.43

vic Ratio 017 045 060 0.59

Uniform Delay, d1 0.0 5.3 6.3 34.4

Progression Factor 1.00 0.54 0.58 1.00

Incremental Delay, d2 0.2 0.3 2.0 2.0

Delay (s) 0.2 3.2 5.6 36.4

Level of Service A A A D

Approach Delay (s) 0.2 3.9 00 364

Approach LOS A A A D

Intersection Summary

HCM Average Control Delay 6.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 64.0% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Superstreet)
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HCM Signalized Intersection Capacity Analysis

201: North Median Break & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations N +4
Volume (vph) 355 0 0 0 0 897
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 0.97 0.95
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 3433 3539
FIt Permitted 0.95 1.00
Satd. Flow (perm) 3433 3539
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 394 0 0 0 0 997
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 394 0 0 0 0 997
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 15.6 60.4
Effective Green, g (s) 17.6 62.4
Actuated g/C Ratio 0.20 0.69
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 671 2454
v/s Ratio Prot c0.11 c0.28
v/s Ratio Perm
vlc Ratio 0.59 041
Uniform Delay, d1 329 5.9
Progression Factor 0.82 1.00
Incremental Delay, d2 0.8 05
Delay (s) 27.8 6.4
Level of Service C A
Approach Delay (s) 27.8 0.0 6.4
Approach LOS C A A
Intersection Summary
HCM Average Control Delay 12.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 88.6% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Superstreet)
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HCM Signalized Intersection Capacity Analysis

201: North Median Break & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations N 44
Volume (vph) 478 0 0 0 0 1207
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 0.97 0.91
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 3433 5085
FIt Permitted 0.95 1.00
Satd. Flow (perm) 3433 5085
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 531 0 0 0 0 1341
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 531 0 0 0 0 1341
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 19.4 56.6
Effective Green, g (s) 214 58.6
Actuated g/C Ratio 0.24 0.65
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 816 3311
v/s Ratio Prot c0.15 c0.26
v/s Ratio Perm
vlc Ratio 0.65 041
Uniform Delay, d1 30.9 7.4
Progression Factor 0.75 1.00
Incremental Delay, d2 11 0.4
Delay (s) 24.4 7.8
Level of Service C A
Approach Delay (s) 24.4 0.0 7.8
Approach LOS C A A
Intersection Summary
HCM Average Control Delay 12.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Superstreet)
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HCM Signalized Intersection Capacity Analysis

201: North Median Break & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations N +4
Volume (vph) 301 0 0 0 0 1688
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 0.97 0.95
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 3433 3539
FIt Permitted 0.95 1.00
Satd. Flow (perm) 3433 3539
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 334 0 0 0 0 1876
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 334 0 0 0 0 1876
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 12.3 63.7
Effective Green, g (s) 14.3 65.7
Actuated g/C Ratio 0.16 0.73
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 545 2583
v/s Ratio Prot c0.10 c0.53
v/s Ratio Perm
vlc Ratio 0.61 0.73
Uniform Delay, d1 35.3 7.0
Progression Factor 0.92 1.00
Incremental Delay, d2 1.9 1.8
Delay (s) 34.5 8.8
Level of Service C A
Approach Delay (s) 34.5 0.0 8.8
Approach LOS C A A
Intersection Summary
HCM Average Control Delay 12.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 85.8% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Short Term (Superstreet)
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HCM Signalized Intersection Capacity Analysis

201: North Median Break & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations N 44
Volume (vph) 408 0 0 0 0 2273
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 0.97 0.91
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 3433 5085
FIt Permitted 0.95 1.00
Satd. Flow (perm) 3433 5085
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 453 0 0 0 0 2526
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 453 0 0 0 0 2526
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 16.2 59.8
Effective Green, g (s) 18.2 61.8
Actuated g/C Ratio 0.20 0.69
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 694 3492
v/s Ratio Prot c0.13 c0.50
v/s Ratio Perm
vlc Ratio 0.65 0.72
Uniform Delay, d1 33.0 8.8
Progression Factor 1.09 1.00
Incremental Delay, d2 2.0 1.3
Delay (s) 38.0 10.1
Level of Service D B
Approach Delay (s) 38.0 0.0 10.1
Approach LOS D A B
Intersection Summary
HCM Average Control Delay 14.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 81.2% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Superstreet)
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HCM Signalized Intersection Capacity Analysis

52: South Median Break & US 401 NB Lanes 71512013
2 T I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % +4

Volume (vph) 79 0 0 1623 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0

Lane Util. Factor 1.00 0.95

Frt 1.00 1.00

Flt Protected 0.95 1.00

Satd. Flow (prot) 1770 3539

FIt Permitted 0.95 1.00

Satd. Flow (perm) 1770 3539

Peak-hour factor, PHF 090 090 090 09 090 0.0

Adj. Flow (vph) 88 0 0 1803 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 88 0 0 1803 0 0

Turn Type

Protected Phases 4 2

Permitted Phases

Actuated Green, G (s) 7.2 38.8

Effective Green, g (s) 9.2 40.8

Actuated g/C Ratio 0.15 0.68

Clearance Time () 7.0 7.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 271 2407

v/s Ratio Prot c0.05 c0.51

v/s Ratio Perm

vlc Ratio 0.32 0.75

Uniform Delay, d1 22.6 6.3

Progression Factor 1.33 1.00

Incremental Delay, d2 0.6 2.2

Delay (s) 30.7 8.5

Level of Service C A

Approach Delay (s) 30.7 8.5 0.0

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 9.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 71.8% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Reverse SS)
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HCM Signalized Intersection Capacity Analysis

52: South Median Break & US 401 NB Lanes 71512013
2 T I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % 44

Volume (vph) 105 0 0 2185 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0

Lane Util. Factor 1.00 0.91

Frt 1.00 1.00

Flt Protected 0.95 1.00

Satd. Flow (prot) 1770 5085

FIt Permitted 0.95 1.00

Satd. Flow (perm) 1770 5085

Peak-hour factor, PHF 090 090 090 09 090 0.0

Adj. Flow (vph) 117 0 0 2428 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 117 0 0 2428 0 0

Turn Type

Protected Phases 4 2

Permitted Phases

Actuated Green, G (s) 8.1 37.9

Effective Green, g (s) 10.1 39.9

Actuated g/C Ratio 0.17 0.66

Clearance Time () 7.0 7.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 298 3382

v/s Ratio Prot c0.07 c0.48

v/s Ratio Perm

vlc Ratio 0.39 0.72

Uniform Delay, d1 22.2 6.4

Progression Factor 1.45 1.00

Incremental Delay, d2 0.8 1.3

Delay (s) 33.0 7.8

Level of Service C A

Approach Delay (s) 33.0 7.8 0.0

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 8.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 68.0% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Reverse Superstreet)
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HCM Signalized Intersection Capacity Analysis

52: South Median Break & US 401 NB Lanes 6/6/2013
2 T I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % +4

Volume (vph) 200 0 0 867 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0

Lane Util. Factor 1.00 0.95

Frt 1.00 1.00

Flt Protected 0.95 1.00

Satd. Flow (prot) 1770 3539

FIt Permitted 0.95 1.00

Satd. Flow (perm) 1770 3539

Peak-hour factor, PHF 090 090 090 09 090 0.0

Adj. Flow (vph) 222 0 0 963 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 222 0 0 963 0 0

Turn Type

Protected Phases 4 2

Permitted Phases

Actuated Green, G (s) 12.6 334

Effective Green, g (s) 14.6 354

Actuated g/C Ratio 0.24 0.59

Clearance Time () 7.0 7.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 431 2088

v/s Ratio Prot c0.13 c0.27

v/s Ratio Perm

vlc Ratio 0.52 0.46

Uniform Delay, d1 19.6 6.9

Progression Factor 1.05 1.00

Incremental Delay, d2 0.5 0.7

Delay (s) 21.2 7.7

Level of Service C A

Approach Delay (s) 21.2 7.7 0.0

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 10.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 69.0% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Short Term (Reverse SS)
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HCM Signalized Intersection Capacity Analysis
52: South Median Break & US 401 NB Lanes

7/5/2013

2 T N I T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % 44
Volume (vph) 269 0 0 1169 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 1.00 0.91
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 1770 5085
FIt Permitted 0.95 1.00
Satd. Flow (perm) 1770 5085
Peak-hour factor, PHF 090 09 09 09 09 090
Adj. Flow (vph) 299 0 0 1299 0 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 299 0 0 1299 0 0
Turn Type
Protected Phases 4 2
Permitted Phases
Actuated Green, G (s) 15.1 30.9
Effective Green, g (s) 17.1 32.9
Actuated g/C Ratio 0.29 0.55
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 504 2788
v/s Ratio Prot c0.17 c0.26
v/s Ratio Perm
vlc Ratio 0.59 0.47
Uniform Delay, d1 18.5 8.2
Progression Factor 1.23 1.00
Incremental Delay, d2 0.9 0.6
Delay (s) 23.7 8.8
Level of Service C A
Approach Delay (s) 23.7 8.8 0.0
Approach LOS C A A
Intersection Summary
HCM Average Control Delay 11.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 65.4% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Reverse Superstreet)
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HCM Signalized Intersection Capacity Analysis

101: Hilltop Needmore Rd & US 401 SB Lanes 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 ul +4 ul
Volume (vph) 0 307 3 0 0 0 0 0 0 0 779 474
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0
Lane Util. Factor 095 1.00 095 1.00
Frt 100 085 100 085
Flt Protected 100 1.00 100 1.00
Satd. Flow (prot) 3539 1583 3539 1583
Flt Permitted 100 1.00 100 1.00
Satd. Flow (perm) 3539 1583 3539 1583
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 0 341 3 0 0 0 0 0 0 0 866 527
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 341 3 0 0 0 0 0 0 0 866 527
Turn Type custom custom
Protected Phases 7 9 68 7
Permitted Phases 7 68
Actuated Green, G (s) 130 327 623 753
Effective Green, g (s) 150  36.7 66.3 813
Actuated g/C Ratio 012 031 055 0.68
Clearance Time () 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 442 484 1955 1204
v/s Ratio Prot c0.10 ¢0.00 0.24 ¢c0.05
v/s Ratio Perm 0.00 0.28
vic Ratio 0.77 0.01 044 044
Uniform Delay, d1 508  29.0 15.9 8.9
Progression Factor 1.00 1.00 0.98 0.62
Incremental Delay, d2 8.1 0.0 0.1 0.2
Delay (s) 59.0  29.0 15.7 5.7
Level of Service E C B A
Approach Delay (s) 58.7 0.0 0.0 11.9
Approach LOS E A A B
Intersection Summary
HCM Average Control Delay 21.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 38.4% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El
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HCM Signalized Intersection Capacity Analysis

101: Hilltop Needmore Rd & US 401 SB Lanes 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 44 ul 44
Volume (vph) 0 412 4 0 0 0 0 0 0 0 1048 637
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0
Lane Util. Factor 091 1.00 091 088
Frt 100 085 100 085
Flt Protected 100 1.00 100 1.00
Satd. Flow (prot) 5085 1583 5085 2787
Flt Permitted 100 1.00 100 1.00
Satd. Flow (perm) 5085 1583 5085 2787
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 0 458 4 0 0 0 0 0 0 0 1164 708
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 458 4 0 0 0 0 0 0 0 1164 708
Turn Type custom custom
Protected Phases 7 9 68 7
Permitted Phases 7 68
Actuated Green, G (s) 120 369 581 701
Effective Green, g (s) 140 409 621 76.1
Actuated g/C Ratio 012 034 052 0.63
Clearance Time () 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 593 540 2631 2000
v/s Ratio Prot c0.09 ¢0.00 c0.23 c0.04
v/s Ratio Perm 0.00 0.21
vic Ratio 0.77 0.01 044  0.35
Uniform Delay, d1 515 26.1 181 104
Progression Factor 1.00 1.00 1.03 0.80
Incremental Delay, d2 6.2 0.0 0.1 0.1
Delay (s) 576  26.1 18.7 8.4
Level of Service E C B A
Approach Delay (s) 57.4 0.0 0.0 14.8
Approach LOS E A A B
Intersection Summary
HCM Average Control Delay 23.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 36.5% ICU Level of Service A
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

101: Hilltop Needmore Rd & US 401 SB Lanes 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 ul +4 ul
Volume (vph) 0 476 29 0 0 0 0 0 0 0 1528 462
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0
Lane Util. Factor 095 1.00 095 1.00
Frt 100 085 100 085
Flt Protected 100 1.00 100 1.00
Satd. Flow (prot) 3539 1583 3539 1583
Flt Permitted 100 1.00 100 1.00
Satd. Flow (perm) 3539 1583 3539 1583
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 0 529 32 0 0 0 0 0 0 0 1698 513
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 529 32 0 0 0 0 0 0 0 1698 513
Turn Type custom custom
Protected Phases 7 9 68 7
Permitted Phases 7 68
Actuated Green, G (s) 200 300 65.0 85.0
Effective Green, g (s) 220 340 69.0 910
Actuated g/C Ratio 018 028 058 0.76
Clearance Time () 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 649 449 2035 1332
v/s Ratio Prot c0.15 ¢0.01 c0.48  0.07
v/s Ratio Perm 0.01 0.25
vic Ratio 082  0.07 083 0.39
Uniform Delay, d1 470 315 20.8 4.9
Progression Factor 1.00 1.00 0.81 1.72
Incremental Delay, d2 7.8 0.1 1.9 0.1
Delay (s) 548 315 18.8 8.6
Level of Service D C B A
Approach Delay (s) 535 0.0 0.0 16.4
Approach LOS D A A B
Intersection Summary
HCM Average Control Delay 239 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 63.7% ICU Level of Service B
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

101: Hilltop Needmore Rd & US 401 SB Lanes 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 44 ul 44
Volume (vph) 0 641 39 0 0 0 0 0 0 0 2059 622
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0
Lane Util. Factor 091 1.00 091 088
Frt 100 085 100 085
Flt Protected 100 1.00 100 1.00
Satd. Flow (prot) 5085 1583 5085 2787
Flt Permitted 100 1.00 100 1.00
Satd. Flow (perm) 5085 1583 5085 2787
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 0 712 43 0 0 0 0 0 0 0 2288 691
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 712 43 0 0 0 0 0 0 0 2288 691
Turn Type custom custom
Protected Phases 7 9 68 7
Permitted Phases 7 68
Actuated Green, G (s) 220 350 60.0 820
Effective Green, g (s) 240  39.0 640 88.0
Actuated g/C Ratio 020 032 053 073
Clearance Time () 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1017 514 2712 2276
v/s Ratio Prot c0.14 c0.01 c0.45  0.06
v/s Ratio Perm 0.02 0.19
vic Ratio 0.70  0.08 084 0.30
Uniform Delay, d1 447 281 23.8 55
Progression Factor 1.00 1.00 0.82 1.79
Incremental Delay, d2 2.2 0.1 1.6 0.0
Delay (s) 468 282 21.2 9.9
Level of Service D C C A
Approach Delay (s) 45.8 0.0 0.0 18.5
Approach LOS D A A B
Intersection Summary
HCM Average Control Delay 24.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 60.5% ICU Level of Service B
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis
102: Hilltop Needmore Road & US 401 NB Lanes

7/5/2013

Y O O I N
Movement EBL EBT EBR WBR NBT NBR NBR2 NWR NWR2
Lane Configurations % s 7 + o Ff A

Volume (vph) 275 26 5 204 1580 68 53 334 17
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 2.0 5.0 5.0 5.0

Lane Util. Factor 095 095 100 095 1.00 0.88

Frt 1.00 099 086 100 085 0.85

Flt Protected 095 0.96 100 100 1.00 1.00

Satd. Flow (prot) 1681 1693 1611 3539 1583 2787

FIt Permitted 095 0.96 100 100 1.00 1.00

Satd. Flow (perm) 1681 1693 1611 3539 1583 2787
Peak-hour factor, PHF 090 09 09 09 09 09 09 09 0.0
Adj. Flow (vph) 306 29 6 227 1756 76 59 371 19
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 171 170 0 227 1756 135 0 390 0
Turn Type Split Free Perm custom
Protected Phases 78 78 2 9
Permitted Phases Free 2

Actuated Green, G (s) 220 220 1200 603 60.3 19.7

Effective Green, g (s) 240 240 1200 623 623 21.7
Actuated g/C Ratio 020 0.20 100 052 052 0.18
Clearance Time () 7.0 7.0 7.0

Vehicle Extension (s) 2.0 2.0 3.0

Lane Grp Cap (vph) 336 339 1611 1837 822 504

v/s Ratio Prot c0.10 0.10 c0.50 c0.14

v/s Ratio Perm 0.14 0.09

vlc Ratio 051 050 014 09 016 0.77

Uniform Delay, d1 428 427 00 275 152 46.8
Progression Factor 0.02 0.02 1.00 0.91 0.92 1.00
Incremental Delay, d2 0.7 0.7 02 101 0.3 7.3

Delay (s) 15 14 02 352 142 54.1

Level of Service A A A D B D
Approach Delay (s) 15 33.7

Approach LOS A C

Intersection Summary

HCM Average Control Delay 29.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 92.9% ICU Level of Service F
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis
102: Hilltop Needmore Rd & US 401 NB Lanes

7/5/2013

Y O O I N
Movement EBL EBT EBR WBR NBT NBR NBR2 NWR NWR2
Lane Configurations N s ¥+ o Ff A

Volume (vph) 370 35 7 275 2128 92 70 451 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 2.0 5.0 5.0 5.0

Lane Util. Factor 091 091 100 091 1.00 0.88

Frt 1.00 099 086 100 085 0.85

Flt Protected 095 097 100 100 1.00 1.00

Satd. Flow (prot) 3221 1625 1611 5085 1583 2787

FIt Permitted 095 097 100 100 1.00 1.00

Satd. Flow (perm) 3221 1625 1611 5085 1583 2787
Peak-hour factor, PHF 090 09 09 09 09 09 09 09 0.0
Adj. Flow (vph) 411 39 8 306 2364 102 78 501 26
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 304 154 0 306 2364 180 0 527 0
Turn Type Split Free Perm custom
Protected Phases 78 78 2 9
Permitted Phases Free 2

Actuated Green, G (s) 210 210 1200 561 56.1 24.9
Effective Green, g (s) 230 230 1200 581  58.1 26.9
Actuated g/C Ratio 019 019 100 048 048 0.22
Clearance Time () 7.0 7.0 7.0

Vehicle Extension (s) 2.0 2.0 3.0

Lane Grp Cap (vph) 617 31 1611 2462 766 625

v/s Ratio Prot 0.09 ¢c0.09 c0.46 c0.19

v/s Ratio Perm 0.19 0.11

vlc Ratio 049 050 019 09 023 0.84

Uniform Delay, d1 433 433 00 298 180 445
Progression Factor 0.01 0.02 1.00 0.85 0.87 1.00
Incremental Delay, d2 0.4 0.8 0.3 8.8 0.5 10.1

Delay (s) 0.8 1.6 03 341 162 54.6

Level of Service A A A C B D
Approach Delay (s) 11 32.8

Approach LOS A C

Intersection Summary

HCM Average Control Delay 294 HCM Level of Service C
HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 98.1% ICU Level of Service F
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis
102: Hilltop Needmore Road & US 401 NB Lanes

7/5/2013

Y O O I N
Movement EBL EBT EBR WBR NBT NBR NBR2 NWR NWR2
Lane Configurations % s 7 + o Ff A

Volume (vph) 299 64 113 180 790 186 92 176 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 2.0 5.0 5.0 5.0

Lane Util. Factor 095 095 100 095 1.00 0.88

Frt 100 093 086 100 085 0.85

Flt Protected 095 0.99 100 100 1.00 1.00

Satd. Flow (prot) 1681 1621 1611 3539 1583 2787

FIt Permitted 095 0.99 100 100 1.00 1.00

Satd. Flow (perm) 1681 1621 1611 3539 1583 2787
Peak-hour factor, PHF 090 09 09 09 09 09 09 09 0.0
Adj. Flow (vph) 332 71 126 200 878 207 102 196 13
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 272 257 0 200 878 309 0 209 0
Turn Type Split Free Perm custom
Protected Phases 78 78 2 9
Permitted Phases Free 2

Actuated Green, G (s) 290 290 1200 63.0 63.0 10.0
Effective Green, g (s) 310 310 1200 650 65.0 12.0
Actuated g/C Ratio 026 0.26 100 054 054 0.10
Clearance Time () 7.0 7.0 7.0

Vehicle Extension (s) 2.0 2.0 3.0

Lane Grp Cap (vph) 434 419 1611 1917 857 279

v/s Ratio Prot c0.16 0.16 c0.25 c0.07

v/s Ratio Perm 0.12 0.20

vlc Ratio 0.63 0.61 012 046 0.36 0.75

Uniform Delay, d1 394 392 00 168 157 52.5
Progression Factor 0.05 0.04 1.00 0.96 0.94 1.00
Incremental Delay, d2 1.6 15 0.2 0.7 1.1 10.5

Delay (s) 35 31 02 168 158 63.0

Level of Service A A A B B E
Approach Delay (s) 3.3 16.5

Approach LOS A B

Intersection Summary

HCM Average Control Delay 16.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 68.8% ICU Level of Service C
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis
102: Hilltop Needmore Rd & US 401 NB Lanes

7/5/2013

Y O O I N
Movement EBL EBT EBR WBR NBT NBR NBR2 NWR NWR2
Lane Configurations N s ¥+ o Ff A

Volume (vph) 403 86 152 244 1064 251 124 238 16
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 2.0 5.0 5.0 5.0

Lane Util. Factor 091 091 100 091 1.00 0.88

Frt 100 092 086 100 085 0.85

Flt Protected 095 0.99 100 100 1.00 1.00

Satd. Flow (prot) 3221 1545 1611 5085 1583 2787

FIt Permitted 095 0.99 100 100 1.00 1.00

Satd. Flow (perm) 3221 1545 1611 5085 1583 2787
Peak-hour factor, PHF 090 09 09 09 09 09 09 09 0.0
Adj. Flow (vph) 448 96 169 271 1182 279 138 264 18
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 403 310 0 271 1182 417 0 282 0
Turn Type Split Free Perm custom
Protected Phases 78 78 2 9
Permitted Phases Free 2

Actuated Green, G (s) 310 310 1200 580 58.0 13.0
Effective Green, g (s) 330 330 1200 60.0 60.0 15.0
Actuated g/C Ratio 028 028 100 050 050 0.12
Clearance Time () 7.0 7.0 7.0

Vehicle Extension (s) 2.0 2.0 3.0

Lane Grp Cap (vph) 886 425 1611 2543 792 348

v/s Ratio Prot 0.13 ¢0.20 0.23 c0.10

v/s Ratio Perm 0.17 c0.26

vlc Ratio 045 0.73 017 046 053 0.81

Uniform Delay, d1 36.0 395 00 195 204 51.1
Progression Factor 0.00 0.10 1.00 0.97 0.95 1.00
Incremental Delay, d2 0.3 4.4 0.2 0.6 2.3 13.3

Delay (s) 0.3 8.5 02 195 216 64.4

Level of Service A A A B C E
Approach Delay (s) 3.9 20.0

Approach LOS A C

Intersection Summary

HCM Average Control Delay 18.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 72.4% ICU Level of Service C
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

201: North Median Break & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations N +4
Volume (vph) 355 0 0 0 0 897
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 0.97 0.95
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 3433 3539
FIt Permitted 0.95 1.00
Satd. Flow (perm) 3433 3539
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 394 0 0 0 0 997
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 394 0 0 0 0 997
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 11.8 34.2
Effective Green, g (s) 13.8 36.2
Actuated g/C Ratio 0.23 0.60
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 790 2135
v/s Ratio Prot c0.11 c0.28
v/s Ratio Perm
vlc Ratio 0.50 0.47
Uniform Delay, d1 20.1 6.6
Progression Factor 0.93 1.00
Incremental Delay, d2 0.3 0.7
Delay (s) 18.9 7.3
Level of Service B A
Approach Delay (s) 18.9 0.0 7.3
Approach LOS B A A
Intersection Summary
HCM Average Control Delay 10.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 88.6% ICU Level of Service E
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

201: North U-turn Median & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations N 44
Volume (vph) 478 0 0 0 0 1207
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 0.97 0.91
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 3433 5085
FIt Permitted 0.95 1.00
Satd. Flow (perm) 3433 5085
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 531 0 0 0 0 1341
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 531 0 0 0 0 1341
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 14.3 31.7
Effective Green, g (s) 16.3 33.7
Actuated g/C Ratio 0.27 0.56
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 933 2856
v/s Ratio Prot c0.15 c0.26
v/s Ratio Perm
vlc Ratio 0.57 0.47
Uniform Delay, d1 18.8 7.8
Progression Factor 0.91 1.00
Incremental Delay, d2 0.4 0.6
Delay (s) 17.6 8.4
Level of Service B A
Approach Delay (s) 17.6 0.0 8.4
Approach LOS B A A
Intersection Summary
HCM Average Control Delay 11.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

201: North Median Break & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations N +4
Volume (vph) 301 0 0 0 0 1688
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 0.97 0.95
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 3433 3539
FIt Permitted 0.95 1.00
Satd. Flow (perm) 3433 3539
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 334 0 0 0 0 1876
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 334 0 0 0 0 1876
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 10.8 35.2
Effective Green, g (s) 12.8 37.2
Actuated g/C Ratio 0.21 0.62
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 732 2194
v/s Ratio Prot c0.10 c0.53
v/s Ratio Perm
vlc Ratio 0.46 0.86
Uniform Delay, d1 20.6 9.2
Progression Factor 0.93 1.00
Incremental Delay, d2 0.4 45
Delay (s) 19.4 13.7
Level of Service B B
Approach Delay (s) 19.4 0.0 13.7
Approach LOS B A B
Intersection Summary
HCM Average Control Delay 14.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 85.8% ICU Level of Service E
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

201: North U-turn Median & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations N 44
Volume (vph) 408 0 0 0 0 2273
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 0.97 0.91
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 3433 5085
FIt Permitted 0.95 1.00
Satd. Flow (perm) 3433 5085
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 453 0 0 0 0 2526
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 453 0 0 0 0 2526
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 12.0 34.0
Effective Green, g (s) 14.0 36.0
Actuated g/C Ratio 0.23 0.60
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 801 3051
v/s Ratio Prot c0.13 c0.50
v/s Ratio Perm
vlc Ratio 0.57 0.83
Uniform Delay, d1 20.3 9.5
Progression Factor 1.00 1.00
Incremental Delay, d2 0.8 2.7
Delay (s) 21.1 12.3
Level of Service C B
Approach Delay (s) 21.1 0.0 12.3
Approach LOS C A B
Intersection Summary
HCM Average Control Delay 13.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 81.2% ICU Level of Service D
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

11: Lake Wheeler Road & US 401 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 F " +4 ul LI ul
Volume (vph) 31 5 276 16 191 145 178 1573 4 49 645 41
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 100 100 1.00 100 100 100 097 095 100 1.00 095 1.00
Frt 100 100 08 100 100 08 100 100 085 1.00 100 0.85
Flt Protected 095 100 100 095 100 1.00 095 100 100 095 100 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 3433 3539 1583 1770 3539 1583
Flt Permitted 095 100 100 095 100 1.00 095 100 100 095 100 1.00
Satd. Flow (perm) 1770 1863 1583 1770 1863 1583 3433 3539 1583 1770 3539 1583
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 34 6 307 18 212 161 198 1748 4 54 717 46
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 34 6 307 18 212 161 198 1748 4 54 717 46
Turn Type Prot pm+ov Prot pm+ov Prot pm+ov Prot pm+ov
Protected Phases 7 4 5 3 8 1 5 2 3 1 6 7
Permitted Phases 4 8 2 6
Actuated Green, G (s) 98 172 402 72 146 216 230 606 678 70 446 544
Effective Green, g () 118 192 442 92 166 256 250 626 718 90 466 584
Actuated g/C Ratio 010 016 037 008 014 021 021 052 060 008 039 049
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 174 298 583 136 258 338 715 1846 1013 133 1374 836
v/s Ratio Prot 002 0.00 c¢011 001 c011 004 006 <c049 0.00 003 c020 0.1
v/s Ratio Perm 0.08 0.07 0.00 0.02
vic Ratio 020 002 053 013 082 048 028 095 000 041 052 0.6
Uniform Delay, d1 497 425 297 517 503 413 399 271 9.7 529 282 162
Progression Factor 100 100 1.00 100 100 100 100 100 100 078 077 040
Incremental Delay, d2 0.6 0.0 0.9 04 186 11 02 117 0.0 19 14 0.0
Delay (s) 503 425 306 521 688 424 401 388 9.7 433 231 6.5
Level of Service D D C D E D D D A D C A
Approach Delay (s) 32.7 57.2 38.9 235
Approach LOS C E D C
Intersection Summary
HCM Average Control Delay 36.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 81.9% ICU Level of Service D

Analysis Period (min) 15
¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Relocated Hilltop Rd)
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HCM Signalized Intersection Capacity Analysis

11: Lake Wheeler Road & US 401 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N 4 il % 4 ol b T i"r I s ol
Volume (vph) 41 7 372 22 257 195 240 2118 5 65 868 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 100 100 100 100 100 100 097 091 100 100 091 100
Frt 100 100 08 100 100 08 100 100 08 100 100 085
Flt Protected 095 100 100 09 100 100 09 100 100 095 100 100
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 3433 5085 1583 1770 5085 1583
FIt Permitted 095 100 100 09 100 100 09 100 100 095 100 100
Satd. Flow (perm) 1770 1863 1583 1770 1863 1583 3433 5085 1583 1770 5085 1583
Peak-hour factor, PHF 090 09 09 09 09 09 09 09 09 09 090 0.0
Adj. Flow (vph) 46 8 413 24 286 217 267 2353 6 72 964 61
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 46 8 413 24 286 217 267 2353 6 72 964 61
Turn Type Prot pm+ov Prot pm+ov Prot pm+ov Prot pm+ov
Protected Phases 7 4 5 3 8 1 5 2 3 1 6 7
Permitted Phases 4 8 2 6
Actuated Green, G (s) 98 142 392 150 194 264 250 558 70.8 70 378 476
Effective Green, g (s) 118 162 432 170 214 304 270 578 748 90 398 516
Actuated g/C Ratio 010 013 03 014 018 025 022 048 062 008 033 043
Clearance Time () 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 174 252 570 251 332 401 772 2449 1053 133 1687 747
v/s Ratio Prot 003 000 c016 001 015 004 008 c046 000 004 019 001
v/s Ratio Perm 0.10 0.10 0.00 0.03
vlc Ratio 026 003 072 010 08 054 035 09 001 054 057 008
Uniform Delay, d1 50.1 451 332 448 479 388 391 300 85 535 331 202
Progression Factor 100 100 100 100 100 100 100 100 100 074 069 038
Incremental Delay, d2 0.8 0.1 4.6 02 1938 15 03 111 0.0 4.2 13 0.0
Delay (s) 509 451 378 450 677 403 393 411 85 440 242 7.7
Level of Service D D D D E D D D A D C A
Approach Delay (s) 39.2 55.4 40.8 24.6
Approach LOS D E D C
Intersection Summary
HCM Average Control Delay 38,5 HCM Level of Service D
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 82.8% ICU Level of Service E

Analysis Period (min) 15
¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Relocated Hilltop Rd)
Page 1



HCM Signalized Intersection Capacity Analysis

11: Lake Wheeler Road & US 401 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 F " +4 ul LI ul
Volume (vph) 20 113 198 7 104 78 273 801 17 149 1275 61
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 100 100 1.00 100 100 100 097 095 100 1.00 095 1.00
Frt 100 100 08 100 100 08 100 100 085 1.00 100 0.85
Flt Protected 095 100 100 095 100 1.00 095 100 100 095 100 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 3433 3539 1583 1770 3539 1583
Flt Permitted 095 100 100 095 100 1.00 095 100 100 095 100 1.00
Satd. Flow (perm) 1770 1863 1583 1770 1863 1583 3433 3539 1583 1770 3539 1583
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 22 126 220 8 116 87 303 890 19 166 1417 68
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 22 126 220 8 116 87 303 890 19 166 1417 68
Turn Type Prot pm+ov Prot pm+ov Prot pm+ov Prot pm+ov
Protected Phases 7 4 5 3 8 1 5 2 3 1 6 7
Permitted Phases 4 8 2 6
Actuated Green, G (s) 70 144 294 42 116 270 150 580 622 154 584 654
Effective Green, g () 90 164 334 62 136 310 170 600 662 174 604 694
Actuated g/C Ratio 008 014 028 005 011 026 014 050 055 014 050 058
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 133 255 441 91 211 409 486 1770 939 257 1781 981
v/s Ratio Prot 001 0.07 ¢0.07 000 c006 003 009 025 000 009 c040 0.1
v/s Ratio Perm 0.07 0.02 0.01 0.04
vic Ratio 017 049 050 009 055 021 062 050 002 065 080 0.7
Uniform Delay, d1 520 480 363 542 503 349 485 200 122 484 247 111
Progression Factor 100 100 1.00 100 100 100 1.00 100 100 092 043 011
Incremental Delay, d2 0.6 15 0.9 0.4 2.9 0.3 25 1.0 0.0 3.6 25 0.0
Delay (s) 526 495 372 546 532 32 510 211 122 481 131 1.2
Level of Service D D D D D D D C B D B A
Approach Delay (s) 42.3 45.8 28.4 16.1
Approach LOS D D C B
Intersection Summary
HCM Average Control Delay 25.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 65.8% ICU Level of Service C

Analysis Period (min) 15
¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Short Term (Relocated Hilltop Rd)
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HCM Signalized Intersection Capacity Analysis

11: Lake Wheeler Road & US 401 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i 4 ol b 0 ol b T ol I s ol
Volume (vph) 27 152 266 9 140 105 368 1080 23 201 1718 82
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 100 100 100 100 100 100 097 091 100 100 091 100
Frt 100 100 08 100 100 08 100 100 08 100 100 085
Flt Protected 095 100 100 09 100 100 09 100 100 095 100 100
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 3433 5085 1583 1770 5085 1583
FIt Permitted 095 100 100 09 100 100 09 100 100 095 100 100
Satd. Flow (perm) 1770 1863 1583 1770 1863 1583 3433 5085 1583 1770 5085 1583
Peak-hour factor, PHF 090 09 09 09 09 09 09 09 09 09 090 0.0
Adj. Flow (vph) 30 169 296 10 156 117 409 1200 26 223 1909 91
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 30 169 296 10 156 117 409 1200 26 223 1909 91
Turn Type Prot pm+ov Prot pm+ov Prot pm+ov Prot pm+ov
Protected Phases 7 4 5 3 8 1 5 2 3 1 6 7
Permitted Phases 4 8 2 6
Actuated Green, G (s) 99 192 362 42 135 325 170 496 538 190 516 615
Effective Green, g (s) 119 212 402 62 155 365 190 516 578 210 536 655
Actuated g/C Ratio 010 018 034 005 013 030 016 043 048 018 045 055
Clearance Time () 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 176 329 530 91 241 481 544 2187 828 310 2271 930
v/s Ratio Prot 002 009 c009 001 c008 004 c012 024 000 013 038 001
v/s Ratio Perm 0.10 0.03 0.01 0.05
vlc Ratio 017 051 056 011 065 024 075 055 003 072 084 010
Uniform Delay, d1 495 447 326 543 497 314 482 255 164 467 294 131
Progression Factor 100 100 100 100 100 100 100 100 100 090 037 022
Incremental Delay, d2 05 1.4 13 05 5.9 0.3 5.8 1.0 0.0 5.0 25 0.0
Delay (s) 500 461 339 548 555 316 541 265 164 471 134 2.9
Level of Service D D C D E C D C B D B A
Approach Delay (s) 39.0 45.6 33.2 16.4
Approach LOS D D C B
Intersection Summary
HCM Average Control Delay 26.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 74.2% ICU Level of Service D

Analysis Period (min) 15
¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Relocated Hilltop Rd)
Page 1



HCM Signalized Intersection Capacity Analysis

101: Hilltop Needmore Rd & US 401 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N 4 ul b 4 ul LI ul LI ul
Volume (vph) 294 28 1 59 204 145 16 1678 55 30 674 207
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 097 100 100 100 100 1.00 100 095 100 1.00 095 1.00
Frt 100 100 08 100 100 08 100 100 085 1.00 100 0.85
Flt Protected 095 100 100 095 100 1.00 095 100 100 095 100 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 095 100 100 095 100 1.00 095 100 100 095 100 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 327 31 1 66 227 161 18 1864 61 33 749 230
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 327 31 1 66 227 161 18 1864 61 33 749 230
Turn Type Prot Prot Prot pm+ov Prot pm+ov Prot pm+ov
Protected Phases 7 4 4 3 8 1 5 2 3 1 6 7
Permitted Phases 8 2 6
Actuated Green, G (s) 137 150 150 108 121 233 28 550 658 112 634 771
Effective Green, g () 157 170 170 128 141 273 48 570 698 132 654 8l1
Actuated g/C Ratio 013 014 014 011 012 023 004 048 058 011 055 0.68
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 449 264 224 189 219 360 71 1681 921 195 1929 1136
v/s Ratio Prot c0.10 ¢0.02 000 004 <c012 005 001 <c053 001 002 c021 0.03
v/s Ratio Perm 0.05 0.03 0.12
vic Ratio 073 012 000 035 104 045 025 111 007 017 039 0.20
Uniform Delay, d1 501 450 442 497 530 399 559 315 109 484 158 7.3
Progression Factor 100 100 1.00 100 100 100 132 037 025 1.00 100 1.00
Incremental Delay, d2 5.8 0.2 0.0 11 707 0.9 10 543 0.0 0.4 0.6 0.1
Delay (s) 559 452 442 509 1236 407 746  66.0 27 488 163 7.4
Level of Service E D D D F D E E A D B A
Approach Delay (s) 55.0 83.7 64.1 15.4
Approach LOS D F E B
Intersection Summary
HCM Average Control Delay 525 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 78.0% ICU Level of Service D

Analysis Period (min) 15
¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Relocated Hilltop Rd)
Page 1



HCM Signalized Intersection Capacity Analysis

101: Hilltop Needmore Rd & US 401 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ik 0 i"r N M ol I s ol b I e 3 i
Volume (vph) 370 35 2 79 257 195 20 2260 74 40 906 260
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 097 100 100 100 09 100 100 091 100 100 091 100
Frt 100 100 08 100 100 08 100 100 08 100 100 085
Flt Protected 095 100 100 09 100 100 09 100 100 095 100 100
Satd. Flow (prot) 3433 1863 1583 1770 3539 1583 1770 5085 1583 1770 5085 1583
FIt Permitted 095 100 100 09 100 100 09 100 100 095 100 100
Satd. Flow (perm) 3433 1863 1583 1770 3539 1583 1770 5085 1583 1770 5085 1583
Peak-hour factor, PHF 090 09 09 09 09 09 09 09 09 09 090 0.0
Adj. Flow (vph) 411 39 2 88 286 217 22 2511 82 44 1007 289
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 411 39 2 88 286 217 22 2511 82 44 1007 289
Turn Type Prot pm+ov Prot pm+ov Prot pm+ov Prot pm+ov
Protected Phases 7 4 5 3 8 1 5 2 3 1 6 7
Permitted Phases 4 8 2 6
Actuated Green, G (s) 14.0 90 132 188 138 246 42 534 722 108 60.0 74.0
Effective Green, g (s) 160 110 172 208 158 286 62 554 762 128 620 780
Actuated g/C Ratio 013 009 014 017 013 024 005 046 064 011 052 0.65
Clearance Time () 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 458 171 293 307 466 377 91 2348 1005 189 2627 1095
v/s Ratio Prot c0.12 002 000 0.05 c0.08 <c0.06 001 <c049 001 002 020 0.04
v/s Ratio Perm 0.00 0.08 0.04 0.15
vlc Ratio 090 023 001 029 061 058 024 107 008 023 038 026
Uniform Delay, d1 512 506 441 431 492 403 546 323 84 491 175 8.9
Progression Factor 100 100 100 100 100 100 125 050 028 100 100 1.00
Incremental Delay, d2 19.8 0.7 0.0 0.5 24 2.1 0.7 365 0.0 0.6 04 0.1
Delay (s) 710 512 441 437 516 425 693 525 24 497 179 9.0
Level of Service E D D D D D E D A D B A
Approach Delay (s) 69.2 47.1 51.1 17.0
Approach LOS E D D B
Intersection Summary
HCM Average Control Delay 43.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 78.8% ICU Level of Service D

Analysis Period (min) 15
¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Relocated Hilltop Rd)
Page 1



HCM Signalized Intersection Capacity Analysis

101: Hilltop Needmore Rd & US 401 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N 4 ul b 4 ul LI ul LI ul
Volume (vph) 299 64 14 80 104 78 29 797 72 51 1390 247
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 097 100 100 100 100 1.00 100 095 100 1.00 095 1.00
Frt 100 100 08 100 100 08 100 100 085 1.00 100 0.85
Flt Protected 095 100 100 095 100 1.00 095 100 100 095 100 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 095 100 100 095 100 1.00 095 100 100 095 100 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 332 71 16 89 116 87 32 886 80 57 1544 274
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 332 71 16 89 116 87 32 886 80 57 1544 274
Turn Type Prot Prot Prot pm+ov Prot pm+ov Prot pm+ov
Protected Phases 7 4 4 3 8 1 5 2 3 1 6 7
Permitted Phases 8 2 6
Actuated Green, G (s) 137 132 132 134 129 228 43 555 689 99 611 748
Effective Green, g () 157 152 152 154 149 268 63 575 729 119 631 788
Actuated g/C Ratio 013 013 013 013 012 022 005 048 061 010 053 0.66
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 449 236 201 227 231 354 93 1696 962 176 1861 1105
v/s Ratio Prot c0.10 004 001 005 <c0.06 002 002 c025 001 003 c044 0.03
v/s Ratio Perm 0.03 0.04 0.14
vic Ratio 074 030 008 039 050 025 034 052 008 032 08 025
Uniform Delay, d1 502 476 462 480 491 383 549 217 9.7 503 239 8.4
Progression Factor 100 100 1.00 100 100 1.00 1.05 040 028 1.00 100 1.00
Incremental Delay, d2 6.3 0.7 0.2 11 17 0.4 2.0 11 0.0 11 45 0.1
Delay (s) 565 483 464 491 508 387 59.8 9.8 27 514 284 8.6
Level of Service E D D D D D E A A D C A
Approach Delay (s) 54.7 46.7 10.9 26.2
Approach LOS D D B C
Intersection Summary
HCM Average Control Delay 26.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 65.9% ICU Level of Service C

Analysis Period (min) 15
¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Short Term (Relocated Hilltop Rd)
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HCM Signalized Intersection Capacity Analysis

101: Hilltop Needmore Rd & US 401 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 403 86 20 109 140 105 39 1075 98 69 1872 333
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 097 100 100 100 09 100 100 091 100 100 091 100
Frt 100 100 08 100 100 08 100 100 08 100 100 085
Flt Protected 095 100 100 09 100 100 09 100 100 095 100 100
Satd. Flow (prot) 3433 1863 1583 1770 3539 1583 1770 5085 1583 1770 5085 1583
FIt Permitted 095 100 100 09 100 100 09 100 100 095 100 100
Satd. Flow (perm) 3433 1863 1583 1770 3539 1583 1770 5085 1583 1770 5085 1583
Peak-hour factor, PHF 090 09 09 09 09 09 09 09 09 09 090 0.0
Adj. Flow (vph) 448 96 22 121 156 117 43 1194 109 77 2080 370
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 448 96 22 121 156 117 43 1194 109 77 2080 370
Turn Type Prot pm+ov Prot pm+ov Prot pm+ov Prot pm+ov
Protected Phases 7 4 5 3 8 1 5 2 3 1 6 7
Permitted Phases 4 8 2 6
Actuated Green, G (s) 195 154 210 117 76 180 56 545 662 104 593 788
Effective Green, g (s) 215 174 250 137 96 220 76 565 702 124 613 828
Actuated g/C Ratio 018 014 021 011 008 018 006 047 059 010 051 0.69
Clearance Time () 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 615 270 396 202 283 290 112 2394 926 183 2598 1158
v/s Ratio Prot c0.13 0.05 0.00 0.07 c0.04 004 002 <c023 001 004 c041 0.06
v/s Ratio Perm 0.01 0.03 0.06 0.18
vlc Ratio 073 03 006 060 055 040 038 050 012 042 080 0.32
Uniform Delay, d1 465 462 380 505 531 432 540 220 111 504 243 7.4
Progression Factor 100 100 100 100 100 100 101 035 028 100 100 1.00
Incremental Delay, d2 4.3 0.8 0.1 4.7 2.3 0.9 19 0.7 0.1 1.6 2.7 0.2
Delay (s) 508 471 381 553 554 441  56.6 8.3 32 520 270 7.6
Level of Service D D D E E D E A A D C A
Approach Delay (s) 49.7 52.0 9.4 24.9
Approach LOS D D A C
Intersection Summary
HCM Average Control Delay 25.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 76.0% ICU Level of Service D

Analysis Period (min) 15
¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Relocated Hilltop Rd)
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O DAVENPORT

Reverse Superstreet and Relocated
Hilltop Road with No Direct Left
Turns
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HCM Signalized Intersection Capacity Analysis

22: U-turn S of LW & US 401 NB Lanes 71512013
2 T I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % +4

Volume (vph) 82 0 0 1722 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0

Lane Util. Factor 1.00 0.95

Frt 1.00 1.00

Flt Protected 0.95 1.00

Satd. Flow (prot) 1770 3539

FIt Permitted 0.95 1.00

Satd. Flow (perm) 1770 3539

Peak-hour factor, PHF 090 090 090 09 090 0.0

Adj. Flow (vph) 91 0 0 1913 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 91 0 0 1913 0 0

Turn Type

Protected Phases 4 2

Permitted Phases

Actuated Green, G (s) 8.6 67.4

Effective Green, g (s) 10.6 69.4

Actuated g/C Ratio 0.12 0.77

Clearance Time () 7.0 7.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 208 2729

v/s Ratio Prot c0.05 c0.54

v/s Ratio Perm

vlc Ratio 0.44 0.70

Uniform Delay, d1 36.9 5.1

Progression Factor 1.12 1.00

Incremental Delay, d2 14 15

Delay (s) 42.8 6.7

Level of Service D A

Approach Delay (s) 42.8 6.7 0.0

Approach LOS D A A

Intersection Summary

HCM Average Control Delay 8.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 81.1% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Option 4)
Page 1



HCM Signalized Intersection Capacity Analysis

22: U-turn S of LW & US 401 NB Lanes

7/5/2013

2 T N I T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % 44
Volume (vph) 109 0 0 2372 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 1.00 0.91
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 1770 5085
FIt Permitted 0.95 1.00
Satd. Flow (perm) 1770 5085
Peak-hour factor, PHF 090 09 09 09 09 090
Adj. Flow (vph) 121 0 0 2636 0 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 121 0 0 2636 0 0
Turn Type
Protected Phases 4 2
Permitted Phases
Actuated Green, G (s) 8.2 37.8
Effective Green, g (s) 10.2 39.8
Actuated g/C Ratio 0.17 0.66
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 301 3373
v/s Ratio Prot c0.07 c0.52
v/s Ratio Perm
vlc Ratio 0.40 0.78
Uniform Delay, d1 22.2 7.1
Progression Factor 0.89 1.00
Incremental Delay, d2 0.8 1.9
Delay (s) 20.5 8.9
Level of Service C A
Approach Delay (s) 20.5 8.9 0.0
Approach LOS C A A
Intersection Summary
HCM Average Control Delay 9.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 77.8% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Option 4)
Page 1



HCM Signalized Intersection Capacity Analysis

22: U-turn S of LW & US 401 NB Lanes 71512013
2 T I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % +4

Volume (vph) 226 0 0 1067 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0

Lane Util. Factor 1.00 0.95

Frt 1.00 1.00

Flt Protected 0.95 1.00

Satd. Flow (prot) 1770 3539

FIt Permitted 0.95 1.00

Satd. Flow (perm) 1770 3539

Peak-hour factor, PHF 090 090 090 09 090 0.0

Adj. Flow (vph) 251 0 0 1186 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 251 0 0 1186 0 0

Turn Type

Protected Phases 4 2

Permitted Phases

Actuated Green, G (s) 13.0 33.0

Effective Green, g (s) 15.0 35.0

Actuated g/C Ratio 0.25 0.58

Clearance Time () 7.0 7.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 443 2064

v/s Ratio Prot c0.14 c0.34

v/s Ratio Perm

vlc Ratio 0.57 0.57

Uniform Delay, d1 19.7 7.8

Progression Factor 0.73 1.00

Incremental Delay, d2 11 1.2

Delay (s) 15.5 9.0

Level of Service B A

Approach Delay (s) 15.5 9.0 0.0

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 10.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 79.4% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Short Term (Option 4)
Page 1



HCM Signalized Intersection Capacity Analysis

22: U-turn S of LW & US 401 NB Lanes 71512013
2 T I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % 44

Volume (vph) 304 0 0 1439 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0

Lane Util. Factor 1.00 0.91

Frt 1.00 1.00

Flt Protected 0.95 1.00

Satd. Flow (prot) 1770 5085

FIt Permitted 0.95 1.00

Satd. Flow (perm) 1770 5085

Peak-hour factor, PHF 090 090 090 09 090 0.0

Adj. Flow (vph) 338 0 0 1599 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 338 0 0 1599 0 0

Turn Type

Protected Phases 4 2

Permitted Phases

Actuated Green, G (s) 16.0 30.0

Effective Green, g (s) 18.0 32.0

Actuated g/C Ratio 0.30 0.53

Clearance Time () 7.0 7.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 531 2712

v/s Ratio Prot c0.19 c0.31

v/s Ratio Perm

vlc Ratio 0.64 0.59

Uniform Delay, d1 18.2 9.5

Progression Factor 0.96 1.00

Incremental Delay, d2 1.7 0.9

Delay (s) 19.2 10.5

Level of Service B B

Approach Delay (s) 19.2 10.5 0.0

Approach LOS B B A

Intersection Summary

HCM Average Control Delay 12.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 79.1% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Option 4)
Page 1



HCM Signalized Intersection Capacity Analysis

31: Lake Wheeler Rd & US 401 SB Lanes 71512013
2 T N I T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ol +4 ul
Volume (vph) 0 308 0 0 713 394
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0
Lane Util. Factor 0.88 095 1.00
Frt 0.85 100 085
Flt Protected 1.00 100 1.00
Satd. Flow (prot) 2787 3539 1583
Flt Permitted 1.00 100 1.00
Satd. Flow (perm) 2787 3539 1583
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 0 342 0 0 792 438
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 342 0 0 792 438
Turn Type custom custom
Protected Phases 4 6
Permitted Phases 64
Actuated Green, G (s) 17.0 59.0 90.0
Effective Green, g (s) 19.0 61.0 900
Actuated g/C Ratio 0.21 0.68  1.00
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 588 2399 1583
v/s Ratio Prot c0.12 c0.22
v/s Ratio Perm 0.28
vic Ratio 0.58 033 0.28
Uniform Delay, d1 319 6.0 0.0
Progression Factor 1.00 0.51 1.00
Incremental Delay, d2 15 0.3 0.1
Delay (s) 33.4 34 0.1
Level of Service C A A
Approach Delay (s) 334 0.0 2.2
Approach LOS C A A
Intersection Summary
HCM Average Control Delay 9.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 38.8% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Option 4)
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HCM Signalized Intersection Capacity Analysis
31: Lake Wheeler Rd & US 401 SB Lanes

7/5/2013

2 T N I T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ol 44 ul
Volume (vph) 0 415 0 0 960 531
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0
Lane Util. Factor 0.88 091 1.00
Frt 0.85 100 085
Flt Protected 1.00 100 1.00
Satd. Flow (prot) 2787 5085 1583
FIt Permitted 1.00 100 1.00
Satd. Flow (perm) 2787 5085 1583
Peak-hour factor, PHF 090 09 09 09 09 090
Adj. Flow (vph) 0 461 0 0 1067 590
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 461 0 0 1067 590
Turn Type custom custom
Protected Phases 4 6
Permitted Phases 64
Actuated Green, G (s) 16.0 300 60.0
Effective Green, g (s) 18.0 320 600
Actuated g/C Ratio 0.30 053 1.00
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 836 2712 1583
v/s Ratio Prot c0.17 0.21
v/s Ratio Perm c0.37
vlc Ratio 0.55 039 037
Uniform Delay, d1 17.6 8.3 0.0
Progression Factor 1.00 0.55 1.00
Incremental Delay, d2 0.8 0.4 0.1
Delay (s) 18.4 4.9 0.1
Level of Service B A A
Approach Delay (s) 18.4 0.0 3.2
Approach LOS B A A
Intersection Summary
HCM Average Control Delay 6.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 5.0
Intersection Capacity Utilization 41.4% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Option 4)
Page 1



HCM Signalized Intersection Capacity Analysis

31: Lake Wheeler Rd & US 401 SB Lanes 71512013
2 T N I T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ol +4 ul
Volume (vph) 0 260 0 0 1501 409
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0
Lane Util. Factor 0.88 095 1.00
Frt 0.85 100 085
Flt Protected 1.00 100 1.00
Satd. Flow (prot) 2787 3539 1583
Flt Permitted 1.00 100 1.00
Satd. Flow (perm) 2787 3539 1583
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 0 289 0 0 1668 454
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 289 0 0 1668 454
Turn Type custom custom
Protected Phases 4 6
Permitted Phases 64
Actuated Green, G (s) 11.1 349  60.0
Effective Green, g (s) 13.1 36.9 600
Actuated g/C Ratio 0.22 0.61 1.00
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 608 2176 1583
v/s Ratio Prot c0.10 c0.47
v/s Ratio Perm 0.29
vic Ratio 0.48 0.77 0.29
Uniform Delay, d1 20.5 8.4 0.0
Progression Factor 1.00 0.36 1.00
Incremental Delay, d2 0.6 1.3 0.0
Delay (s) 21.0 4.3 0.0
Level of Service C A A
Approach Delay (s) 21.0 0.0 3.4
Approach LOS C A A
Intersection Summary
HCM Average Control Delay 55 HCM Level of Service A
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 58.9% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Short Term (Option 4)
Page 1



HCM Signalized Intersection Capacity Analysis

31: Lake Wheeler Rd & US 401 SB Lanes 71512013
2 T I
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ol 44 ul
Volume (vph) 0 350 0 0 2024 551
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0
Lane Util. Factor 0.88 091 1.00
Frt 0.85 100 085
Flt Protected 1.00 100 1.00
Satd. Flow (prot) 2787 5085 1583
Flt Permitted 1.00 100 1.00
Satd. Flow (perm) 2787 5085 1583
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 0 389 0 0 2249 612
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 389 0 0 2249 612
Turn Type custom custom
Protected Phases 4 6
Permitted Phases 64
Actuated Green, G (s) 12.2 338 600
Effective Green, g (s) 14.2 358 600
Actuated g/C Ratio 0.24 0.60 1.00
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 660 3034 1583
v/s Ratio Prot c0.14 c0.44
v/s Ratio Perm 0.39
vic Ratio 0.59 0.74  0.39
Uniform Delay, d1 20.3 8.8 0.0
Progression Factor 1.00 0.27 1.00
Incremental Delay, d2 14 0.7 0.1
Delay (s) 21.7 3.0 0.1
Level of Service C A A
Approach Delay (s) 21.7 0.0 2.4
Approach LOS C A A
Intersection Summary
HCM Average Control Delay 4.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 59.7% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Option 4)
Page 1



HCM Signalized Intersection Capacity Analysis

32: Relocated Hilltop Rd & US 401 NB Lanes 71512013
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations ol ol L 'l

Volume (vph) 0 351 1751 53 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0

Lane Util. Factor 088 095 1.00

Frt 085 1.00 0.85

Flt Protected 100 100 1.00

Satd. Flow (prot) 2787 3539 1583

Flt Permitted 100 100 1.00

Satd. Flow (perm) 2787 3539 1583

Peak-hour factor, PHF 090 090 090 09 090 0.0

Adj. Flow (vph) 0 390 1946 59 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 390 1946 59 0 0

Turn Type custom custom

Protected Phases 8 2

Permitted Phases 28

Actuated Green, G (s) 159 601 90.0

Effective Green, g (s) 179 621  90.0

Actuated g/C Ratio 020 0.69 1.00

Clearance Time () 7.0 7.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 554 2442 1583

v/s Ratio Prot c0.14 c0.55

v/s Ratio Perm 0.04

vic Ratio 070 0.80 0.04

Uniform Delay, d1 33.6 9.6 0.0

Progression Factor 1.00 0.54 1.00

Incremental Delay, d2 4.0 2.1 0.0

Delay (s) 37.6 7.2 0.0

Level of Service D A A

Approach Delay (s) 37.6 7.0 0.0

Approach LOS D A A

Intersection Summary

HCM Average Control Delay 12.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 69.0% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Option 4)
Page 1



HCM Signalized Intersection Capacity Analysis
32: Relocated Hilltop Rd & US 401 NB Lanes

7/5/2013

v St o2
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations T 44 'l
Volume (vph) 0 474 2358 123 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0
Lane Util. Factor 088 091 1.00
Frt 085 100 085
Flt Protected 100 100 1.00
Satd. Flow (prot) 2787 5085 1583
FIt Permitted 100 100 1.00
Satd. Flow (perm) 2787 5085 1583
Peak-hour factor, PHF 090 09 09 09 09 090
Adj. Flow (vph) 0 527 2620 137 0 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 527 2620 137 0 0
Turn Type custom custom
Protected Phases 8 2
Permitted Phases 28
Actuated Green, G (s) 128 332 60.0
Effective Green, g (s) 148 352 60.0
Actuated g/C Ratio 025 059 1.00
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 687 2983 1583
v/s Ratio Prot c0.19 c0.52
v/s Ratio Perm 0.09
vlc Ratio 077 088 0.09
Uniform Delay, d1 210 106 0.0
Progression Factor 1.00 0.40 1.00
Incremental Delay, d2 5.1 2.8 0.0
Delay (s) 26.1 7.1 0.0
Level of Service C A A
Approach Delay (s) 26.1 6.7 0.0
Approach LOS C A A
Intersection Summary
HCM Average Control Delay 9.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 70.5% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Option 4)
Page 1



HCM Signalized Intersection Capacity Analysis
32: Relocated Hilltop Rd & US 401 NB Lanes

7/5/2013

v St o2
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations ol ol L 'l
Volume (vph) 0 188 1043 250 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0
Lane Util. Factor 088 095 1.00
Frt 085 100 085
Flt Protected 100 100 1.00
Satd. Flow (prot) 2787 3539 1583
FIt Permitted 100 100 1.00
Satd. Flow (perm) 2787 3539 1583
Peak-hour factor, PHF 090 09 09 09 09 090
Adj. Flow (vph) 0 209 1159 278 0 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 209 1159 278 0 0
Turn Type custom custom
Protected Phases 8 2
Permitted Phases 28
Actuated Green, G (s) 100 36.0 60.0
Effective Green, g (s) 120 380 60.0
Actuated g/C Ratio 020 0.63 1.00
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 557 2241 1583
v/s Ratio Prot c0.07 ¢0.33
v/s Ratio Perm 0.18
vlc Ratio 038 052 018
Uniform Delay, d1 20.8 6.0 0.0
Progression Factor 1.00 0.60 1.00
Incremental Delay, d2 0.4 0.7 0.0
Delay (s) 21.2 4.3 0.0
Level of Service C A A
Approach Delay (s) 21.2 35 0.0
Approach LOS C A A
Intersection Summary
HCM Average Control Delay 5.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 43.7% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Short Term (Option 4)
Page 1



HCM Signalized Intersection Capacity Analysis

32: Relocated Hilltop Rd & US 401 NB Lanes 71512013
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations T 44 'l

Volume (vph) 0 255 1406 337 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0

Lane Util. Factor 088 091 1.00

Frt 085 1.00 0.85

Flt Protected 100 100 1.00

Satd. Flow (prot) 2787 5085 1583

Flt Permitted 100 100 1.00

Satd. Flow (perm) 2787 5085 1583

Peak-hour factor, PHF 090 090 090 09 090 0.0

Adj. Flow (vph) 0 283 1562 374 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 283 1562 374 0 0

Turn Type custom custom

Protected Phases 8 2

Permitted Phases 28

Actuated Green, G (s) 116 344  60.0

Effective Green, g (s) 136 364  60.0

Actuated g/C Ratio 023 061 1.00

Clearance Time () 7.0 7.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 632 3085 1583

v/s Ratio Prot c0.10 c0.31

v/s Ratio Perm 0.24

vic Ratio 045 051 024

Uniform Delay, d1 20.0 6.7 0.0

Progression Factor 1.00 0.39 1.00

Incremental Delay, d2 0.5 0.5 0.1

Delay (s) 20.5 31 0.1

Level of Service C A A

Approach Delay (s) 20.5 2.5 0.0

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 4.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 44.4% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Option 4)
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HCM Signalized Intersection Capacity Analysis

41: U-turn N of LW & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations % +4
Volume (vph) 369 0 0 0 0 738
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 1.00 0.95
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 1770 3539
FIt Permitted 0.95 1.00
Satd. Flow (perm) 1770 3539
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 410 0 0 0 0 820
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 410 0 0 0 0 820
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 26.8 49.2
Effective Green, g (s) 28.8 51.2
Actuated g/C Ratio 0.32 0.57
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 566 2013
v/s Ratio Prot c0.23 c0.23
v/s Ratio Perm
vlc Ratio 0.72 041
Uniform Delay, d1 27.1 10.9
Progression Factor 0.78 0.54
Incremental Delay, d2 2.8 0.6
Delay (s) 24.0 6.5
Level of Service C A
Approach Delay (s) 24.0 0.0 6.5
Approach LOS C A A
Intersection Summary
HCM Average Control Delay 12.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Option 4)
Page 1



HCM Signalized Intersection Capacity Analysis

41: U-turn N of LW & US 401 SB Lanes

7/5/2013

v St o2
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations % 44
Volume (vph) 498 0 0 0 0 993
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 1.00 0.91
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 1770 5085
FIt Permitted 0.95 1.00
Satd. Flow (perm) 1770 5085
Peak-hour factor, PHF 090 09 09 09 09 090
Adj. Flow (vph) 553 0 0 0 0 1103
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 553 0 0 0 0 1103
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 233 22.7
Effective Green, g (s) 25.3 24.7
Actuated g/C Ratio 0.42 0.41
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 746 2093
v/s Ratio Prot c0.31 c0.22
v/s Ratio Perm
vlc Ratio 0.74 0.53
Uniform Delay, d1 14.6 13.3
Progression Factor 0.54 0.59
Incremental Delay, d2 2.0 0.9
Delay (s) 9.8 8.7
Level of Service A A
Approach Delay (s) 9.8 0.0 8.7
Approach LOS A A A
Intersection Summary
HCM Average Control Delay 9.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 71.8% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Option 4)
Page 1



HCM Signalized Intersection Capacity Analysis

41: U-turn N of LW & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations % +4
Volume (vph) 355 0 0 0 0 1555
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 1.00 0.95
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 1770 3539
FIt Permitted 0.95 1.00
Satd. Flow (perm) 1770 3539
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 394 0 0 0 0 1728
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 394 0 0 0 0 1728
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 14.5 315
Effective Green, g (s) 16.5 335
Actuated g/C Ratio 0.28 0.56
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 487 1976
v/s Ratio Prot c0.22 c0.49
v/s Ratio Perm
vlc Ratio 0.81 0.87
Uniform Delay, d1 20.3 11.4
Progression Factor 0.79 0.36
Incremental Delay, d2 8.6 4.0
Delay (s) 24.7 8.0
Level of Service C A
Approach Delay (s) 24.7 0.0 8.0
Approach LOS C A A
Intersection Summary
HCM Average Control Delay 11.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 74.7% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El
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HCM Signalized Intersection Capacity Analysis

41: U-turn N of LW & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations % 44
Volume (vph) 478 0 0 0 0 2096
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 1.00 0.91
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 1770 5085
FIt Permitted 0.95 1.00
Satd. Flow (perm) 1770 5085
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 531 0 0 0 0 2329
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 531 0 0 0 0 2329
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 17.9 28.1
Effective Green, g (s) 19.9 30.1
Actuated g/C Ratio 0.33 0.50
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 587 2551
v/s Ratio Prot c0.30 c0.46
v/s Ratio Perm
vlc Ratio 0.90 0.91
Uniform Delay, d1 19.1 13.7
Progression Factor 0.66 0.36
Incremental Delay, d2 15.9 4.8
Delay (s) 28.6 9.8
Level of Service C A
Approach Delay (s) 28.6 0.0 9.8
Approach LOS C A A
Intersection Summary
HCM Average Control Delay 13.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 74.5% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Option 4)
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HCM Signalized Intersection Capacity Analysis

52: South Median Break & US 401 NB Lanes 71512013
2 T I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % +4

Volume (vph) 30 0 0 1733 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0

Lane Util. Factor 1.00 0.95

Frt 1.00 1.00

Flt Protected 0.95 1.00

Satd. Flow (prot) 1770 3539

FIt Permitted 0.95 1.00

Satd. Flow (perm) 1770 3539

Peak-hour factor, PHF 090 090 090 09 090 0.0

Adj. Flow (vph) 33 0 0 1926 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 33 0 0 1926 0 0

Turn Type

Protected Phases 4 2

Permitted Phases

Actuated Green, G (s) 4.9 711

Effective Green, g (s) 6.9 73.1

Actuated g/C Ratio 0.08 0.81

Clearance Time () 7.0 7.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 136 2874

v/s Ratio Prot c0.02 c0.54

v/s Ratio Perm

vlc Ratio 0.24 0.67

Uniform Delay, d1 39.1 35

Progression Factor 0.88 0.37

Incremental Delay, d2 0.9 0.8

Delay (s) 35.2 2.1

Level of Service D A

Approach Delay (s) 35.2 2.1 0.0

Approach LOS D A A

Intersection Summary

HCM Average Control Delay 2.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 75.8% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Option 4)
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HCM Signalized Intersection Capacity Analysis

52: South Median Break & US 401 NB Lanes 71512013
2 T I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % 44

Volume (vph) 40 0 0 2334 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0

Lane Util. Factor 1.00 0.91

Frt 1.00 1.00

Flt Protected 0.95 1.00

Satd. Flow (prot) 1770 5085

FIt Permitted 0.95 1.00

Satd. Flow (perm) 1770 5085

Peak-hour factor, PHF 090 090 090 09 090 0.0

Adj. Flow (vph) 44 0 0 2593 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 44 0 0 2593 0 0

Turn Type

Protected Phases 4 2

Permitted Phases

Actuated Green, G (s) 3.3 42.7

Effective Green, g (s) 5.3 44.7

Actuated g/C Ratio 0.09 0.75

Clearance Time () 7.0 7.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 156 3788

v/s Ratio Prot c0.02 c0.51

v/s Ratio Perm

vlc Ratio 0.28 0.68

Uniform Delay, d1 25.6 4.0

Progression Factor 0.74 0.26

Incremental Delay, d2 1.0 0.5

Delay (s) 19.8 15

Level of Service B A

Approach Delay (s) 19.8 15 0.0

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 1.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 71.8% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements AM 2040 Long Term (Option 4)
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HCM Signalized Intersection Capacity Analysis

52: South Median Break & US 401 NB Lanes 71512013
2 T I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % +4

Volume (vph) 51 0 0 876 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0

Lane Util. Factor 1.00 0.95

Frt 1.00 1.00

Flt Protected 0.95 1.00

Satd. Flow (prot) 1770 3539

FIt Permitted 0.95 1.00

Satd. Flow (perm) 1770 3539

Peak-hour factor, PHF 090 090 090 09 090 0.0

Adj. Flow (vph) 57 0 0 973 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 57 0 0 973 0 0

Turn Type

Protected Phases 4 2

Permitted Phases

Actuated Green, G (s) 5.1 40.9

Effective Green, g (s) 7.1 42.9

Actuated g/C Ratio 0.12 0.71

Clearance Time () 7.0 7.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 209 2530

v/s Ratio Prot c0.03 c0.27

v/s Ratio Perm

vlc Ratio 0.27 0.38

Uniform Delay, d1 24.1 3.4

Progression Factor 0.69 0.44

Incremental Delay, d2 0.5 0.4

Delay (s) 17.1 1.9

Level of Service B A

Approach Delay (s) 17.1 1.9 0.0

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 2.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 74.7% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Short Term (Option 4)
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HCM Signalized Intersection Capacity Analysis

52: South Median Break & US 401 NB Lanes 71512013
2 T I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % 44

Volume (vph) 69 0 0 1183 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0

Lane Util. Factor 1.00 0.91

Frt 1.00 1.00

Flt Protected 0.95 1.00

Satd. Flow (prot) 1770 5085

FIt Permitted 0.95 1.00

Satd. Flow (perm) 1770 5085

Peak-hour factor, PHF 090 090 090 09 090 0.0

Adj. Flow (vph) 77 0 0 1314 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 77 0 0 1314 0 0

Turn Type

Protected Phases 4 2

Permitted Phases

Actuated Green, G (s) 5.6 40.4

Effective Green, g (s) 7.6 42.4

Actuated g/C Ratio 0.13 0.71

Clearance Time () 7.0 7.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 224 3593

v/s Ratio Prot c0.04 c0.26

v/s Ratio Perm

vlc Ratio 0.34 0.37

Uniform Delay, d1 239 35

Progression Factor 0.59 0.42

Incremental Delay, d2 0.7 0.3

Delay (s) 14.9 1.7

Level of Service B A

Approach Delay (s) 14.9 1.7 0.0

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 2.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 70.9% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements PM 2040 Long Term (Option 4)
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HCM Signalized Intersection Capacity Analysis

101: Hilltop Needmore Rd & US 401 SB Lanes 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 ul +4
Volume (vph) 0 301 5 0 0 0 0 0 0 0 763 283
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0
Lane Util. Factor 095 1.00 095 0.88
Frt 100 085 100 085
Flt Protected 100 1.00 100 1.00
Satd. Flow (prot) 3539 1583 3539 2787
Flt Permitted 100 1.00 100 1.00
Satd. Flow (perm) 3539 1583 3539 2787
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 0 334 6 0 0 0 0 0 0 0 848 314
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 334 6 0 0 0 0 0 0 0 848 314
Turn Type Perm custom
Protected Phases 7 68 7
Permitted Phases 7 68
Actuated Green, G (s) 118 118 642  76.0
Effective Green, g (s) 138 138 64.2 780
Actuated g/C Ratio 015 0.15 071  0.87
Clearance Time () 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 543 243 2524 2725
v/s Ratio Prot c0.09 c0.24  0.02
v/s Ratio Perm 0.00 0.10
vic Ratio 062 0.02 034 012
Uniform Delay, d1 356 324 4.9 0.9
Progression Factor 1.00 1.00 0.79 1.00
Incremental Delay, d2 2.1 0.0 0.1 0.0
Delay (s) 3717 324 39 0.9
Level of Service D C A A
Approach Delay (s) 37.6 0.0 0.0 3.1
Approach LOS D A A A
Intersection Summary
HCM Average Control Delay 10.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 63.8% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Option 4)
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HCM Signalized Intersection Capacity Analysis

101: Hilltop Needmore Rd & US 401 SB Lanes 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 44 ul 44
Volume (vph) 0 405 7 0 0 0 0 0 0 0 1026 380
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0
Lane Util. Factor 091 1.00 091 088
Frt 100 085 100 085
Flt Protected 100 1.00 100 1.00
Satd. Flow (prot) 5085 1583 5085 2787
Flt Permitted 100 1.00 100 1.00
Satd. Flow (perm) 5085 1583 5085 2787
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 0 450 8 0 0 0 0 0 0 0 1140 422
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 450 8 0 0 0 0 0 0 0 1140 422
Turn Type Perm custom
Protected Phases 7 68 7
Permitted Phases 7 68
Actuated Green, G (s) 7.0 7.0 39.0 46.0
Effective Green, g (s) 9.0 9.0 39.0 480
Actuated g/C Ratio 015 0.15 0.65 0.80
Clearance Time () 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 763 237 3305 2694
v/s Ratio Prot c0.09 c0.22  0.02
v/s Ratio Perm 0.01 0.13
vic Ratio 059 0.03 034 0.16
Uniform Delay, d1 238 218 4.7 14
Progression Factor 1.00 1.00 0.54 1.00
Incremental Delay, d2 1.2 0.1 0.1 0.0
Delay (s) 250 218 2.6 1.4
Level of Service C C A A
Approach Delay (s) 24.9 0.0 0.0 2.3
Approach LOS C A A A
Intersection Summary
HCM Average Control Delay 7.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 60.2% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
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HCM Signalized Intersection Capacity Analysis

101: Hilltop Needmore Rd & US 401 SB Lanes 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 ul +4
Volume (vph) 0 363 86 0 0 0 0 0 0 0 1521 358
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0
Lane Util. Factor 095 1.00 095 0.88
Frt 100 085 100 085
Flt Protected 100 1.00 100 1.00
Satd. Flow (prot) 3539 1583 3539 2787
Flt Permitted 100 1.00 100 1.00
Satd. Flow (perm) 3539 1583 3539 2787
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 0 403 96 0 0 0 0 0 0 0 1690 398
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 403 96 0 0 0 0 0 0 0 1690 398
Turn Type Perm custom
Protected Phases 7 68 7
Permitted Phases 7 68
Actuated Green, G (s) 9.9 9.9 36.1  46.0
Effective Green, g (s) 119 119 36.1 480
Actuated g/C Ratio 020 020 0.60 0.80
Clearance Time () 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 702 314 2129 2694
v/s Ratio Prot c0.11 c0.48  0.03
v/s Ratio Perm 0.06 0.11
vic Ratio 057 031 079 0.15
Uniform Delay, d1 218 205 9.1 14
Progression Factor 1.00 1.00 0.44 1.00
Incremental Delay, d2 11 0.6 1.3 0.0
Delay (s) 229 211 5.4 1.4
Level of Service C C A A
Approach Delay (s) 225 0.0 0.0 4.6
Approach LOS C A A A
Intersection Summary
HCM Average Control Delay 8.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
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HCM Signalized Intersection Capacity Analysis

101: Hilltop Needmore Rd & US 401 SB Lanes 6/25/2013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 44 ul 44
Volume (vph) 0 489 115 0 0 0 0 0 0 0 2050 482
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0
Lane Util. Factor 091 1.00 091 088
Frt 100 085 100 085
Flt Protected 100 1.00 100 1.00
Satd. Flow (prot) 5085 1583 5085 2787
Flt Permitted 100 1.00 100 1.00
Satd. Flow (perm) 5085 1583 5085 2787
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 0 543 128 0 0 0 0 0 0 0 2278 536
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 543 128 0 0 0 0 0 0 0 2278 536
Turn Type Perm custom
Protected Phases 7 68 7
Permitted Phases 7 68
Actuated Green, G (s) 200 200 56.0 76.0
Effective Green, g (s) 220 220 56.0 780
Actuated g/C Ratio 024 024 0.62 0.87
Clearance Time () 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1243 387 3164 2725
v/s Ratio Prot c0.11 c0.45  0.05
v/s Ratio Perm 0.08 0.14
vic Ratio 044 033 072 0.20
Uniform Delay, d1 288 279 11.6 1.0
Progression Factor 1.00 1.00 0.66 1.00
Incremental Delay, d2 0.2 0.5 0.6 0.0
Delay (s) 290 285 8.3 1.0
Level of Service C C A A
Approach Delay (s) 28.9 0.0 0.0 6.9
Approach LOS C A A A
Intersection Summary
HCM Average Control Delay 11.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 57.4% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements PM 2040 Long Term (Option 4)
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HCM Signalized Intersection Capacity Analysis

102: Hilltop Needmore Rd & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % iy ul +4 ul

Volume (vph) 275 26 0 0 0 204 0 1708 55 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 2.0 5.0 5.0

Lane Util. Factor 095 0.95 1.00 095  1.00

Frt 100 1.00 0.86 100 085

Flt Protected 095 0.96 1.00 100 1.00

Satd. Flow (prot) 1681 1699 1611 3539 1583

Flt Permitted 095 0.96 1.00 100 1.00

Satd. Flow (perm) 1681 1699 1611 3539 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 306 29 0 0 0 227 0 1898 61 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 168 167 0 0 0 227 0 1898 61 0 0 0

Turn Type Split Free Perm

Protected Phases 78 78 2

Permitted Phases Free 2

Actuated Green, G (s) 210 210 90.0 580 58.0

Effective Green, g (s) 230 230 90.0 60.0 60.0

Actuated g/C Ratio 026 0.26 1.00 0.67 0.67

Clearance Time () 7.0 7.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 430 434 1611 2359 1055

v/s Ratio Prot c0.10 0.10 c0.54

v/s Ratio Perm 0.14 0.04

vic Ratio 039 0.38 0.14 0.80 0.06

Uniform Delay, d1 217 217 0.0 10.8 5.2

Progression Factor 0.02 0.02 1.00 0.51 0.45

Incremental Delay, d2 0.5 0.5 0.2 2.4 0.1

Delay (s) 11 1.0 0.2 7.9 24

Level of Service A A A A A

Approach Delay (s) 1.0 0.2 7.7 0.0

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 6.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 63.8% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
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HCM Signalized Intersection Capacity Analysis

102: Hilltop Needmore Rd & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations N iy ul 44 ul

Volume (vph) 370 35 0 0 0 275 0 2300 74 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 2.0 5.0 5.0

Lane Util. Factor 091 091 1.00 091  1.00

Frt 100 1.00 0.86 100 085

Flt Protected 095 0.96 1.00 100 1.00

Satd. Flow (prot) 3221 1635 1611 5085 1583

Flt Permitted 095 0.96 1.00 100 1.00

Satd. Flow (perm) 3221 1635 1611 5085 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 411 39 0 0 0 306 0 2556 82 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 300 150 0 0 0 306 0 2556 82 0 0 0

Turn Type Split Free Perm

Protected Phases 78 78 2

Permitted Phases Free 2

Actuated Green, G (s) 16.0  16.0 60.0 330 330

Effective Green, g (s) 180 180 60.0 350 350

Actuated g/C Ratio 030 0.30 1.00 058 0.58

Clearance Time () 7.0 7.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 966 491 1611 2966 923

v/s Ratio Prot c0.09  0.09 c0.50

v/s Ratio Perm 0.19 0.05

vic Ratio 031 031 0.19 0.86  0.09

Uniform Delay, d1 162  16.2 0.0 10.5 55

Progression Factor 0.01 0.03 1.00 0.40 0.24

Incremental Delay, d2 0.1 0.3 0.3 3.0 0.2

Delay (s) 0.4 0.7 0.3 7.1 15

Level of Service A A A A A

Approach Delay (s) 0.5 0.3 6.9 0.0

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 55 HCM Level of Service A

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 60.2% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

102: Hilltop Needmore Rd & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % iy ul +4 ul

Volume (vph) 299 64 0 0 0 180 0 855 72 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 2.0 5.0 5.0

Lane Util. Factor 095 0.95 1.00 095  1.00

Frt 100 1.00 0.86 100 085

Flt Protected 095  0.97 1.00 100 1.00

Satd. Flow (prot) 1681 1714 1611 3539 1583

Flt Permitted 095  0.97 1.00 100 1.00

Satd. Flow (perm) 1681 1714 1611 3539 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 332 71 0 0 0 200 0 950 80 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 199 204 0 0 0 200 0 950 80 0 0 0

Turn Type Split Free Perm

Protected Phases 78 78 2

Permitted Phases Free 2

Actuated Green, G (s) 190 19.0 60.0 300 300

Effective Green, g (s) 210 210 60.0 320 320

Actuated g/C Ratio 035 0.35 1.00 053 053

Clearance Time () 7.0 7.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 588 600 1611 1887 844

v/s Ratio Prot 012 c0.12 c0.27

v/s Ratio Perm 0.12 0.05

vic Ratio 034 034 0.12 050  0.09

Uniform Delay, d1 144 144 0.0 8.9 6.9

Progression Factor 0.03 0.03 1.00 0.38 0.29

Incremental Delay, d2 0.3 0.3 0.2 0.9 0.2

Delay (s) 0.7 0.7 0.2 4.3 2.2

Level of Service A A A A A

Approach Delay (s) 0.7 0.2 4.1 0.0

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 2.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 60.4% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Short Term (Option 4)

Page 1



HCM Signalized Intersection Capacity Analysis

102: Hilltop Needmore Rd & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations N iy ul 44 ul

Volume (vph) 403 86 0 0 0 244 0 1153 98 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 2.0 5.0 5.0

Lane Util. Factor 091 091 1.00 091  1.00

Frt 100 1.00 0.86 100 085

Flt Protected 095 0.98 1.00 100 1.00

Satd. Flow (prot) 3221 1655 1611 5085 1583

Flt Permitted 095 0.98 1.00 100 1.00

Satd. Flow (perm) 3221 1655 1611 5085 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 448 96 0 0 0 271 0 1281 109 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 358 186 0 0 0 271 0 1281 109 0 0 0

Turn Type Split Free Perm

Protected Phases 78 78 2

Permitted Phases Free 2

Actuated Green, G (s) 180 180 60.0 31.0 310

Effective Green, g (s) 200 200 60.0 330 330

Actuated g/C Ratio 033 033 1.00 055 0.55

Clearance Time () 7.0 7.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 1074 552 1611 2797 871

v/s Ratio Prot 011 c0.11 c0.25

v/s Ratio Perm 0.17 0.07

vic Ratio 033 034 0.17 046  0.13

Uniform Delay, d1 150 150 0.0 8.1 6.5

Progression Factor 0.02 0.03 1.00 0.39 0.34

Incremental Delay, d2 0.2 0.3 0.2 0.5 0.3

Delay (s) 0.4 0.8 0.2 3.7 25

Level of Service A A A A A

Approach Delay (s) 0.5 0.2 3.6 0.0

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 2.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Option 4)

Page 1



HCM Signalized Intersection Capacity Analysis

201: North U-turn Median & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations N +4
Volume (vph) 149 0 0 0 0 897
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 0.97 0.95
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 3433 3539
FIt Permitted 0.95 1.00
Satd. Flow (perm) 3433 3539
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 166 0 0 0 0 997
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 166 0 0 0 0 997
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 9.7 66.3
Effective Green, g (s) 11.7 68.3
Actuated g/C Ratio 0.13 0.76
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 446 2686
v/s Ratio Prot c0.05 c0.28
v/s Ratio Perm
vlc Ratio 0.37 0.37
Uniform Delay, d1 35.8 3.6
Progression Factor 0.99 1.00
Incremental Delay, d2 0.4 0.4
Delay (s) 35.9 4.0
Level of Service D A
Approach Delay (s) 35.9 0.0 4.0
Approach LOS D A A
Intersection Summary
HCM Average Control Delay 8.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 88.6% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Short Term (Option 4)
Page 1



HCM Signalized Intersection Capacity Analysis

201: North U-turn Median & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations N 44
Volume (vph) 199 0 0 0 0 1207
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 0.97 0.91
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 3433 5085
FIt Permitted 0.95 1.00
Satd. Flow (perm) 3433 5085
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 221 0 0 0 0 1341
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 221 0 0 0 0 1341
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 9.2 36.8
Effective Green, g (s) 11.2 38.8
Actuated g/C Ratio 0.19 0.65
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 641 3288
v/s Ratio Prot c0.06 c0.26
v/s Ratio Perm
vlc Ratio 0.34 041
Uniform Delay, d1 21.2 5.1
Progression Factor 0.69 1.00
Incremental Delay, d2 0.2 0.4
Delay (s) 14.8 55
Level of Service B A
Approach Delay (s) 14.8 0.0 55
Approach LOS B A A
Intersection Summary
HCM Average Control Delay 6.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Option 4)
Page 1



HCM Signalized Intersection Capacity Analysis

201: North U-turn Median & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations N +4
Volume (vph) 191 0 0 0 0 1688
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 0.97 0.95
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 3433 3539
FIt Permitted 0.95 1.00
Satd. Flow (perm) 3433 3539
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 212 0 0 0 0 1876
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 212 0 0 0 0 1876
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 9.1 36.9
Effective Green, g (s) 11.1 38.9
Actuated g/C Ratio 0.18 0.65
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 635 2294
v/s Ratio Prot c0.06 c0.53
v/s Ratio Perm
vlc Ratio 0.33 0.82
Uniform Delay, d1 21.2 7.9
Progression Factor 0.76 1.00
Incremental Delay, d2 0.3 3.4
Delay (s) 16.5 11.3
Level of Service B B
Approach Delay (s) 16.5 0.0 11.3
Approach LOS B A B
Intersection Summary
HCM Average Control Delay 11.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 85.8% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Short Term (Option 4)
Page 1



HCM Signalized Intersection Capacity Analysis

201: North U-turn Median & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations N 44
Volume (vph) 259 0 0 0 0 2273
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 0.97 0.91
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 3433 5085
FIt Permitted 0.95 1.00
Satd. Flow (perm) 3433 5085
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 288 0 0 0 0 2526
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 288 0 0 0 0 2526
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 10.2 35.8
Effective Green, g (s) 12.2 37.8
Actuated g/C Ratio 0.20 0.63
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 698 3204
v/s Ratio Prot c0.08 c0.50
v/s Ratio Perm
vlc Ratio 041 0.79
Uniform Delay, d1 20.8 8.2
Progression Factor 0.80 1.00
Incremental Delay, d2 0.4 2.0
Delay (s) 16.9 10.2
Level of Service B B
Approach Delay (s) 16.9 0.0 10.2
Approach LOS B A B
Intersection Summary
HCM Average Control Delay 10.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 81.2% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Option 4)
Page 1
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HCM Signalized Intersection Capacity Analysis

22: U-turn S of LW & US 401 NB Lanes 71512013
2 T I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % +4

Volume (vph) 33 0 0 1725 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0

Lane Util. Factor 1.00 0.95

Frt 1.00 1.00

Flt Protected 0.95 1.00

Satd. Flow (prot) 1770 3539

FIt Permitted 0.95 1.00

Satd. Flow (perm) 1770 3539

Peak-hour factor, PHF 090 090 090 09 090 0.0

Adj. Flow (vph) 37 0 0 1917 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 37 0 0 1917 0 0

Turn Type

Protected Phases 4 2

Permitted Phases

Actuated Green, G (s) 5.1 70.9

Effective Green, g (s) 7.1 72.9

Actuated g/C Ratio 0.08 0.81

Clearance Time () 7.0 7.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 140 2867

v/s Ratio Prot c0.02 c0.54

v/s Ratio Perm

vlc Ratio 0.26 0.67

Uniform Delay, d1 39.0 35

Progression Factor 0.73 1.00

Incremental Delay, d2 1.0 1.3

Delay (s) 294 4.8

Level of Service C A

Approach Delay (s) 294 4.8 0.0

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 5.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 61.9% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Long Term (Option 5)
Page 1



HCM Signalized Intersection Capacity Analysis

22: U-turn S of LW & US 401 NB Lanes 71512013
2 T I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % 44

Volume (vph) 44 0 0 2322 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0

Lane Util. Factor 1.00 0.91

Frt 1.00 1.00

Flt Protected 0.95 1.00

Satd. Flow (prot) 1770 5085

FIt Permitted 0.95 1.00

Satd. Flow (perm) 1770 5085

Peak-hour factor, PHF 090 090 090 09 090 0.0

Adj. Flow (vph) 49 0 0 2580 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 49 0 0 2580 0 0

Turn Type

Protected Phases 4 2

Permitted Phases

Actuated Green, G (s) 4.8 41.2

Effective Green, g (s) 6.8 43.2

Actuated g/C Ratio 0.11 0.72

Clearance Time () 7.0 7.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 201 3661

v/s Ratio Prot c0.03 c0.51

v/s Ratio Perm

vlc Ratio 0.24 0.70

Uniform Delay, d1 24.3 4.8

Progression Factor 0.94 1.00

Incremental Delay, d2 0.6 1.2

Delay (s) 233 5.9

Level of Service C A

Approach Delay (s) 233 5.9 0.0

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 6.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 59.0% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements AM 2040 Long Term (Option 5)
Frank Amenya, P.E.; Nick Liguori, El Page 1



HCM Signalized Intersection Capacity Analysis

22: U-turn S of LW & US 401 NB Lanes 71512013
2 T I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % +4

Volume (vph) 77 0 0 1040 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0

Lane Util. Factor 1.00 0.95

Frt 1.00 1.00

Flt Protected 0.95 1.00

Satd. Flow (prot) 1770 3539

FIt Permitted 0.95 1.00

Satd. Flow (perm) 1770 3539

Peak-hour factor, PHF 090 090 090 09 090 0.0

Adj. Flow (vph) 86 0 0 1156 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 86 0 0 1156 0 0

Turn Type

Protected Phases 4 2

Permitted Phases

Actuated Green, G (s) 7.2 38.8

Effective Green, g (s) 9.2 40.8

Actuated g/C Ratio 0.15 0.68

Clearance Time () 7.0 7.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 271 2407

v/s Ratio Prot c0.05 c0.33

v/s Ratio Perm

vlc Ratio 0.32 0.48

Uniform Delay, d1 22.6 4.6

Progression Factor 1.00 1.00

Incremental Delay, d2 0.5 0.7

Delay (s) 23.2 5.3

Level of Service C A

Approach Delay (s) 23.2 5.3 0.0

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 6.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 42.9% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Long Term (Option 5)
Page 1



HCM Signalized Intersection Capacity Analysis

22: U-turn S of LW & US 401 NB Lanes

7/5/2013

2 T N I T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % 44
Volume (vph) 104 0 0 1402 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 1.00 0.91
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 1770 5085
FIt Permitted 0.95 1.00
Satd. Flow (perm) 1770 5085
Peak-hour factor, PHF 090 09 09 09 09 090
Adj. Flow (vph) 116 0 0 1558 0 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 116 0 0 1558 0 0
Turn Type
Protected Phases 4 2
Permitted Phases
Actuated Green, G (s) 8.1 37.9
Effective Green, g (s) 10.1 39.9
Actuated g/C Ratio 0.17 0.66
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 298 3382
v/s Ratio Prot c0.07 c0.31
v/s Ratio Perm
vlc Ratio 0.39 0.46
Uniform Delay, d1 22.2 4.9
Progression Factor 0.91 1.00
Incremental Delay, d2 0.6 0.5
Delay (s) 20.8 5.3
Level of Service C A
Approach Delay (s) 20.8 5.3 0.0
Approach LOS C A A
Intersection Summary
HCM Average Control Delay 6.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 41.3% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Option 5)
Page 1



HCM Signalized Intersection Capacity Analysis

31: Lake Wheeler Rd & US 401 SB Lanes 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ol 4 +4 ul
Volume (vph) 0 0 308 0 163 0 0 0 0 0 662 232
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0
Lane Util. Factor 0.88 1.00 095 1.00
Frt 0.85 1.00 100 085
Flt Protected 1.00 1.00 100 1.00
Satd. Flow (prot) 2787 1863 3539 1583
Flt Permitted 1.00 1.00 100 1.00
Satd. Flow (perm) 2787 1863 3539 1583
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 0 0 342 0 181 0 0 0 0 0 736 258
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 342 0 181 0 0 0 0 0 736 258
Turn Type custom Perm
Protected Phases 4 8 6
Permitted Phases 6
Actuated Green, G (s) 16.4 16.4 59.6  59.6
Effective Green, g (s) 18.4 18.4 616 616
Actuated g/C Ratio 0.20 0.20 0.68 0.68
Clearance Time () 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 570 381 2422 1083
v/s Ratio Prot c0.12 0.10 c0.21
v/s Ratio Perm 0.16
vic Ratio 0.60 0.48 030 0.24
Uniform Delay, d1 325 315 5.7 5.4
Progression Factor 1.00 0.86 0.65 0.63
Incremental Delay, d2 17 0.7 0.3 0.5
Delay (s) 34.2 27.9 4.0 39
Level of Service C C A A
Approach Delay (s) 34.2 27.9 0.0 3.9
Approach LOS C C A A
Intersection Summary
HCM Average Control Delay 13.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 82.2% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements AM 2020 Long Term (Option 5)
Frank Amenya, P.E.; Nick Liguori, El Page 1



HCM Signalized Intersection Capacity Analysis

31: Lake Wheeler Rd & US 401 SB Lanes 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ol 4 44 ul
Volume (vph) 0 0 415 0 219 0 0 0 0 0 892 312
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0
Lane Util. Factor 0.88 1.00 091 1.00
Frt 0.85 1.00 100 085
Flt Protected 1.00 1.00 100 1.00
Satd. Flow (prot) 2787 1863 5085 1583
Flt Permitted 1.00 1.00 100 1.00
Satd. Flow (perm) 2787 1863 5085 1583
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 0 0 461 0 243 0 0 0 0 0 991 347
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 461 0 243 0 0 0 0 0 991 347
Turn Type custom Perm
Protected Phases 4 8 6
Permitted Phases 6
Actuated Green, G (s) 14.7 14.7 31.3 313
Effective Green, g (s) 16.7 16.7 333 333
Actuated g/C Ratio 0.28 0.28 055 055
Clearance Time () 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 776 519 2822 879
v/s Ratio Prot c0.17 0.13 0.19
v/s Ratio Perm c0.22
vic Ratio 0.59 0.47 035 0.39
Uniform Delay, d1 18.7 18.0 7.4 7.6
Progression Factor 1.00 0.69 0.54 0.51
Incremental Delay, d2 1.2 0.5 0.3 1.2
Delay (s) 19.9 12.8 4.3 5.1
Level of Service B B A A
Approach Delay (s) 19.9 12.8 0.0 45
Approach LOS B B A A
Intersection Summary
HCM Average Control Delay 9.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 84.3% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Option 5)
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HCM Signalized Intersection Capacity Analysis

31: Lake Wheeler Rd & US 401 SB Lanes 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ol 4 +4 ul
Volume (vph) 0 0 260 0 244 0 0 0 0 0 1296 165
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0
Lane Util. Factor 0.88 1.00 095 1.00
Frt 0.85 1.00 100 085
Flt Protected 1.00 1.00 100 1.00
Satd. Flow (prot) 2787 1863 3539 1583
Flt Permitted 1.00 1.00 100 1.00
Satd. Flow (perm) 2787 1863 3539 1583
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 0 0 289 0 271 0 0 0 0 0 1440 183
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 289 0 271 0 0 0 0 0 1440 183
Turn Type custom Perm
Protected Phases 4 8 6
Permitted Phases 6
Actuated Green, G (s) 12.5 12.5 335 335
Effective Green, g (s) 14.5 14.5 355 355
Actuated g/C Ratio 0.24 0.24 059 059
Clearance Time () 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 674 450 2094 937
v/s Ratio Prot 0.10 c0.15 c0.41
v/s Ratio Perm 0.12
vic Ratio 0.43 0.60 069 0.20
Uniform Delay, d1 19.2 20.2 8.4 5.7
Progression Factor 1.00 0.87 0.29 0.23
Incremental Delay, d2 0.4 2.1 14 0.3
Delay (s) 19.7 19.6 3.8 1.7
Level of Service B B A A
Approach Delay (s) 19.7 19.6 0.0 35
Approach LOS B B A A
Intersection Summary
HCM Average Control Delay 7.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 78.0% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Long Term (Option 5)
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HCM Signalized Intersection Capacity Analysis

31: Lake Wheeler Rd & US 401 SB Lanes 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ol 4 44 ul
Volume (vph) 0 0 350 0 329 0 0 0 0 0 1747 222
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0
Lane Util. Factor 0.88 1.00 091 1.00
Frt 0.85 1.00 100 085
Flt Protected 1.00 1.00 100 1.00
Satd. Flow (prot) 2787 1863 5085 1583
Flt Permitted 1.00 1.00 100 1.00
Satd. Flow (perm) 2787 1863 5085 1583
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 0 0 389 0 366 0 0 0 0 0 1941 247
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 389 0 366 0 0 0 0 0 1941 247
Turn Type custom Perm
Protected Phases 4 8 6
Permitted Phases 6
Actuated Green, G (s) 15.6 15.6 304 304
Effective Green, g (s) 17.6 17.6 324 324
Actuated g/C Ratio 0.29 0.29 054 054
Clearance Time () 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 818 546 2746 855
v/s Ratio Prot 0.14 c0.20 c0.38
v/s Ratio Perm 0.16
vic Ratio 0.48 0.67 071  0.29
Uniform Delay, d1 17.4 18.6 10.3 7.5
Progression Factor 1.00 1.06 0.34 0.26
Incremental Delay, d2 0.4 3.0 1.2 0.6
Delay (s) 17.8 22.8 4.7 2.6
Level of Service B C A A
Approach Delay (s) 17.8 22.8 0.0 4.4
Approach LOS B C A A
Intersection Summary
HCM Average Control Delay 8.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 77.7% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Option 5)
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HCM Signalized Intersection Capacity Analysis

34: Relocated Hilltop Rd & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 4 ol +4 ul

Volume (vph) 0 51 0 0 0 351 0 1588 7 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.88 095 1.00

Frt 1.00 0.85 100 085

Flt Protected 1.00 1.00 100 1.00

Satd. Flow (prot) 1863 2787 3539 1583

Flt Permitted 1.00 1.00 100 1.00

Satd. Flow (perm) 1863 2787 3539 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 0 57 0 0 0 390 0 1764 8 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 57 0 0 0 390 0 1764 8 0 0 0

Turn Type custom Perm

Protected Phases 4 8 2

Permitted Phases 2

Actuated Green, G (s) 16.4 16.4 59.6  59.6

Effective Green, g (s) 18.4 18.4 616 616

Actuated g/C Ratio 0.20 0.20 0.68 0.68

Clearance Time () 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 381 570 2422 1083

v/s Ratio Prot 0.03 c0.14 c0.50

v/s Ratio Perm 0.01

vic Ratio 0.15 0.68 073 0.01

Uniform Delay, d1 294 33.1 8.9 45

Progression Factor 0.84 1.00 0.64 0.75

Incremental Delay, d2 0.2 3.4 15 0.0

Delay (s) 24.8 36.5 7.3 34

Level of Service C D A A

Approach Delay (s) 24.8 36.5 7.2 0.0

Approach LOS C D A A

Intersection Summary

HCM Average Control Delay 12.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 90.2% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Long Term (Option 5)
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HCM Signalized Intersection Capacity Analysis

34: Relocated Hilltop Rd & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 4 ol 44 ul

Volume (vph) 0 68 0 0 0 474 0 2139 9 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.88 091 1.00

Frt 1.00 0.85 100 085

Flt Protected 1.00 1.00 100 1.00

Satd. Flow (prot) 1863 2787 5085 1583

Flt Permitted 1.00 1.00 100 1.00

Satd. Flow (perm) 1863 2787 5085 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 0 76 0 0 0 527 0 2377 10 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 76 0 0 0 527 0 2377 10 0 0 0

Turn Type custom Perm

Protected Phases 4 8 2

Permitted Phases 2

Actuated Green, G (s) 135 135 325 325

Effective Green, g (s) 15.5 15.5 345 345

Actuated g/C Ratio 0.26 0.26 058 058

Clearance Time () 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 481 720 2924 910

v/s Ratio Prot 0.04 c0.19 c0.47

v/s Ratio Perm 0.01

vic Ratio 0.16 0.73 081 0.01

Uniform Delay, d1 17.2 20.3 10.2 55

Progression Factor 1.50 1.00 0.56 0.43

Incremental Delay, d2 0.1 3.9 2.0 0.0

Delay (s) 26.0 24.2 7.7 24

Level of Service C C A A

Approach Delay (s) 26.0 24.2 7.7 0.0

Approach LOS C C A A

Intersection Summary

HCM Average Control Delay 11.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 90.5% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Option 5)
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HCM Signalized Intersection Capacity Analysis

34: Relocated Hilltop Rd & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 4 ol +4 ul

Volume (vph) 0 205 0 0 0 188 0 799 74 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.88 095 1.00

Frt 1.00 0.85 100 085

Flt Protected 1.00 1.00 100 1.00

Satd. Flow (prot) 1863 2787 3539 1583

Flt Permitted 1.00 1.00 100 1.00

Satd. Flow (perm) 1863 2787 3539 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 0 228 0 0 0 209 0 888 82 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 228 0 0 0 209 0 888 82 0 0 0

Turn Type custom Perm

Protected Phases 4 8 2

Permitted Phases 2

Actuated Green, G (s) 12.5 12.5 335 335

Effective Green, g (s) 14.5 14.5 355 355

Actuated g/C Ratio 0.24 0.24 059 059

Clearance Time () 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 450 674 2094 937

v/s Ratio Prot c0.12 0.07 c0.25

v/s Ratio Perm 0.05

vic Ratio 0.51 0.31 042  0.09

Uniform Delay, d1 19.7 18.6 6.7 5.3

Progression Factor 1.10 1.00 0.47 0.45

Incremental Delay, d2 0.7 0.3 0.6 0.2

Delay (s) 22.3 18.9 3.7 25

Level of Service C B A A

Approach Delay (s) 22.3 18.9 3.6 0.0

Approach LOS C B A A

Intersection Summary

HCM Average Control Delay 8.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 78.4% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Long Term (Option 5)
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HCM Signalized Intersection Capacity Analysis

34: Relocated Hilltop Rd & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 4 ol 44 ul

Volume (vph) 0 277 0 0 0 255 0 1077 99 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.88 091 1.00

Frt 1.00 0.85 100 085

Flt Protected 1.00 1.00 100 1.00

Satd. Flow (prot) 1863 2787 5085 1583

Flt Permitted 1.00 1.00 100 1.00

Satd. Flow (perm) 1863 2787 5085 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 0 308 0 0 0 283 0 1197 110 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 308 0 0 0 283 0 1197 110 0 0 0

Turn Type custom Perm

Protected Phases 4 2

Permitted Phases 8 2

Actuated Green, G (s) 15.0 15.0 31.0 310

Effective Green, g (s) 17.0 17.0 330 330

Actuated g/C Ratio 0.28 0.28 055 055

Clearance Time () 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 528 790 2797 871

v/s Ratio Prot c0.17 c0.24

v/s Ratio Perm 0.10 0.07

vic Ratio 0.58 0.36 043 0.13

Uniform Delay, d1 18.5 17.1 7.9 6.5

Progression Factor 1.24 1.00 0.52 0.46

Incremental Delay, d2 1.3 0.3 0.4 0.3

Delay (s) 24.1 17.4 4.6 33

Level of Service C B A A

Approach Delay (s) 24.1 17.4 45 0.0

Approach LOS C B A A

Intersection Summary

HCM Average Control Delay 9.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 77.1% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Option 5)

Page 1



HCM Signalized Intersection Capacity Analysis

41: U-turn N of LW & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations % +4
Volume (vph) 207 0 0 0 0 738
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 1.00 0.95
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 1770 3539
FIt Permitted 0.95 1.00
Satd. Flow (perm) 1770 3539
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 230 0 0 0 0 820
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 230 0 0 0 0 820
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 17.1 58.9
Effective Green, g (s) 19.1 60.9
Actuated g/C Ratio 0.21 0.68
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 376 2395
v/s Ratio Prot c0.13 c0.23
v/s Ratio Perm
vlc Ratio 0.61 0.34
Uniform Delay, d1 32.1 6.1
Progression Factor 0.82 0.61
Incremental Delay, d2 2.0 0.4
Delay (s) 28.3 4.1
Level of Service C A
Approach Delay (s) 28.3 0.0 4.1
Approach LOS C A A
Intersection Summary
HCM Average Control Delay 9.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Long Term (Option 5)
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HCM Signalized Intersection Capacity Analysis

41: U-turn N of LW & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations % 44
Volume (vph) 279 0 0 0 0 993
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 1.00 0.91
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 1770 5085
FIt Permitted 0.95 1.00
Satd. Flow (perm) 1770 5085
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 310 0 0 0 0 1103
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 310 0 0 0 0 1103
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 15.6 304
Effective Green, g (s) 17.6 324
Actuated g/C Ratio 0.29 0.54
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 519 2746
v/s Ratio Prot c0.18 c0.22
v/s Ratio Perm
vlc Ratio 0.60 0.40
Uniform Delay, d1 18.2 8.1
Progression Factor 0.64 0.53
Incremental Delay, d2 11 0.4
Delay (s) 12.7 4.7
Level of Service B A
Approach Delay (s) 12.7 0.0 4.7
Approach LOS B A A
Intersection Summary
HCM Average Control Delay 6.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 71.8% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

AM 2040 Long Term (Option 5)
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HCM Signalized Intersection Capacity Analysis

41: U-turn N of LW & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations % +4
Volume (vph) 111 0 0 0 0 1555
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 1.00 0.95
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 1770 3539
FIt Permitted 0.95 1.00
Satd. Flow (perm) 1770 3539
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 123 0 0 0 0 1728
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 123 0 0 0 0 1728
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 8.3 37.7
Effective Green, g (s) 10.3 39.7
Actuated g/C Ratio 0.17 0.66
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 304 2342
v/s Ratio Prot c0.07 c0.49
v/s Ratio Perm
vlc Ratio 0.40 0.74
Uniform Delay, d1 22.1 6.7
Progression Factor 0.70 0.35
Incremental Delay, d2 0.8 14
Delay (s) 16.2 3.8
Level of Service B A
Approach Delay (s) 16.2 0.0 3.8
Approach LOS B A A
Intersection Summary
HCM Average Control Delay 4.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 74.7% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Long Term (Option 5)
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HCM Signalized Intersection Capacity Analysis

41: U-turn N of LW & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations % 44
Volume (vph) 150 0 0 0 0 2096
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 1.00 0.91
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 1770 5085
FIt Permitted 0.95 1.00
Satd. Flow (perm) 1770 5085
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 167 0 0 0 0 2329
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 167 0 0 0 0 2329
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 9.1 36.9
Effective Green, g (s) 11.1 38.9
Actuated g/C Ratio 0.18 0.65
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 327 3297
v/s Ratio Prot c0.09 c0.46
v/s Ratio Perm
vlc Ratio 0.51 0.71
Uniform Delay, d1 22.0 6.8
Progression Factor 0.66 0.18
Incremental Delay, d2 1.3 0.8
Delay (s) 15.7 2.1
Level of Service B A
Approach Delay (s) 15.7 0.0 2.1
Approach LOS B A A
Intersection Summary
HCM Average Control Delay 3.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 70.9% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Option 5)
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HCM Signalized Intersection Capacity Analysis

52: South Median Break & US 401 NB Lanes 71512013
2 T I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % +4

Volume (vph) 57 0 0 1733 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0

Lane Util. Factor 1.00 0.95

Frt 1.00 1.00

Flt Protected 0.95 1.00

Satd. Flow (prot) 1770 3539

FIt Permitted 0.95 1.00

Satd. Flow (perm) 1770 3539

Peak-hour factor, PHF 090 090 090 09 090 0.0

Adj. Flow (vph) 63 0 0 1926 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 63 0 0 1926 0 0

Turn Type

Protected Phases 4 2

Permitted Phases

Actuated Green, G (s) 7.5 68.5

Effective Green, g (s) 9.5 70.5

Actuated g/C Ratio 0.11 0.78

Clearance Time () 7.0 7.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 187 2772

v/s Ratio Prot c0.04 c0.54

v/s Ratio Perm

vlc Ratio 0.34 0.69

Uniform Delay, d1 37.3 4.6

Progression Factor 0.81 0.47

Incremental Delay, d2 1.0 1.0

Delay (s) 314 3.2

Level of Service C A

Approach Delay (s) 314 3.2 0.0

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 4.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 75.8% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

AM 2020 Long Term (Option 5)
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HCM Signalized Intersection Capacity Analysis

52: South Median Break & US 401 NB Lanes 71512013
2 T I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % 44

Volume (vph) 75 0 0 2334 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0

Lane Util. Factor 1.00 0.91

Frt 1.00 1.00

Flt Protected 0.95 1.00

Satd. Flow (prot) 1770 5085

FIt Permitted 0.95 1.00

Satd. Flow (perm) 1770 5085

Peak-hour factor, PHF 090 090 090 09 090 0.0

Adj. Flow (vph) 83 0 0 2593 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 83 0 0 2593 0 0

Turn Type

Protected Phases 4 2

Permitted Phases

Actuated Green, G (s) 5.7 40.3

Effective Green, g (s) 7.7 42.3

Actuated g/C Ratio 0.13 0.70

Clearance Time () 7.0 7.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 227 3585

v/s Ratio Prot c0.05 c0.51

v/s Ratio Perm

vlc Ratio 0.37 0.72

Uniform Delay, d1 239 5.3

Progression Factor 0.83 0.36

Incremental Delay, d2 1.0 0.8

Delay (s) 20.8 2.7

Level of Service C A

Approach Delay (s) 20.8 2.7 0.0

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 3.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 71.8% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements AM 2040 Long Term (Option 5)
Frank Amenya, P.E.; Nick Liguori, El Page 1



HCM Signalized Intersection Capacity Analysis

52: South Median Break & US 401 NB Lanes 71512013
2 T I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % +4

Volume (vph) 116 0 0 876 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0

Lane Util. Factor 1.00 0.95

Frt 1.00 1.00

Flt Protected 0.95 1.00

Satd. Flow (prot) 1770 3539

FIt Permitted 0.95 1.00

Satd. Flow (perm) 1770 3539

Peak-hour factor, PHF 090 090 090 09 090 0.0

Adj. Flow (vph) 129 0 0 973 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 129 0 0 973 0 0

Turn Type

Protected Phases 4 2

Permitted Phases

Actuated Green, G (s) 8.4 37.6

Effective Green, g (s) 10.4 39.6

Actuated g/C Ratio 0.17 0.66

Clearance Time () 7.0 7.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 307 2336

v/s Ratio Prot c0.07 c0.27

v/s Ratio Perm

vlc Ratio 0.42 0.42

Uniform Delay, d1 22.1 4.8

Progression Factor 0.73 0.62

Incremental Delay, d2 0.6 0.5

Delay (s) 16.8 35

Level of Service B A

Approach Delay (s) 16.8 35 0.0

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 5.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 74.7% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2020 Long Term (Option 5)
Page 1



HCM Signalized Intersection Capacity Analysis

52: South Median Break & US 401 NB Lanes 71512013
2 T I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % 44

Volume (vph) 155 0 0 1183 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0

Lane Util. Factor 1.00 0.91

Frt 1.00 1.00

Flt Protected 0.95 1.00

Satd. Flow (prot) 1770 5085

FIt Permitted 0.95 1.00

Satd. Flow (perm) 1770 5085

Peak-hour factor, PHF 090 090 090 09 090 0.0

Adj. Flow (vph) 172 0 0 1314 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 172 0 0 1314 0 0

Turn Type

Protected Phases 4 2

Permitted Phases

Actuated Green, G (s) 9.7 36.3

Effective Green, g (s) 11.7 38.3

Actuated g/C Ratio 0.19 0.64

Clearance Time () 7.0 7.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 345 3246

v/s Ratio Prot c0.10 c0.26

v/s Ratio Perm

vlc Ratio 0.50 0.40

Uniform Delay, d1 215 5.3

Progression Factor 0.67 0.58

Incremental Delay, d2 0.7 0.4

Delay (s) 15.1 3.4

Level of Service B A

Approach Delay (s) 15.1 3.4 0.0

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 4.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 70.9% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Option 5)
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HCM Signalized Intersection Capacity Analysis

101: Hilltop Needmore Rd & US 401 SB Lanes 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 ul +4
Volume (vph) 0 275 32 0 0 0 0 0 0 0 763 283
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0
Lane Util. Factor 095 1.00 095 0.88
Frt 100 085 100 085
Flt Protected 100 1.00 100 1.00
Satd. Flow (prot) 3539 1583 3539 2787
Flt Permitted 100 1.00 100 1.00
Satd. Flow (perm) 3539 1583 3539 2787
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 0 306 36 0 0 0 0 0 0 0 848 314
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 306 36 0 0 0 0 0 0 0 848 314
Turn Type Perm custom
Protected Phases 7 68 7
Permitted Phases 7 68
Actuated Green, G (s) 10.7 107 68.3  79.0
Effective Green, g (s) 127 127 70.3 830
Actuated g/C Ratio 014 014 0.78 0.92
Clearance Time () 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 499 223 2764 2725
v/s Ratio Prot c0.09 c0.24  0.02
v/s Ratio Perm 0.02 0.10
vic Ratio 061 0.16 031 012
Uniform Delay, d1 36.3 340 2.8 0.3
Progression Factor 1.00 1.00 0.82 1.00
Incremental Delay, d2 2.2 0.3 0.1 0.0
Delay (s) 386 343 24 0.3
Level of Service D C A A
Approach Delay (s) 38.1 0.0 0.0 1.8
Approach LOS D A A A
Intersection Summary
HCM Average Control Delay 10.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 63.4% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

101: Hilltop Needmore Rd & US 401 SB Lanes 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 44 ul 44
Volume (vph) 0 370 42 0 0 0 0 0 0 0 1026 380
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0
Lane Util. Factor 091 1.00 091 088
Frt 100 085 100 085
Flt Protected 100 1.00 100 1.00
Satd. Flow (prot) 5085 1583 5085 2787
Flt Permitted 100 1.00 100 1.00
Satd. Flow (perm) 5085 1583 5085 2787
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 0 411 47 0 0 0 0 0 0 0 1140 422
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 411 47 0 0 0 0 0 0 0 1140 422
Turn Type Perm custom
Protected Phases 7 68 7
Permitted Phases 7 68
Actuated Green, G (s) 7.0 7.0 39.0 46.0
Effective Green, g (s) 9.0 9.0 39.0 480
Actuated g/C Ratio 015 0.15 0.65 0.80
Clearance Time () 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 763 237 3305 2694
v/s Ratio Prot c0.08 c0.22  0.02
v/s Ratio Perm 0.03 0.13
vic Ratio 054 0.20 034 0.16
Uniform Delay, d1 236 223 4.7 14
Progression Factor 1.00 1.00 0.47 1.00
Incremental Delay, d2 0.7 0.4 0.1 0.0
Delay (s) 243 228 2.3 1.4
Level of Service C C A A
Approach Delay (s) 24.2 0.0 0.0 2.0
Approach LOS C A A A
Intersection Summary
HCM Average Control Delay 7.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 59.8% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
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HCM Signalized Intersection Capacity Analysis

101: Hilltop Needmore Rd & US 401 SB Lanes 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 ul +4
Volume (vph) 0 299 150 0 0 0 0 0 0 0 1521 358
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0
Lane Util. Factor 095 1.00 095 0.88
Frt 100 085 100 085
Flt Protected 100 1.00 100 1.00
Satd. Flow (prot) 3539 1583 3539 2787
Flt Permitted 100 1.00 100 1.00
Satd. Flow (perm) 3539 1583 3539 2787
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 0 332 167 0 0 0 0 0 0 0 1690 398
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 332 167 0 0 0 0 0 0 0 1690 398
Turn Type Perm custom
Protected Phases 7 68 7
Permitted Phases 7 68
Actuated Green, G (s) 9.6 9.6 364  46.0
Effective Green, g (s) 116 116 364 480
Actuated g/C Ratio 019 0.9 0.61 0.80
Clearance Time () 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 684 306 2147 2694
v/s Ratio Prot 0.09 c0.48  0.03
v/s Ratio Perm c0.11 0.11
vic Ratio 049 055 079 0.15
Uniform Delay, d1 215 218 8.9 14
Progression Factor 1.00 1.00 0.34 1.00
Incremental Delay, d2 0.5 2.0 1.3 0.0
Delay (s) 221 238 4.3 1.4
Level of Service C C A A
Approach Delay (s) 22.7 0.0 0.0 3.7
Approach LOS C A A A
Intersection Summary
HCM Average Control Delay 7.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 59.7% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

101: Hilltop Needmore Rd & US 401 SB Lanes 71512013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 44 ul 44
Volume (vph) 0 403 201 0 0 0 0 0 0 0 2050 482
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0
Lane Util. Factor 091 1.00 091 088
Frt 100 085 100 085
Flt Protected 100 1.00 100 1.00
Satd. Flow (prot) 5085 1583 5085 2787
Flt Permitted 100 1.00 100 1.00
Satd. Flow (perm) 5085 1583 5085 2787
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 0 448 223 0 0 0 0 0 0 0 2278 536
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 448 223 0 0 0 0 0 0 0 2278 536
Turn Type Perm custom
Protected Phases 7 68 7
Permitted Phases 7 68
Actuated Green, G (s) 132 132 328  46.0
Effective Green, g (s) 152 152 328 480
Actuated g/C Ratio 025 025 055 0.80
Clearance Time () 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1288 401 2780 2694
v/s Ratio Prot 0.09 c0.45  0.05
v/s Ratio Perm c0.14 0.14
vic Ratio 035 0.56 082 0.20
Uniform Delay, d1 183 195 11.2 14
Progression Factor 1.00 1.00 0.44 1.00
Incremental Delay, d2 0.2 1.7 1.3 0.0
Delay (s) 185 211 6.3 15
Level of Service B C A A
Approach Delay (s) 19.4 0.0 0.0 5.4
Approach LOS B A A A
Intersection Summary
HCM Average Control Delay 8.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements PM 2040 Long Term (Option 5)
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HCM Signalized Intersection Capacity Analysis

102: Hilltop Needmore Rd & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations N ul +4 ul

Volume (vph) 275 0 0 0 0 204 0 1708 82 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 2.0 5.0 5.0

Lane Util. Factor 0.97 1.00 095 1.00

Frt 1.00 0.86 100 085

Flt Protected 0.95 1.00 100 1.00

Satd. Flow (prot) 3433 1611 3539 1583

Flt Permitted 0.95 1.00 100 1.00

Satd. Flow (perm) 3433 1611 3539 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 306 0 0 0 0 227 0 1898 91 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 306 0 0 0 0 227 0 1898 91 0 0 0

Turn Type Prot Free Perm

Protected Phases 78 2

Permitted Phases Free 2

Actuated Green, G (s) 16.7 90.0 59.3 593

Effective Green, g (s) 16.7 90.0 613 613

Actuated g/C Ratio 0.19 1.00 0.68 0.68

Clearance Time () 7.0 7.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 637 1611 2410 1078

v/s Ratio Prot c0.09 c0.54

v/s Ratio Perm 0.14 0.06

vic Ratio 0.48 0.14 0.79  0.08

Uniform Delay, d1 32.8 0.0 9.9 4.9

Progression Factor 0.04 1.00 0.39 0.54

Incremental Delay, d2 0.5 0.2 2.0 0.1

Delay (s) 18 0.2 5.8 2.7

Level of Service A A A A

Approach Delay (s) 1.8 0.2 5.7 0.0

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 4.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 63.4% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

102: Hilltop Needmore Rd & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations by ul 44 ul

Volume (vph) 370 0 0 0 0 275 0 2300 109 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 2.0 5.0 5.0

Lane Util. Factor 0.94 1.00 091 1.00

Frt 1.00 0.86 100 085

Flt Protected 0.95 1.00 100 1.00

Satd. Flow (prot) 4990 1611 5085 1583

Flt Permitted 0.95 1.00 100 1.00

Satd. Flow (perm) 4990 1611 5085 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 411 0 0 0 0 306 0 2556 121 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 411 0 0 0 0 306 0 2556 121 0 0 0

Turn Type Prot Free Perm

Protected Phases 78 2

Permitted Phases Free 2

Actuated Green, G (s) 16.0 60.0 330 330

Effective Green, g (s) 18.0 60.0 350 350

Actuated g/C Ratio 0.30 1.00 058 058

Clearance Time () 7.0 7.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 1497 1611 2966 923

v/s Ratio Prot c0.08 c0.50

v/s Ratio Perm 0.19 0.08

vic Ratio 0.27 0.19 086 0.13

Uniform Delay, d1 16.0 0.0 10.5 5.6

Progression Factor 0.00 1.00 0.35 0.27

Incremental Delay, d2 0.1 0.3 2.8 0.2

Delay (s) 0.1 0.3 6.5 1.7

Level of Service A A A A

Approach Delay (s) 0.1 0.3 6.3 0.0

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 5.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 59.8% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El
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HCM Signalized Intersection Capacity Analysis

102: Hilltop Needmore Rd & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations N ul +4 ul

Volume (vph) 299 0 0 0 0 180 0 855 137 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 2.0 5.0 5.0

Lane Util. Factor 0.97 1.00 095 1.00

Frt 1.00 0.86 100 085

Flt Protected 0.95 1.00 100 1.00

Satd. Flow (prot) 3433 1611 3539 1583

Flt Permitted 0.95 1.00 100 1.00

Satd. Flow (perm) 3433 1611 3539 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 332 0 0 0 0 200 0 950 152 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 332 0 0 0 0 200 0 950 152 0 0 0

Turn Type Prot Free Perm

Protected Phases 78 2

Permitted Phases Free 2

Actuated Green, G (s) 19.0 60.0 300 300

Effective Green, g (s) 21.0 60.0 320 320

Actuated g/C Ratio 0.35 1.00 053 053

Clearance Time () 7.0 7.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 1202 1611 1887 844

v/s Ratio Prot c0.10 c0.27

v/s Ratio Perm 0.12 0.10

vic Ratio 0.28 0.12 050 0.18

Uniform Delay, d1 14.0 0.0 8.9 7.2

Progression Factor 0.01 1.00 0.52 0.47

Incremental Delay, d2 0.1 0.2 0.9 0.4

Delay (s) 0.2 0.2 5.6 3.8

Level of Service A A A A

Approach Delay (s) 0.2 0.2 5.3 0.0

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 3.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 59.7% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
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HCM Signalized Intersection Capacity Analysis

102: Hilltop Needmore Rd & US 401 NB Lanes 71512013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations by ul 44 ul

Volume (vph) 403 0 0 0 0 244 0 1153 185 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 2.0 5.0 5.0

Lane Util. Factor 0.94 1.00 091 1.00

Frt 1.00 0.86 100 085

Flt Protected 0.95 1.00 100 1.00

Satd. Flow (prot) 4990 1611 5085 1583

Flt Permitted 0.95 1.00 100 1.00

Satd. Flow (perm) 4990 1611 5085 1583

Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90

Adj. Flow (vph) 448 0 0 0 0 271 0 1281 206 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 448 0 0 0 0 271 0 1281 206 0 0 0

Turn Type Prot Free Perm

Protected Phases 78 2

Permitted Phases Free 2

Actuated Green, G (s) 23.0 60.0 260 26.0

Effective Green, g (s) 25.0 60.0 280 280

Actuated g/C Ratio 0.42 1.00 047 047

Clearance Time () 7.0 7.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 2079 1611 2373 739

v/s Ratio Prot c0.09 c0.25

v/s Ratio Perm 0.17 0.13

vic Ratio 0.22 0.17 054 0.28

Uniform Delay, d1 11.2 0.0 11.4 9.8

Progression Factor 0.00 1.00 0.51 0.47

Incremental Delay, d2 0.1 0.2 0.8 0.9

Delay (s) 0.1 0.2 6.7 5.5

Level of Service A A A A

Approach Delay (s) 0.1 0.2 6.5 0.0

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 4.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 60.4% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements
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HCM Signalized Intersection Capacity Analysis

201: North U-turn Median & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations N +4
Volume (vph) 149 0 0 0 0 897
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 0.97 0.95
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 3433 3539
FIt Permitted 0.95 1.00
Satd. Flow (perm) 3433 3539
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 166 0 0 0 0 997
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 166 0 0 0 0 997
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 9.7 66.3
Effective Green, g (s) 11.7 68.3
Actuated g/C Ratio 0.13 0.76
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 446 2686
v/s Ratio Prot c0.05 c0.28
v/s Ratio Perm
vlc Ratio 0.37 0.37
Uniform Delay, d1 35.8 3.6
Progression Factor 0.98 1.00
Incremental Delay, d2 0.4 0.4
Delay (s) 35.3 4.0
Level of Service D A
Approach Delay (s) 35.3 0.0 4.0
Approach LOS D A A
Intersection Summary
HCM Average Control Delay 8.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 88.6% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

201: North U-turn Median & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations N 44
Volume (vph) 199 0 0 0 0 1207
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 0.97 0.91
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 3433 5085
FIt Permitted 0.95 1.00
Satd. Flow (perm) 3433 5085
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 221 0 0 0 0 1341
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 221 0 0 0 0 1341
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 9.2 36.8
Effective Green, g (s) 11.2 38.8
Actuated g/C Ratio 0.19 0.65
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 641 3288
v/s Ratio Prot c0.06 c0.26
v/s Ratio Perm
vlc Ratio 0.34 041
Uniform Delay, d1 21.2 5.1
Progression Factor 0.71 1.00
Incremental Delay, d2 0.2 0.4
Delay (s) 15.2 55
Level of Service B A
Approach Delay (s) 15.2 0.0 55
Approach LOS B A A
Intersection Summary
HCM Average Control Delay 6.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

201: North U-turn Median & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations N +4
Volume (vph) 191 0 0 0 0 1688
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 0.97 0.95
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 3433 3539
FIt Permitted 0.95 1.00
Satd. Flow (perm) 3433 3539
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 212 0 0 0 0 1876
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 212 0 0 0 0 1876
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 9.1 36.9
Effective Green, g (s) 11.1 38.9
Actuated g/C Ratio 0.18 0.65
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 635 2294
v/s Ratio Prot c0.06 c0.53
v/s Ratio Perm
vlc Ratio 0.33 0.82
Uniform Delay, d1 21.2 7.9
Progression Factor 0.81 1.00
Incremental Delay, d2 0.3 3.4
Delay (s) 17.6 11.3
Level of Service B B
Approach Delay (s) 17.6 0.0 11.3
Approach LOS B A B
Intersection Summary
HCM Average Control Delay 11.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 85.8% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

201: North U-turn Median & US 401 SB Lanes 71512013
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations N 44
Volume (vph) 259 0 0 0 0 2273
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0
Lane Util. Factor 0.97 0.91
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 3433 5085
FIt Permitted 0.95 1.00
Satd. Flow (perm) 3433 5085
Peak-hour factor, PHF 090 090 090 09 090 0.0
Adj. Flow (vph) 288 0 0 0 0 2526
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 288 0 0 0 0 2526
Turn Type
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 10.2 35.8
Effective Green, g (s) 12.2 37.8
Actuated g/C Ratio 0.20 0.63
Clearance Time () 7.0 7.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 698 3204
v/s Ratio Prot c0.08 c0.50
v/s Ratio Perm
vlc Ratio 041 0.79
Uniform Delay, d1 20.8 8.2
Progression Factor 0.75 1.00
Incremental Delay, d2 0.4 2.0
Delay (s) 16.0 10.2
Level of Service B B
Approach Delay (s) 16.0 0.0 10.2
Approach LOS B A B
Intersection Summary
HCM Average Control Delay 10.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 81.2% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

13-405 US 401 Interim Improvements

Frank Amenya, P.E.; Nick Liguori, El

PM 2040 Long Term (Option 5)
Page 1
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Davenport Transportation Consulting
305 W. 4th Street, Suite 2A
Winston-Salem, NC 27101

Phone: 336-744-1636

Counted by: L. Reid File Name : US 401 @ Ten Ten
Site Code : 00000000
Start Date :5/1/2013

Weather: Rain PageNo :1
Groups Printed- Unshifted - Bank 1 - Bank 2
Southbound Westbound Northbound Eastbound
Start Time | Left | Thru | Right | Peds | ap.tom | Left | Thru | Right | Peds | ap.ow | Left | Thru | Right | Peds | app.tom | Left | Thru | Right | Peds | ap. tow | int. Total |

06:00 AM 3 46 4 1 54| 17 67 15 0 99| 11 153 2 0 166| 23 13 8 0 44 363
06:15 AM 8 61 16 0 85| 23 98 39 0 160 5 218 7 1 231| 19 22 8 0 49 525
06:30 AM 14 63 18 2 97 20 135 43 0 198 12 276 6 0 294 40 23 5 0 68 657
06:45 AM 14 93 27 0 134 21 121 56 0 198 25 288 6 0 319 37 28 12 0 77 728
Total| 39 263 65 3 370 | 81 421 153 0 655| 53 935 21 1 1010 119 86 33 0 238| 2273
07:00AM | 12 71 13 5 01| 15 111 85 0 211| 16 341 8 1 366| 59 32 15 0 106 784
07:15AM | 32 136 10 0 178| 20 126 68 0 214| 16 299 11 0 326| 57 52 21 0 130 848
07:30 AM 36 137 12 1 186 20 116 94 0 230 13 351 16 1 381 70 41 21 0 132 929
07:45AM | 37 181 18 0 236| 28 92 62 0 182 15 396 19 1 431 60 44 21 0 125 974
Total | 117 525 53 6 701| 83 445 309 0 837| 60 1387 54 3 1504 | 246 169 78 0 493 | 3535
08:00 AM 32 108 16 3 159 | 21 101 43 0 165| 17 344 21 2 34| 65 43 19 0 127 835
08:15 AM 28 120 16 2 166 | 26 101 33 0 160| 29 295 16 1 341| 54 66 22 0 142 809
08:30 AM 7 134 21 2 164| 37 102 29 0 68| 31 215 13 3 262 | 40 44 31 0 115 709
08:45 AM 23 128 15 3 169 | 23 84 22 0 129| 16 170 15 3 204| 45 42 31 0 118 620
Total| 90 490 68 10 658 | 107 388 127 0 622| 93 1024 65 9 1191| 204 195 103 0 502 | 2973
09:00 AM 27 123 19 2 171 35 91 25 0 151 39 170 7 3 219| 48 58 42 0 148 689
09:15 AM 23 160 17 5 205| 55 76 13 0 144 | 41 115 9 3 168 38 95 70 0 203 720
09:30 AM 36 210 12 5 263| 34 60 19 0 13| 27 119 15 0 61| 52 65 98 0 215 752
09:45 AM 28 130 17 1 176 | 32 56 15 0 03| 31 128 15 2 176 | 27 39 34 0 100 555
Total | 114 623 65 13 815 | 156 283 72 0 511| 138 532 46 8 724 | 165 257 244 0 666 | 2716
10:00 AM 15 104 15 3 137 18 42 14 0 74| 21 134 15 2 172| 29 32 13 0 74 457
10:15 AM 22 101 15 2 140 21 55 19 0 95| 31 151 13 2 197 | 24 31 11 0 66 498
10:30 AM 20 109 12 1 142| 18 51 18 0 87| 27 149 11 1 188| 26 37 12 0 75 492
10:45 AM 21 85 21 5 132| 23 54 13 0 90| 39 123 14 0 176 | 25 41 17 0 83 481
Total| 78 399 63 11 551 80 202 64 0 346| 118 557 53 5 733 | 104 141 53 0 208 | 1928
11:00 AM 29 106 16 10 61| 22 57 19 0 98| 48 126 6 1 181 32 41 16 0 89 529
11:15 AM 31 106 12 2 151 | 25 48 21 0 94| 51 131 13 1 196 | 36 48 22 0 106 547
11:30 AM 31 98 23 6 158 | 23 52 13 0 88| 45 145 15 2 207| 28 59 30 0 117 570
11:45 AM 34 112 10 7 163| 25 52 16 1 94| 43 141 16 4 204| 28 45 28 0 101 562
Total | 125 422 61 25 633| 95 209 69 1 374| 187 543 50 8 788 | 124 193 96 0 413 | 2208
12:00PM | 40 124 15 5 84| 27 52 17 0 96| 55 156 20 5 236| 36 61 49 0 146 662
12:15 PM 28 134 7 8 177| 33 43 21 0 97| 49 162 19 0 230| 3 59 51 0 145 649
12:30 PM 21 124 19 2 66| 32 71 23 0 126 | 54 153 18 2 27| 27 52 24 0 103 622
12:45 PM 30 118 16 7 171 25 56 16 0 97| 43 138 15 4 200 26 76 18 0 120 588
Total | 119 500 57 22 698 | 117 222 77 0 416 201 609 72 11 893 | 124 248 142 0 514 | 2521
01:00 PM 32 104 16 5 157 32 37 23 0 92| 40 152 15 4 211 35 64 12 0 111 571
01:15 PM 3 107 18 5 166 | 29 46 20 0 95| 36 168 11 0 215| 25 63 10 0 98 574
01:30 PM 28 9 25 10 159 | 32 58 13 0 103| 36 127 19 3 185| 28 68 23 0 119 566
01:45 PM 37 114 17 5 173| 27 57 20 0 104| 38 141 24 1 204| 37 37 21 0 95 576
Total | 133 421 76 25 655 | 120 198 76 0 394| 150 588 69 8 815| 125 232 66 0 423 | 2287
02:00 PM 29 115 14 5 163| 25 52 24 0 01| 35 159 17 4 215| 22 57 24 0 103 582
02:15 PM 33 138 20 0 191 23 68 17 0 108| 42 145 10 3 200 27 57 25 0 109 608
02:30 PM 30 122 23 3 178 24 71 21 0 116 | 41 145 11 1 198 59 62 27 0 148 640
02:45 PM 32 118 22 2 174| 32 58 28 0 18| 41 174 14 1 230| 36 63 30 0 129 651
Total | 124 493 79 10 706 | 104 249 90 0 443 ] 159 623 52 9 843 | 144 239 106 0 489 | 2481
03:00 PM 36 162 23 1 222| 28 52 23 0 103| 52 172 9 1 234| 38 73 54 0 165 724
03:15 PM 63 169 21 6 259 | 31 51 21 0 103| 36 144 14 2 196 | 35 103 33 0 171 729
03:30PM| 49 180 20 2 251 23 50 16 0 89| 34 150 17 0 201| 37 128 27 0 192 733
03:45 PM 51 195 27 2 275| 33 50 20 0 103| 31 138 20 1 190 41 96 24 0 161 729
Total | 199 706 91 11 1007 | 115 203 80 0 398| 153 604 60 4 821 | 151 400 138 0 689 | 2915
04:00PM| 45 191 30 6 272 37 45 19 0 01| 46 152 22 1 221 27 107 24 0 158 752
04:15 PM 79 258 25 3 35| 37 58 13 0 108| 39 155 20 2 216 | 40 112 28 0 180 869
04:30 PM 76 202 30 4 312| 39 76 17 0 132| 47 180 31 0 258 | 48 126 24 0 198 900
04:45 PM 63 288 28 5 384| 37 83 17 0 137| 37 167 24 2 230 31 128 22 0 181 932
Total | 263 939 113 18 1333 | 150 262 66 0 478 | 169 654 97 5 925 | 146 473 98 0 717 | 3453




Davenport Transportation Consulting
305 W. 4th Street, Suite 2A
Winston-Salem, NC 27101

Phone: 336-744-1636

Counted by: L. Reid File Name : US 401 @ Ten Ten
Site Code : 00000000
Start Date :5/1/2013

Weather: Rain Page No :2
Groups Printed- Unshifted - Bank 1 - Bank 2
Southbound Westbound Northbound Eastbound
Start Time | Left ‘ Thru ‘ Right ‘ Peds ‘ App.Total | Left ‘ Thru ‘ Right ‘ Peds ‘ App. Toral | Left ‘ Thru ‘ Right ‘ Peds ‘ App.Total | Left ‘ Thru ‘ Right ‘ Peds ‘ App. Total | Int. Total ‘
05:00 PM 69 256 35 1 361 39 73 17 1 130 54 213 41 2 310 29 128 34 0 191 992
05:15 PM 85 333 38 0 456 42 83 21 0 146 66 218 27 4 315 35 126 28 0 189 | 1106
05:30 PM 78 288 38 0 404 48 64 19 0 131 50 172 33 2 257 44 128 32 0 204 996
05:45 PM 82 342 33 2 459 51 76 24 0 151 43 166 21 1 231 38 113 34 0 185 | 1026
Total | 314 1219 144 3 1680 | 180 296 81 1 558 | 213 769 122 9 1113 | 146 495 128 0 769 | 4120
06:00 PM 75 278 39 2 394 29 70 21 1 121 29 178 24 3 234 33 115 29 0 177 926
06:15 PM 62 194 35 2 293 39 96 23 0 158 48 170 23 3 244 55 129 26 0 210 905
06:30 PM 67 146 21 2 236 40 80 28 1 149 26 176 23 4 229 48 110 9 0 167 781
06:45 PM 57 136 20 2 215 41 79 20 0 140 30 157 17 1 205 37 108 14 0 159 719
Total | 261 754 115 8 1138 | 149 325 92 2 568 | 133 681 87 11 912 | 173 462 78 0 713 | 3331
07:00 PM 45 121 22 3 191 27 58 27 0 112 31 124 14 4 173 22 82 17 0 121 597
07:15 PM 54 106 11 2 173 23 38 30 0 91 34 111 16 0 161 34 79 10 0 123 548
07:30 PM 45 105 22 2 174 14 40 18 0 72 29 87 8 0 124 30 69 9 0 108 478
07:45 PM 42 108 14 5 169 36 43 8 1 88 15 81 16 0 112 16 41 6 0 63 432
Total | 186 440 69 12 707 | 100 179 83 1 363 | 109 403 54 4 570 | 102 271 42 0 415 | 2055
08:00 PM 21 104 16 5 146 18 29 11 0 58 23 74 13 0 110 22 61 6 0 89 403
08:15 PM 36 104 10 3 153 22 31 7 0 60 19 97 13 1 130 16 81 9 0 106 449
08:30 PM 36 107 14 0 157 22 30 4 0 56 22 81 9 1 113 24 58 6 0 88 414
08:45 PM 40 73 22 3 138 20 29 8 0 57 14 85 11 0 110 17 43 6 0 66 371
Total | 133 388 62 11 594 82 119 30 0 231 78 337 46 2 463 79 243 27 0 349 | 1637
09:00 PM 27 76 10 2 115 11 27 7 0 45 22 76 11 1 110 9 53 9 0 71 341
09:15 PM 50 93 14 6 163 22 17 11 0 50 10 83 5 1 99 11 43 0 0 54 366
09:30 PM 28 69 9 0 106 9 12 11 0 32 9 50 5 0 64 9 42 6 0 57 259
09:45 PM 23 65 11 3 102 8 12 2 0 22 11 39 9 1 60 7 41 3 0 51 235
Total | 128 303 44 11 486 50 68 31 0 149 52 248 30 3 333 36 179 18 0 233 | 1201
Grand Total | 2423 8885 1225 199 12732 | 1769 4069 1500 5 7343 | 2066 10494 978 100 13638 | 2188 4283 1450 0 7921 | 41634
Apprch % 19 698 96 1.6 241 554 204 0.1 151 769 72 07 276 541 183 0
Total% | 58 213 29 05 306| 42 98 36 0 17.6 5 252 23 02 328| 53 103 35 0 19
Unshifted | 2412 8657 1202 155 12426 | 1745 4042 1497 4 72882032 o 562 7 was | oz s s 0 o1 40ss
s oL 03 76 i 15 it ia o8 02 0 o7 ie % is H i e 05 22 o T4 e
s a3 o1 o 02 208 o4 H o B » H 0 0 o1 1 o2 o H 0 o H 0z




Davenport Transportation Consulting
305 W. 4th Street, Suite 2A
Winston-Salem, NC 27101

Phone: 336-744-1636

Counted by: L. Reid File Name : US 401 @ Ten Ten
Site Code : 00000000
Start Date :5/1/2013

Weather: Rain PageNo :3

Out In Total
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Davenport Transportation Consulting
305 W. 4th Street, Suite 2A
Winston-Salem, NC 27101

Phone: 336-744-1636

Counted by: L. Reid File Name : US 401 @ Ten Ten
Site Code : 00000000
Start Date :5/1/2013

Weather: Rain PageNo :4

Southbound Westbound Northbound Eastbound

Start Time | Left ‘ Thru ‘ Right ‘ Peds ‘ App.Total | Left ‘ Thru ‘ Right ‘ Peds ‘ App.Total | Left ‘ Thru ‘ Right ‘ Peds ‘ App.Total | Left ‘ Thru ‘ Right ‘ Peds ‘ App. Total | Int. Total ‘
Peak Hour Analysis From 06:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 32 136 10 0 178 20 126 68 0 214 16 299 11 0 326 57 52 21 0 130 848
07:30 AM 36 137 12 1 186 20 116 94 0 230 13 351 16 1 381 70 41 21 0 132 929
07:45 AM 37 181 18 0 236 28 92 62 0 182 15 396 19 1 431 60 44 21 0 125 974
08:00 AM 32 108 16 3 159 21 101 43 0 165 17 344 21 2 384 65 43 19 0 127 835
Total Volume | 137 562 56 4 759 89 435 267 0 791 61 1390 67 4 1522 | 252 180 82 0 514 3586

% App. Total
PHF | .926 .776 .778 .333 .804 | .795 .863 .710 .000 .860 | .897 .878 .798 .500 .883 | .900 .865 .976 .000 .973 .920

Out In Total
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Davenport Transportation Consulting
305 W. 4th Street, Suite 2A
Winston-Salem, NC 27101

Phone: 336-744-1636

Counted by: L. Reid File Name : US 401 @ Ten Ten
Site Code : 00000000
Start Date :5/1/2013

Weather: Rain PageNo :5

Southbound Westbound Northbound Eastbound
Start Time | Left ‘ Thru ‘ Right ‘ Peds ‘ App.Total | Left ‘ Thru ‘ Right ‘ Peds ‘ App. Toral | Left ‘ Thru ‘ Right ‘ Peds ‘ App.Total | Left ‘ Thru ‘ Right ‘ Peds ‘ App. Total | Int. Total ‘
Peak Hour Analysis From 12:00 PM to 09:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 69 256 35 1 361| 39 73 17 1 130 54 213 41
05:15 PM 85 333 38 0 456 | 42 83 21 0 146| 66 218 27
05:30 PM 78 283 38 0 404 | 48 64 19 0 131| 50 172 33

0

1

310 29 128 34
315 35 126 28 189 | 1106
257 44 128 32 204 996

0 191 992
0
0

231 38 113 34 0 185 | 1026
0
0
0

05:45 PM 82 342 33 2 459 51 76 24 151 43 166 21
Total Volume | 314 1219 144 3 1680 | 180 296 81 558 | 213 769 122 1113 | 146 495 128 769 | 4120
% App. Total | 18.7 726 8.6 0.2 32.3 53 145 0.2 19.1 69.1 11 19 64.4 16.6

PHF | 924 .891 .947 .375 915| 882 .892 .844 250 924 | 807 .882 .744 563  .883 ] .830 .967 .941 .00

o
0Ok NAN

942 | 931

Out In Total
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Davenport Transportation Consulting
305 W. 4th Street, Suite 2A
Winston-Salem, NC 27101

Phone: 336-744-1636

Counted by: L. Reid File Name : US 401 @ Ten Ten
Site Code : 00000000
Start Date :5/1/2013

Weather: Rain PageNo :1
Groups Printed- Unshifted - Bank 1 - Bank 2
Southbound Westbound Northbound Eastbound
Start Time | Left | Thru | Right | Peds | ap.tom | Left | Thru | Right | Peds | ap.ow | Left | Thru | Right | Peds | app.tom | Left | Thru | Right | Peds | ap. tow | int. Total |

06:00 AM 3 46 4 1 54| 17 67 15 0 99| 11 153 2 0 166| 23 13 8 0 44 363
06:15 AM 8 61 16 0 85| 23 98 39 0 160 5 218 7 1 231| 19 22 8 0 49 525
06:30 AM 14 63 18 2 97 20 135 43 0 198 12 276 6 0 294 40 23 5 0 68 657
06:45 AM 14 93 27 0 134 21 121 56 0 198 25 288 6 0 319 37 28 12 0 77 728
Total| 39 263 65 3 370 | 81 421 153 0 655| 53 935 21 1 1010 119 86 33 0 238| 2273
07:00AM | 12 71 13 5 01| 15 111 85 0 211| 16 341 8 1 366| 59 32 15 0 106 784
07:15AM | 32 136 10 0 178| 20 126 68 0 214| 16 299 11 0 326| 57 52 21 0 130 848
07:30 AM 36 137 12 1 186 20 116 94 0 230 13 351 16 1 381 70 41 21 0 132 929
07:45AM | 37 181 18 0 236| 28 92 62 0 182 15 396 19 1 431 60 44 21 0 125 974
Total | 117 525 53 6 701| 83 445 309 0 837| 60 1387 54 3 1504 | 246 169 78 0 493 | 3535
08:00 AM 32 108 16 3 159 | 21 101 43 0 165| 17 344 21 2 34| 65 43 19 0 127 835
08:15 AM 28 120 16 2 166 | 26 101 33 0 160| 29 295 16 1 341| 54 66 22 0 142 809
08:30 AM 7 134 21 2 164| 37 102 29 0 68| 31 215 13 3 262 | 40 44 31 0 115 709
08:45 AM 23 128 15 3 169 | 23 84 22 0 129| 16 170 15 3 204| 45 42 31 0 118 620
Total| 90 490 68 10 658 | 107 388 127 0 622| 93 1024 65 9 1191| 204 195 103 0 502 | 2973
09:00 AM 27 123 19 2 171 35 91 25 0 151 39 170 7 3 219| 48 58 42 0 148 689
09:15 AM 23 160 17 5 205| 55 76 13 0 144 | 41 115 9 3 168 38 95 70 0 203 720
09:30 AM 36 210 12 5 263| 34 60 19 0 13| 27 119 15 0 61| 52 65 98 0 215 752
09:45 AM 28 130 17 1 176 | 32 56 15 0 03| 31 128 15 2 176 | 27 39 34 0 100 555
Total | 114 623 65 13 815 | 156 283 72 0 511| 138 532 46 8 724 | 165 257 244 0 666 | 2716
10:00 AM 15 104 15 3 137 18 42 14 0 74| 21 134 15 2 172| 29 32 13 0 74 457
10:15 AM 22 101 15 2 140 21 55 19 0 95| 31 151 13 2 197 | 24 31 11 0 66 498
10:30 AM 20 109 12 1 142| 18 51 18 0 87| 27 149 11 1 188| 26 37 12 0 75 492
10:45 AM 21 85 21 5 132| 23 54 13 0 90| 39 123 14 0 176 | 25 41 17 0 83 481
Total| 78 399 63 11 551 80 202 64 0 346| 118 557 53 5 733 | 104 141 53 0 208 | 1928
11:00 AM 29 106 16 10 61| 22 57 19 0 98| 48 126 6 1 181 32 41 16 0 89 529
11:15 AM 31 106 12 2 151 | 25 48 21 0 94| 51 131 13 1 196 | 36 48 22 0 106 547
11:30 AM 31 98 23 6 158 | 23 52 13 0 88| 45 145 15 2 207| 28 59 30 0 117 570
11:45 AM 34 112 10 7 163| 25 52 16 1 94| 43 141 16 4 204| 28 45 28 0 101 562
Total | 125 422 61 25 633| 95 209 69 1 374| 187 543 50 8 788 | 124 193 96 0 413 | 2208
12:00PM | 40 124 15 5 84| 27 52 17 0 96| 55 156 20 5 236| 36 61 49 0 146 662
12:15 PM 28 134 7 8 177| 33 43 21 0 97| 49 162 19 0 230| 3 59 51 0 145 649
12:30 PM 21 124 19 2 66| 32 71 23 0 126 | 54 153 18 2 27| 27 52 24 0 103 622
12:45 PM 30 118 16 7 171 25 56 16 0 97| 43 138 15 4 200 26 76 18 0 120 588
Total | 119 500 57 22 698 | 117 222 77 0 416 201 609 72 11 893 | 124 248 142 0 514 | 2521
01:00 PM 32 104 16 5 157 32 37 23 0 92| 40 152 15 4 211 35 64 12 0 111 571
01:15 PM 3 107 18 5 166 | 29 46 20 0 95| 36 168 11 0 215| 25 63 10 0 98 574
01:30 PM 28 9 25 10 159 | 32 58 13 0 103| 36 127 19 3 185| 28 68 23 0 119 566
01:45 PM 37 114 17 5 173| 27 57 20 0 104| 38 141 24 1 204| 37 37 21 0 95 576
Total | 133 421 76 25 655 | 120 198 76 0 394| 150 588 69 8 815| 125 232 66 0 423 | 2287
02:00 PM 29 115 14 5 163| 25 52 24 0 01| 35 159 17 4 215| 22 57 24 0 103 582
02:15 PM 33 138 20 0 191 23 68 17 0 108| 42 145 10 3 200 27 57 25 0 109 608
02:30 PM 30 122 23 3 178 24 71 21 0 116 | 41 145 11 1 198 59 62 27 0 148 640
02:45 PM 32 118 22 2 174| 32 58 28 0 18| 41 174 14 1 230| 36 63 30 0 129 651
Total | 124 493 79 10 706 | 104 249 90 0 443 ] 159 623 52 9 843 | 144 239 106 0 489 | 2481
03:00 PM 36 162 23 1 222| 28 52 23 0 103| 52 172 9 1 234| 38 73 54 0 165 724
03:15 PM 63 169 21 6 259 | 31 51 21 0 103| 36 144 14 2 196 | 35 103 33 0 171 729
03:30PM| 49 180 20 2 251 23 50 16 0 89| 34 150 17 0 201| 37 128 27 0 192 733
03:45 PM 51 195 27 2 275| 33 50 20 0 103| 31 138 20 1 190 41 96 24 0 161 729
Total | 199 706 91 11 1007 | 115 203 80 0 398| 153 604 60 4 821 | 151 400 138 0 689 | 2915
04:00PM| 45 191 30 6 272 37 45 19 0 01| 46 152 22 1 221 27 107 24 0 158 752
04:15 PM 79 258 25 3 35| 37 58 13 0 108| 39 155 20 2 216 | 40 112 28 0 180 869
04:30 PM 76 202 30 4 312| 39 76 17 0 132| 47 180 31 0 258 | 48 126 24 0 198 900
04:45 PM 63 288 28 5 384| 37 83 17 0 137| 37 167 24 2 230 31 128 22 0 181 932
Total | 263 939 113 18 1333 | 150 262 66 0 478 | 169 654 97 5 925 | 146 473 98 0 717 | 3453




Davenport Transportation Consulting
305 W. 4th Street, Suite 2A
Winston-Salem, NC 27101

Phone: 336-744-1636

Counted by: L. Reid File Name : US 401 @ Ten Ten
Site Code : 00000000
Start Date :5/1/2013

Weather: Rain Page No :2
Groups Printed- Unshifted - Bank 1 - Bank 2
Southbound Westbound Northbound Eastbound
Start Time | Left ‘ Thru ‘ Right ‘ Peds ‘ App.Total | Left ‘ Thru ‘ Right ‘ Peds ‘ App. Toral | Left ‘ Thru ‘ Right ‘ Peds ‘ App.Total | Left ‘ Thru ‘ Right ‘ Peds ‘ App. Total | Int. Total ‘
05:00 PM 69 256 35 1 361 39 73 17 1 130 54 213 41 2 310 29 128 34 0 191 992
05:15 PM 85 333 38 0 456 42 83 21 0 146 66 218 27 4 315 35 126 28 0 189 | 1106
05:30 PM 78 288 38 0 404 48 64 19 0 131 50 172 33 2 257 44 128 32 0 204 996
05:45 PM 82 342 33 2 459 51 76 24 0 151 43 166 21 1 231 38 113 34 0 185 | 1026
Total | 314 1219 144 3 1680 | 180 296 81 1 558 | 213 769 122 9 1113 | 146 495 128 0 769 | 4120
06:00 PM 75 278 39 2 394 29 70 21 1 121 29 178 24 3 234 33 115 29 0 177 926
06:15 PM 62 194 35 2 293 39 96 23 0 158 48 170 23 3 244 55 129 26 0 210 905
06:30 PM 67 146 21 2 236 40 80 28 1 149 26 176 23 4 229 48 110 9 0 167 781
06:45 PM 57 136 20 2 215 41 79 20 0 140 30 157 17 1 205 37 108 14 0 159 719
Total | 261 754 115 8 1138 | 149 325 92 2 568 | 133 681 87 11 912 | 173 462 78 0 713 | 3331
07:00 PM 45 121 22 3 191 27 58 27 0 112 31 124 14 4 173 22 82 17 0 121 597
07:15 PM 54 106 11 2 173 23 38 30 0 91 34 111 16 0 161 34 79 10 0 123 548
07:30 PM 45 105 22 2 174 14 40 18 0 72 29 87 8 0 124 30 69 9 0 108 478
07:45 PM 42 108 14 5 169 36 43 8 1 88 15 81 16 0 112 16 41 6 0 63 432
Total | 186 440 69 12 707 | 100 179 83 1 363 | 109 403 54 4 570 | 102 271 42 0 415 | 2055
08:00 PM 21 104 16 5 146 18 29 11 0 58 23 74 13 0 110 22 61 6 0 89 403
08:15 PM 36 104 10 3 153 22 31 7 0 60 19 97 13 1 130 16 81 9 0 106 449
08:30 PM 36 107 14 0 157 22 30 4 0 56 22 81 9 1 113 24 58 6 0 88 414
08:45 PM 40 73 22 3 138 20 29 8 0 57 14 85 11 0 110 17 43 6 0 66 371
Total | 133 388 62 11 594 82 119 30 0 231 78 337 46 2 463 79 243 27 0 349 | 1637
09:00 PM 27 76 10 2 115 11 27 7 0 45 22 76 11 1 110 9 53 9 0 71 341
09:15 PM 50 93 14 6 163 22 17 11 0 50 10 83 5 1 99 11 43 0 0 54 366
09:30 PM 28 69 9 0 106 9 12 11 0 32 9 50 5 0 64 9 42 6 0 57 259
09:45 PM 23 65 11 3 102 8 12 2 0 22 11 39 9 1 60 7 41 3 0 51 235
Total | 128 303 44 11 486 50 68 31 0 149 52 248 30 3 333 36 179 18 0 233 | 1201
Grand Total | 2423 8885 1225 199 12732 | 1769 4069 1500 5 7343 | 2066 10494 978 100 13638 | 2188 4283 1450 0 7921 | 41634
Apprch % 19 698 96 1.6 241 554 204 0.1 151 769 72 07 276 541 183 0
Total% | 58 213 29 05 306| 42 98 36 0 17.6 5 252 23 02 328| 53 103 35 0 19
Unshifted | 2412 8657 1202 155 12426 | 1745 4042 1497 4 72882032 o 562 7 was | oz s s 0 o1 40ss
s oL 03 76 i 15 it ia o8 02 0 o7 ie % is H i e 05 22 o T4 e
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Davenport Transportation Consulting
305 W. 4th Street, Suite 2A
Winston-Salem, NC 27101

Phone: 336-744-1636

Counted by: L. Reid File Name : US 401 @ Ten Ten
Site Code : 00000000
Start Date :5/1/2013

Weather: Rain PageNo :3

Out In Total
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Davenport Transportation Consulting
305 W. 4th Street, Suite 2A
Winston-Salem, NC 27101

Phone: 336-744-1636

Counted by: L. Reid File Name : US 401 @ Ten Ten
Site Code : 00000000
Start Date :5/1/2013

Weather: Rain PageNo :4

Southbound Westbound Northbound Eastbound

Start Time | Left ‘ Thru ‘ Right ‘ Peds ‘ App.Total | Left ‘ Thru ‘ Right ‘ Peds ‘ App.Total | Left ‘ Thru ‘ Right ‘ Peds ‘ App.Total | Left ‘ Thru ‘ Right ‘ Peds ‘ App. Total | Int. Total ‘
Peak Hour Analysis From 06:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 32 136 10 0 178 20 126 68 0 214 16 299 11 0 326 57 52 21 0 130 848
07:30 AM 36 137 12 1 186 20 116 94 0 230 13 351 16 1 381 70 41 21 0 132 929
07:45 AM 37 181 18 0 236 28 92 62 0 182 15 396 19 1 431 60 44 21 0 125 974
08:00 AM 32 108 16 3 159 21 101 43 0 165 17 344 21 2 384 65 43 19 0 127 835
Total Volume | 137 562 56 4 759 89 435 267 0 791 61 1390 67 4 1522 | 252 180 82 0 514 3586

% App. Total
PHF | .926 .776 .778 .333 .804 | .795 .863 .710 .000 .860 | .897 .878 .798 .500 .883 | .900 .865 .976 .000 .973 .920

Out In Total

1909 759 2668

[ sel s62] 137] 4]
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Out In Total




Davenport Transportation Consulting
305 W. 4th Street, Suite 2A
Winston-Salem, NC 27101

Phone: 336-744-1636

Counted by: L. Reid File Name : US 401 @ Ten Ten
Site Code : 00000000
Start Date :5/1/2013

Weather: Rain PageNo :5

Southbound Westbound Northbound Eastbound
Start Time | Left ‘ Thru ‘ Right ‘ Peds ‘ App.Total | Left ‘ Thru ‘ Right ‘ Peds ‘ App. Toral | Left ‘ Thru ‘ Right ‘ Peds ‘ App.Total | Left ‘ Thru ‘ Right ‘ Peds ‘ App. Total | Int. Total ‘
Peak Hour Analysis From 12:00 PM to 09:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 69 256 35 1 361| 39 73 17 1 130 54 213 41
05:15 PM 85 333 38 0 456 | 42 83 21 0 146| 66 218 27
05:30 PM 78 283 38 0 404 | 48 64 19 0 131| 50 172 33

0

1

310 29 128 34
315 35 126 28 189 | 1106
257 44 128 32 204 996

0 191 992
0
0

231 38 113 34 0 185 | 1026
0
0
0

05:45 PM 82 342 33 2 459 51 76 24 151 43 166 21
Total Volume | 314 1219 144 3 1680 | 180 296 81 558 | 213 769 122 1113 | 146 495 128 769 | 4120
% App. Total | 18.7 726 8.6 0.2 32.3 53 145 0.2 19.1 69.1 11 19 64.4 16.6

PHF | 924 .891 .947 .375 915| 882 .892 .844 250 924 | 807 .882 .744 563  .883 ] .830 .967 .941 .00

o
0Ok NAN

942 | 931

Out In Total

996 1680 2676
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Out In Total




Davenport Transportation Consulting

305 W. 4th Street, Suite 2A
Winston-Salem, NC 27101
Phone: 336-744-1636

Counted: M. Davenport File Name : US 401 at Gelder Dr
Site Code : 00134051
Start Date :5/1/2013
Weather: Rain PageNo :1
Groups Printed- Unshifted - Bank 1 - Bank 2
US 401 Shopping Center Access US 401 Gelder Drive
Southbound Westbound Northbound Eastbound
Start Time | Left | Thru | Right | Peds | ap 1ow | Left | Thru | Right | Peds | ap.tow | Left | Thru | Right | Peds | app 1o | Left | Thru | Right | Peds | ap Tow | Int. Total |
07:00 AM 2 101 2 0 105 0 0 0 0 0 5 420 1 1 427 4 0 4 0 8| 540
07:15 AM 6 163 5 1 175 2 1 0 0 3 6 330 1 0 337 5 0 0 0 5| 520
07:30 AM 3 168 6 0 177 0 0 0 0 0 1 396 3 0 400 1 0 3 0 4| 581
07:45 AM 4 277 3 0 284 0 0 0 0 0 2 365 4 1 372 3 0 1 0 4| 660
Total| 15 709 16 1 741 2 1 0 0 3] 14 1511 9 2 1536| 13 0 8 0 21| 2301
08:00 AM 2 144 6 1 153 0 0 0 0 0 4 402 3 3 412 8 0 3 0 11 576
08:15 AM 5 165 5 0 175 0 1 0 0 1 2 342 2 3 349 4 1 1 0 6 531
08:30 AM 2 192 4 3 201 0 0 0 0 0 1 295 2 0 298 2 0 2 0 4 503
08:45 AM 1 230 6 6 243 3 0 0 0 3 3 272 3 0 278 8 0 0 0 8 532
Total 10 731 21 10 772 3 1 0 0 4 10 1311 10 6 1337 22 1 6 0 29 2142
*kk BREAK *kk
04:00 PM 7 270 4 2 283 1 2 0 0 3 4 251 0 0 255 9 0 3 0 12 553
04:15 PM 15 342 3 5 365 7 0 0 0 7 3 188 2 0 193 8 1 3 1 13 578
04:30 PM 17 320 4 5 346 8 0 0 0 8 0 256 6 0 262 1 0 1 4 6 622
04:45 PM 13 356 6 2 377 9 0 0 2 11 2 239 3 3 247 2 0 2 0 4 639
Total 52 1288 17 14 1371 25 2 0 2 29 9 934 11 3 957 20 1 9 5 35 2392
05:00 PM 10 366 3 9 388 10 0 0 9 19 1 286 3 2 292 10 0 2 0 12 711
05:15 PM 13 395 2 8 418 9 0 0 0 9 4 251 5 1 261 5 0 2 1 8 696
05:30 PM 17 386 7 5 415 13 0 0 1 14 1 228 3 0 232 4 0 2 0 6 667
05:45 PM 18 393 4 4 419 12 2 0 3 17 2 224 3 0 229 8 0 8 0 16 681
Total 58 1540 16 26 1640 44 2 0 13 59 8 989 14 3 1014 27 0 14 1 42 2755
Grand Total 135 4268 4745 44 14 4844 82 2 37 6 127 9590
Apprch % 3 943 1.5 1.1 77.9 6.3 0 158 0.8 98 0.9 0.3 64.6 1.6 29.1 4.7
Total % 14 445 0.7 0.5 47.2 0.8 0.1 0 0.2 1 0.4 495 0.5 0.1 50.5 0.9 0 0.4 0.1 1.3
Unshifted 135 4225 41 0 4401 74 5 0 15 94 33 4676 43 1 4753 52 2 26 5 85 9333
% Unshifted 100 99 58.6 0 97.3 100 83.3 0 100 98.9| 80.5 985 97.7 7.1 98.1 | 63.4 100 70.3 83.3 66.9 97.3
Bank 1 0 43 29 0 72 0 1 0 0 1 6 69 0 0 75 30 0 10 0 40 188
% Bank 1 0 1 414 0 1.6 0 16.7 0 0 11| 146 1.5 0 0 15| 36.6 0 27 0 315 2
Bank 2 0 0 0 51 51 0 0 0 0 0 2 0 1 13 16 0 0 1 1 2 69
% Bank 2 0 0 0 100 1.1 0 0 0 0 0 4.9 0 23 929 0.3 0 0 27 16.7 1.6 0.7




Davenport Transportation Consulting
305 W. 4th Street, Suite 2A
Winston-Salem, NC 27101

Phone: 336-744-1636

Counted: M. Davenport File Name : US 401 at Gelder Dr
Site Code :00134051
Start Date :5/1/2013

Weather: Rain PageNo :2
US 401
Out In Total
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0 51 51
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Out In Total

US 401




Davenport Transportation Consulting
305 W. 4th Street, Suite 2A
Winston-Salem, NC 27101

Phone: 336-744-1636

Counted: M. Davenport File Name : US 401 at Gelder Dr
Site Code :00134051
Start Date :5/1/2013
Weather: Rain Page No :3
US 401 Shopping Center Access Us 401 Gelder Drive
Southbound Westbound Northbound Eastbound
Start Time | Left ‘ Thru ‘ Right ‘ Peds ‘ App.Total | Left ‘ Thru ‘ Right ‘ Peds ‘ App.Total | Left ‘ Thru ‘ Right ‘ Peds ‘ App.Total | Left ‘ Thru ‘ Right ‘ Peds ‘ App. Total | Int. Total ‘
Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 3 168 6 0 177 0 0 0 0 0 1 396 3 0 400 1 0 3 0 4 581
07:45 AM 4 277 3 0 284 0 0 0 0 0 2 365 4 1 372 3 0 1 0 4 660
08:00 AM 2 144 6 1 153 0 0 0 0 0 4 402 3 3 412 8 0 3 0 11 576
08:15 AM 5 165 5 0 175 0 1 0 0 1 2 342 2 3 349 4 1 1 0 6 531
Total Volume 14 754 20 1 789 0 1 0 0 1 9 1505 12 7 1533 16 1 8 0 25 2348
% App. Total
PHF | .700 .681 .833 .250 .695 | .000 .250 .000 .000 .250 | .563 .936 .750 .583 .930 | .500 .250 .667 .000 .568 .889
US 401
Qut In Total
1521 789] [ 2310
[ 20] 754 14[ 1]
:ﬁ;ht Thru Left Peds
Peak Hour Data
gﬁ 4 EJ T t@ ]O )
= - =lo NY=1
° = S5 North 4] N3
2 [ E—> «—3 a
a g = S 0
5 _[ ol Peak Hour Begins at 07:30 A ! ]5 o
K=} < o | T
3 = g3 Unshifted ¢ 2l N
5® ol Bank 1 M -3
O % Bank 2 g N &
o 7o Ci
Left Thru Right Peds
[ o[as05] 12] 7]
[ 762] [ 1533] [ 2205]
Out In Total
US 401




Davenport Transportation Consulting
305 W. 4th Street, Suite 2A
Winston-Salem, NC 27101

Phone: 336-744-1636

Counted: M. Davenport File Name : US 401 at Gelder Dr
Site Code :00134051
Start Date :5/1/2013

Weather: Rain PageNo :4
US 401 Shopping Center Access Us 401 Gelder Drive
Southbound Westbound Northbound Eastbound

Start Time | Left [ Thru | Right | Peds | app o | Left | Thru [ Right | Peds | app. 7o | Left | Thru | Right | Peds [ app1om | Left [ Thru | Right | Peds | app. tom | nt. Total |
Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 10 366 3 9 388 10 0 0 9 19 1 286 3 2 292 10 0 2 0 12 711
05:15 PM 13 395 2 8 418 9 0 0 0 9 4 251 5 1 261 5 0 2 1 8 696
05:30 PM 17 386 7 5 415 13 0 0 1 14 1 228 3 0 232 4 0 2 0 6 667
05:45 PM 18 393 4 4 419 12 2 0 3 17 2 224 3 0 229 8 0 8 0 16 681
Total Volume 58 1540 16 26 1640 | 44 2 0 13 59 8 989 14 3 1014| 27 0 14 1 42 | 2755

% App.Total | 3.5 93.9 1 16 746 34 0 22 08 975 14 03 64.3 0 333 24
PHF | .806 975 .571 .722 979 .846 .250 .000 .361 .776] .500 .865 .700 .375 .868 | .675 .000 .438 .250 .656| .969

US 401
Out Total
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Davenport Transportation Consulting
305 W. 4th Street, Suite 2A
Winston-Salem, NC 27101

Phone: 336-744-1636

Counted By: M. Davenport File Name : US 401 @ Smithfield Barbecue Advance Auto Entrance
Site Code :00134053
Start Date :5/1/2013

Weather: Rain PageNo :1

Groups Printed- Cars - Trucks and Buses - Bikes and Uturns

Southbound Northbound Eastbound
Westbound
Start Time | Left \ Thru \ Right \ Peds \ rop. ot | LETE \ Thru \ Right \ Peds \ aop. ot | Left \ Thru \ Right \ Peds \ op. ot | LeEft \ Thru \ Right \ Peds \ App. Total | Int. Tonﬂ
07:00 AM 5 119 0 0 124 1 0 7 0 8 0 448 2 9 459 0 0 0 0 0 591
07:15 AM 11 177 0 0 188 0 0 2 0 2 0 434 0 9 443 0 0 0 0 0 633
07:30 AM 10 218 0 0 228 1 0 3 1 5 0 473 1 6 480 0 0 0 0 0 713
07:45 AM 13 254 0 0 267 4 0 5 0 9 0 486 1 6 493 0 0 0 0 0 769
Total | 39 768 0 0 807 6 0o 17 1 24 0 1841 4 30 1875 0 0 0 0 0| 2706
08:00 AM 4 177 0 0 181 3 0 8 1 12 0 423 1 15 439 0 0 0 1 1 633
08:15 AM 14 161 0 0 175 3 0 3 0 6 0 402 1 18 421 0 0 0 0 0 602
08:30 AM 8 189 0 0 197 2 0 6 0 8 0 301 2 14 317 0 0 0 0 0 522
08:45 AM 9 195 0 0 204 1 0 4 0 5 0 256 1 22 279 0 0 0 0 0 488
Total | 35 722 0 0 757 9 0 21 1 31 0 1382 5 69 1456 0 0 0 1 1| 2245
09:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
09:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
09:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
09:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0




Davenport Transportation Consulting
305 W. 4th Street, Suite 2A
Winston-Salem, NC 27101

Phone: 336-744-1636

Counted By: M. Davenport File Name : US 401 @ Smithfield Barbecue Advance Auto Entrance
Site Code :00134053
Start Date :5/1/2013

Weather: Rain Page No :2

Groups Printed- Cars - Trucks and Buses - Bikes and Uturns

Southbound Northbound Eastbound
Westbound
Start Time | Left \ Thru \ Right \ Peds \ rop. ot | LETE \ Thru \ Right \ Peds \ aop. ot | Left \ Thru \ Right \ Peds \ op. ot | LeEft \ Thru \ Right \ Peds \ App. Total | Int. Tonﬂ
04:00 PM 9 313 0 0 322 6 0 3 0 9 0 206 1 16 223 0 0 0 0 0 554
04:15 PM 12 414 0 0 426 | 13 0 7 0 20 0 170 6 11 187 0 0 0 0 0 633
04:30 PM 19 389 0 1 409 5 0 8 0 13 0 202 3 9 214 0 0 0 0 0 636
04:45 PM 22 451 0 0 473 6 0 6 0 12 0 191 0 8 199 0 0 0 0 0 684
Total | 62 1567 0 1 1630| 30 0 24 0 54 0 769 10 44 823 0 0 0 0 0| 2507
05:00 PM 15 419 0 0 434 5 0 8 0 13 0 204 6 7 217 0 0 0 0 0 664
05:15 PM 15 445 0 0 460 1 0 4 1 6 0 180 3 6 189 0 0 0 0 0 655
05:30 PM 10 443 0 0 453 4 0 4 0 8 0 181 2 12 195 0 0 0 0 0 656
05:45 PM 15 415 0 0 430 6 0 6 0 12 0 181 3 6 190 0 0 0 0 0 632
Total | 55 1722 0 0 1777 | 16 0 22 1 39 0 746 14 31 791 0 0 0 0 0| 2607
Grand Total | 191 4779 0 1 4971| 61 0 84 3 148 0 4738 33 174 4945 0 0 0 1 1 | 10065
Apprch % | 3.8 96.1 0 0 41.2 0 56.8 2 0 958 0.7 35 0 0 0 100
Total% | 1.9 475 0 0O 494 0.6 0 0.8 0 15 0 471 03 17 49.1 0 0 0 0 0
Cars | 190 4667 0 0 4857 | 61 0 82 3 146 0 4645 31 3 4679 0 0 0 1 1| 9683
% Cars | 99.5 97.7 0 0 97.7] 100 0 97.6 100 98.6 0 98 939 1.7 946 0 0 0 100 100 | 96.2
Trucks and Buses
wTucksandpuses | 0.5 2.3 0 0 2.3 0 0 24 0 1.4 0O 19 6.1 0.6 1.9 0 0 0 0 0 2.1
Bikes and Uturns 0 0 0 1 1 0 0 0 0 0 0 1 0 170 171 0 0 0 0 0 172
% Bikes and Utums 0 0 0 100 0 0 0 0 0 0 0 0 0 977 3.5 0 0 0 0 0 1.7



Davenport Transportation Consulting
305 W. 4th Street, Suite 2A
Winston-Salem, NC 27101

Phone: 336-744-1636

Counted By: M. Davenport File Name : US 401 @ Smithfield Barbecue Advance Auto Entrance
Site Code :00134053
Start Date :5/1/2013

Weather: Rain Page No :3
US 401
Out In Total
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Out In Total

US 401




Davenport Transportation Consulting
305 W. 4th Street, Suite 2A
Winston-Salem, NC 27101

Phone: 336-744-1636

Counted By: M. Davenport File Name : US 401 @ Smithfield Barbecue Advance Auto Entrance
Site Code :00134053
Start Date :5/1/2013

Weather: Rain Page No :4

US 401 Smithfield Barbecue and
Southbound Advance Entrance
Westbound
Start Time | Left | Thru | Right | Peds | ap 1om | Left | Thru | Right | Peds | g rom | Left | Thru | Right | Peds | s toa | Left | Thru | Right | Peds | ap. tom | int Total |
Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

US 401
Northbound Eastbound

07:15AM | 11 177 0 0 188 0 0 2 0 2 0 434 0 9 443 0 0 0 0 0| 633
07:30 AM 10 218 0 0 228 1 0 3 1 5 0 473 1 6 480 0 0 0 0 0 713
07:45 AM 13 254 0 0 267 4 0 5 0 9 0 486 1 6 493 0 0 0 0 0 769
08:00 AM 4 177 0 0 181 3 0 8 1 12 0 423 1 15 439 0 0 0 1 1| 633
Total Volume | 38 826 0 0 864 8 0 18 2 28 0 1816 3 36 1855 0 0 0 1 1| 2748
% App. Total | 4.4 95.6 0 0 28.6 0 643 7.1 0 979 0.2 1.9 0 0 0 100
PHF | .731 .813 .000 .000 .809 | .500 .000 .563 .500 .583 | .000 .934 .750 .600 .941 | .000 .000 .000 .250 .250 .893
US 401
Out In Total
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Out In Total
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Davenport Transportation Consulting
305 W. 4th Street, Suite 2A
Winston-Salem, NC 27101

Phone: 336-744-1636

Counted By: M. Davenport File Name : US 401 @ Smithfield Barbecue Advance Auto Entrance
Site Code :00134053
Start Date :5/1/2013

Weather: Rain Page No :5
us o S Bt
Southbound Northbound Eastbound
Westbound
'ﬁtrig Left | Thru | Right | Peds | ap.tow | LEft | Thru | Right | Peds | app.tom | Left | Thru | Right | Peds | app.tow | Left | Thru | Right | Peds | app.Tow | int. Total

Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45PM | 22 451 0 0 473 6 0 6 0 12 0 191 0 8 199 0 0 0 0 0 684
05:00 PM | 15 419 0 0 434 5 0 8 0 13 0 204 6 7 217 0 0 0 0 0 664
05:15PM | 15 445 0 0 460 1 0 4 1 6 0 180 3 6 189 0 0 0 0 0 655
05:30PM | 10 443 0 0 453 4 0 4 0 8 0 181 2 12 195 0 0 0 0 0 656
Total Volume | 62 1758 0 0 1820 | 16 0o 22 1 39 0 756 11 33 800 0 0 0 0 0| 2659
% App. Total | 3.4 96.6 0 0 41 0 564 26 0 945 14 4.1 0 0 0 0
PHF | .705 .975 .000 .000 .962 | .667 .000 .688 .250 .750 | .000 .926 .458 .688 .922 | .000 .000 .000 .000 .000 972
US 401
Out In Total
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Out In Total
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Davenport Transportation Consulting
305 W. 4th Street, Suite 2A
Winston-Salem, NC 27101

Phone: 336-744-1636

Counted By: M. Davenport File Name : Ten Ten @ Harris Teeter
Site Code :00134055
Start Date :5/1/2013

Weather: Rain PageNo :1

Groups Printed- Cars - Trucks and Buses - Bikes and Uturns

Ten Ten Road Harris Teete_r Full Access Ten Ten Road
Southbound Westbound Drive Eastbound
Northbound

Start Time | Left \ Thru \ Right \ Peds \ App.Total | Left \ Thru \ Right \ Peds \ App.Total | Left \ Thru \ Right \ Peds \ App.Total | Left \ Thru \ Right \ Peds \ App. Total | Int. Total \
07:00 AM 0 0 0 0 0 7 234 0 0 241 3 0 2 0 5 0 53 4 0 57 303
07:15 AM 0 0 0 0 0 9 236 0 0 245 3 0 6 0 9 0 91 0 0 91 345
07:30 AM 0 0 0 0 0 12 237 0 0 249 11 0 3 0 14 0 96 7 0 103 366
07:45 AM 0 0 0 0 0 12 212 0 0 224 5 0 2 0 7 0 96 0 1 97 328

Total 0 0 0 0 0| 40 919 0 0 959 | 22 0 13 0 35 0 336 11 1 348 | 1342
08:00 AM 0 0 0 0 0 9 161 0 0 170 7 0 5 0 12 0 93 3 3 99 281
08:15 AM 0 0 0 0 0 3 164 0 0 167 4 0 1 0 5 0 95 1 1 97 269
08:30 AM 0 0 0 0 0 8 157 0 0 165 5 0 3 0 8 0 54 2 0 56 229
08:45 AM 0 0 0 0 0 7 139 0 0 146 4 0 0 0 4 0 86 1 1 88 238

Total 0 0 0 0 0 27 621 0 0 648 20 0 9 0 29 0 328 7 5 340 | 1017
09:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
09:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
09:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
09:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 PM 0 0 0 0 0 19 100 0 0 119 13 0 10 0 23 0 144 0 0 144 286
04:15 PM 0 0 0 1 1 14 88 0 0 102 11 0 23 0 34 0 176 3 2 181 318
04:30 PM 0 0 0 0 0 7 95 0 0 102 6 0 19 0 25 0 196 2 1 199 326




Davenport Transportation Consulting
305 W. 4th Street, Suite 2A
Winston-Salem, NC 27101

Phone: 336-744-1636

Counted By: M. Davenport File Name : Ten Ten @ Harris Teeter
Site Code :00134055
Start Date :5/1/2013

Weather: Rain Page No :2

Groups Printed- Cars - Trucks and Buses - Bikes and Uturns

Ten Ten Road Harris TeeItDerirVI;uII Access Ten Ten Road
Southbound Westbound Eastbound
Northbound
Start Time | Left \ Thru \ Right \ Peds \ App.Total | Left \ Thru \ Right \ Peds \ App.Total | Left \ Thru \ Right \ Peds \ App.Total | Left \ Thru \ Right \ Peds \ App. Total | Int. Total \
04:45 PM 18 104 122 9 0 16 0 25 190 0 0 190 337
Total 0 0 0 1 1 58 387 0 0 445 39 0 68 0 107 0 706 5 3 714 | 1267
05:00 PM 0 0 0 0 0 14 100 0 0 114 5 0 17 0 22 0 202 1 0 203 339
05:15 PM 0 0 0 0 0 16 120 0 0 136 6 0 18 0 24 0 220 0 0 220 380
05:30 PM 0 0 0 0 0 17 98 0 0 115 8 0 20 0 28 0 200 0 0 200 343
05:45 PM 0 0 0 1 1 9 106 0 0 115 8 0 32 1 41 0 186 1 0 187 344
Total 0 0 0 1 1 56 424 0 0 480 27 0 87 1 115 0 808 2 0 810 | 1406
Grand Total 0 0 0 2 2| 181 2351 0 0 2532 | 108 0 177 1 286 0 2178 25 9 2212 | 5032
Apprch % 0 0 0 100 7.1 92.9 0 0 37.8 0 619 0.3 0 985 11 04
Total % 0 0 0 0 0| 36 46.7 0 0 503] 21 0 35 0 5.7 0 433 05 0.2 44
Cars 0 0 0 2 2| 181 2333 0 0 2514 108 0 176 1 285 0 2148 25 0 2173 | 4974
% Cars 0 0 0 100 100 | 100 99.2 0 0 99.3] 100 0 994 100 99.7 0 98.6 100 0O 98.2| 988
Trucks and Buses 0 0 0 0 0 0 18 0 0 18 0 0 1 0 1 0 30 0 0 30 49
% Trucks and Buses 0 0 0 0 0 0 0.8 0 0 0.7 0 0 0.6 0 0.3 0 14 0 0 1.4 1
Bikes and Uturns 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 9 9
% Bikes and Utuns 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 0.4 0.2
QOut In _Total
0 2 2
0 0 0
0 0 0
0 2 2
0 0 0 2
0 0 0 0
0 0 0 0
0 0 0 2
‘Rj;ht TI’u Left Peds
—=| <t 0 O | O O OO
27 |5 g 4 t 2 » mlo
=N N - Zlolooo G wSlS
3 23982 North o S —-
g |egolx N JE— 5/1/2013 07:00 AM 2B -8 2
c S N 5/1/2013 05:45 PM POl | v mi=a
8 goom = ) il BesE 3
c .9’1 ars IS
2 =3%2°93 o Trucks and Buses f:r Rloo 2
als S coolo g Bikes and Uturns - = &l
3 Q o H D
o ?olo oo ~ |O © 00
Left Thru Right Peds
108 0 176 1
0 0 1 0
0 0 0 0]
108 ol 177 1
206 285 491
0 1 1
0 0 0
206 286 492
Out In Total
Harris Teeter EUll Access Drive




Davenport Transportation Consulting
305 W. 4th Street, Suite 2A
Winston-Salem, NC 27101

Phone: 336-744-1636

Counted By: M. Davenport File Name : Ten Ten @ Harris Teeter
Site Code :00134055
Start Date :5/1/2013

Weather: Rain PageNo :3

Ten Ten Road Harris Teeter Full Access
Drive

Southbound Westbound Northbound

Start Time | Left ‘ Thru ‘ Right ‘ Peds ‘ App. Total | Left ‘ Thru ‘ Right ‘ Peds ‘ App. Total | Left ‘ Thru ‘ Right ‘ Peds ‘ App. Total | Left ‘ Thru ‘ Right ‘ Peds ‘ App. Total | Int. Tokﬂ
Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

Ten Ten Road
Eastbound

07:00 AM 0 0 0 0 0 7 234 0 0 241 3 0 2 0 5 0 53 4 0 57 303
07:15 AM 0 0 0 0 0 9 236 0 0 245 3 0 6 0 9 0 91 0 0 91 345
07:30 AM 0 0 0 0 0 12 237 0 0 249 11 0 3 0 14 0 96 7 0 103 366
07:45 AM 0 0 0 0 0 12 212 0 0 224 5 0 2 0 7 0 96 0 1 97 328
Total Volume 0 0 0 0 0 40 919 0 0 959 22 0 13 0 35 0 336 11 1 348 | 1342
% App. Total 0 0 0 0 4.2 95.8 0 0 62.9 0 37.1 0 0 966 32 0.3
PHF | .000 .000 .000 .000 .000 | .833 .969 .000 .000 .963 | .500 .000 .542 .000 .625 | .000 .875 .393 .250 .845 .917
Out In Total
0 0 0
[ of of of 0
?i?ht Thru Left Peds
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L - = [y ©| I
E — Q’i Cars v = S é
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Sl =
O[ % Bikes and Uturns & %%
o o o=
Left Thru Right Peds
[ 22] ol "13[ o
[ 51 [ 35] [ 86
Out In Total
Hauis Teeter Eull Access Drive




Davenport Transportation Consulting
305 W. 4th Street, Suite 2A
Winston-Salem, NC 27101

Phone: 336-744-1636

Counted By: M. Davenport File Name : Ten Ten @ Harris Teeter
Site Code :00134055
Start Date :5/1/2013

Weather: Rain Page No :4

Harris Teeter Full Access
Drive
Northbound
Start Time | Left ‘ Thru ‘ Right ‘ Peds ‘ App.Total | Left ‘ Thru ‘ Right ‘ Peds ‘ App.Total | Left ‘ Thru ‘ Right ‘ Peds ‘ App.Total | Left ‘ Thru ‘ Right ‘ Peds ‘ App. Total | Int. Total ‘
Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 05:00 PM

Ten Ten Road
Southbound Westbound

Ten Ten Road
Eastbound

05:00 PM 0 0 0 0 0 14 100 0 0 114 5 0 17 0 22 0 202 1 0 203 339
05:15 PM 0 0 0 0 0 16 120 0 0 136 6 0 18 0 24 0 220 0 0 220 380
05:30 PM 0 0 0 0 0 17 98 0 0 115 8 0 20 0 28 0 200 0 0 200 343
05:45 PM 0 0 0 1 1 9 106 0 0 115 8 0 32 1 41 0 186 1 0 187 344
Total Volume 0 0 0 1 1 56 424 0 0 480 27 0 87 1 115 0 808 2 0 810 | 1406
% App. Total 0 0 0 100 11.7 88.3 0 0 235 0 757 0.9 0 998 0.2 0
PHF | .000 .000 .000 .250 .250|.824 .883 .000 .000 .882|.844 .000 .680 .250 .701|.000 .918 .500 .000 .920| .925
Out In Total
0 1 1
[ ol of of 1]
Ti?ht Thru Left Peds
Peak Hour Data
—| o
‘EE EJ T & %O
= ~lo © =1
o (ool North [ =
] o § E—} {73 I 3
2 |3 = 2R S
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= 5 & ol P
2 4 L\E:Di Cars 3 g 8|
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0 ﬁ Bikes and Uturns 5 © S
o &lo o=
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[ s8] [ 115] [ 173]
Out In Total
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Appendix D: Signal Timing
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PROJECT REFERENCE NO. | SHEET NO.
G-4403

PHASING DIAGRAM TABLE OF OPERATION 2070L TIMING CHART
PHASE PHASE
. sicnal lelalalelelalelalF ‘FEATURE 1 2 3 4 5 6 7 B
EACE 111121213131414 k Min Graen 1* 7 12 7 7 7 12 7 7 8 Phase
g E E ‘é .; g 1; g a Extension 1 * 1.0 6.0 1.0 1.0 1.0 6.0 1.0 1.0 Fully Actuated
Mo Green 17 3 2 29 10 G %0 20 40 US 401 Closed Loop System 2
i1 [ RR{RIRRRIR Yellow Clearance 4.0 4.7 4.0 4.7 4.0 4.7 4.0 4.7 ( p oy )
2l RIRJGIGIRIRIR|R]Y Red Clearance 2.9 1.5 2.1 2.0 2.9 1.5 2.1 2.0
@2+6 #3+7 22 RIR|GIcIBRARIR]Y Wolk 1° _ _ . . - - N N
1 41 RIRIRIRDRIRING ¢ IR Don't Walk 1 - - - - - — - _
42 RARRARIRIRIG|GIR Seconds Per Actuation * - 1.5 - - - 1.5 - - NOTES
51 | <R R R R <R | <R ] Muax Variable Initial * - 34 - - - 34 - - -
) RIcIRICIRIRIRIRTY Time Before Reduction * - 15 - - - 15 - - 1. Refer to “Roadway Standard Drawings
e R TR e BT R R Time To Reduction * - 30 - - - 30 - - §CDUT dated J?ngary.zooz and
B2+5 B33+8 Ny Minimum Gop - 3.0 - - - 3.0 - - Standard Specifications for Roads
A 81 RIRIRIRINEXIRIC]R Rocall Mode . MIN RECALL : » . ——— . - and Structures” dated January 2002.
82 VIRIRIRIR|GIR|G]R Voticie Coll Mevmory - YELLOW - - - YELLOW . » 2. Pcvgnle?ni" markings are existing.
SIGNAL FACE I.D Dual Enry - N ) oN - - - on 3. Reggs;‘réo;ex;s-rmg signal head
multaneous numbere .
= b o o on o on o o N 4. Omit phase 3 during phase 4 on.
@Deno?es L.E.D. * These values may be field adjusted. Do not adjust Min Green and Extension fimes for phases 2 and 6 lower than what is shown. Min Green for all 5. Omit phase 7 during phase 8 on.
B1+6 ! B4a+7 olfvar phasos shauld notbe lowar than 4 seconde. 6. Maximum times shown in timing

chart are for free—run operation
only. Coordinated signal system
tTiming values shall superseds
these values.

®
V)| 12~
©

[ )

12% 12¥ I/

SIS

- B
T®
e

; 21+5
-

1’1’ 7. During coordination, phase 1 or
41 22 F phase 5 may be lagged.
B4+8 ! 81 ! 42 i 8. Set all detector units to presence
62 =~ mode.
82 (\ g 9. Run new lead—in cable to existing
PHASING DIAGRAW DETECTION LEGEND : foops 2A and 2B. Wire these loops
-¢—®  DETECTED MOVEMENT S 2 on separate detectors.
e UNDETECTED MOVEMENT (OVERLAP) </ 5 10. Closed |loop system data:
~a ——  UNSIGNALIZED MOVEMENT é’]J - Master Asset #10509.,
< -—-——> PEDESTRIAN MOVEMENT New Base Mounted o o Control ler Asset #0184.
Controller & Cabinet / \

on New Foundation

Abandon J
- 7/ Y 45 mph  +1% Grade
. T m—= \‘:::::::::".:_':z:: ————————————
US 401 (Fayetteville Road) e %ﬁ A - . . . . LT oToToTomTE
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T g T T T T o - | . 6B
“““““““““““““““““““““““““““““““““““ : === =2(A 2 B e
____________________ : o LEGEND
______ e e e e S . P Bhc===3= e PROPOSED EXISTING
B i’ _ Q 3—) - + *
,1 — — — - — /I,_,—__> — — - — - — — - — O Traffic Signal Head o>
::::;—::':':;_‘________‘_“; = - s s /u N TTE T — — O Modified Signal Head N/A
hT:—'—:—:t_fEi‘:‘:‘% . — . —_——_——_——= e d A e T e e e vt o o s e e e e e e s = e e S T T R e e S Tn In L o TSI I I T I o e IR o Sign —
45 mph W, e =T )RR Sai Y em=—ozzo== == - sig
P +1% Grade S Abandon {(\ oy o] — US 401 (Fayetteville Road) %3 g odestrian Signal, "Sei“g‘fq %
\
\ O— Signal Pole with Guy o>
\\ O J,  Signal Pole with Sidewalk Guy ¢ -
\ wctive Loop Detector C—~~—~
2070L LOOP & DETECTOR INSTALLATION \ IoTive Loop detectar  Cigm
INDUCTIVE LOOPS DETECTOR PROGRAMM = ! =
¢ °§ - OGRAVMING N [M]  Master Controller & Cabinet  [My
DISTANCE | = =al0 — '
SIZE FOM | © 2|8 o | 2 | smerch| pray % = Pull Box .
1oot mm | 0| srorsar || FIE 2| E] e | e > —ee 2-in Underground Conduit -—-—-—- -
m |2 5 5|8 & ~ ——a&——  Right of Way with Marker — —&——
¥1A | 6x60 [2-4-2] +5 |-} 1 |Y}Y By o - ]y —~ —> Directional Arrow —>
T3 "
% 2A, 51| 6x6 JBISTING 300 |-| 2 |Y|[Y|=|Y] - | - |¥ S| > Pavement Marking Arrow >
%28, 52| 6x6 |XIsTING 300 |-1 2 |Y[Y]-|Y] - | - |v =l @ U-Turn WUST YIELD" Sign (R3-27) @
. e L - ;‘:3;\ Left Arrow “ONLY” Sign (R3-5L) @
3A -4- - : .
* 6x60 {2-4-2{ 0 ST T T §:
*4A | 6x40 |2-4-2| O {-| 4 |Y|Y|-|-] - 3 Y —y
%48 | 6x60 [2-4-2] 0 |-| 4 [Y|Y|-|-| - | - [¥ sl
*4c | 6x60 |2-4-2] o -] 4 [v{v[-{-] - | 15 v ;; | Signal Upgrade
¥5A | 6x60 |2-4-2| +5 |-} 5 |Y|Y|-|-| - | - |¥ @ ; : SEAL
% 6A, 6B| 6x6 [EXISTING 300 |-] 6 [Y{Y|-{-| - - |y US 401 (Fayetteville Road) g,
*7A | ex15 JxastiNgl 50 -] 7 |ylyl{-1-1 - | 5 ]y PLAN QUANTITIES at f“'«i/
%8A | 6x60 |2-42] 0 |-| 8 [Y|Y[-1-] - | - |v Pay Item Feet SR 1010 (Ten-Ten Road) 22
%8B | 6x60 |2-4-2f O {-{ 8 |[Y|[Y{-{-{ - 15 1Y Signal Cable 335 Division 5 Wake County SE of Garner i)
S3 6x6 I | +1854Y] - |-|-|-]Y{ - - Y Hessenger Cable 0 PLAN DATE:  January 2003 [reviewo Bv: ST Franklin 2 AR
34 6x6 3 | +185£ 1Y) - j-|-|-1Y] - - 1Y Lead-in Cable 550 PREPARED BY:  PJ Porter REVIEWED BY: /A88
¥ Unable to field verify REVISIONS ©
'DATE
$16. INVENTORY No.  D5-0184




PROJECT REFERENCE NO. SHEET NO.

7 Phase MOE Sig. 1
PHASING DIAGRAM TABLE OF OPERATION Fully Actuated
PHASE OASIS 2070L LOOP & DETECTOR INSTALLATION CHART (Isolated)
sichel lololole F INDUCTIVE LOOPS DETECTOR PROGRAMMING
FACE l 112120 i 4 ‘5 DISTANCE s 2|3 Slg ISOTES
5 E ; E 3 7 5 S SIZE | FROM 9 2 2|3 [smeerch| peay 213 1. Refer to "Roadway Standard
H LooF ) |storsar| TS z PHASE z E Z nme | e |3 = Drawings NCDOT” dated July
11 [ R|R|R|RAR|R (Fn = “\3 Ak 2006 and “Standard
21, 22 RIR{G{GIR|IR|RI]Y 1A BX60 | +5 (EXIST{-{ t (YI|Y|-[ - - |-y Specifications for Roads and
31 RIR[R{RIGIRIR][R 26 | ex20 | 405 |ExisT|-| 2 |Y|Y[-] 20| - [-]¥ Structures” dated July 2006.
| D2+6 37 rlrRIRICTR IR IR 2B 6x20 | 110 1Existi-1 2 IY[yY{-1 - N DK, Z. Dr:> not progr:“am s|gnol.¥or late
i s TRIR IR IR NG IR 3A 6x80 | +5 1ExISTI-| 3 IvIv[-| - —T-Ty night -Flclshm? opef.'crl'non
! s TV Y -1 - 5 -1y unless otherwise directed by
03 42, 43 R{R|IR|R|R|G]|G|R 4A 6X90 | +5 |EXIST|- the Engineer.
51 R f o | R <R =R | <R | <R- 4 Y- _ B o 3., Omit phase 7 during phase 8 on.
61, 62 RIGIRIGIRIRIRIY oA 6X60 | +5 JEXISTI-f 5 jYiYj-) - o A 4. Phase 1 and/or phase 5 may be
! 0 Rl E R els 6A | 6X60 | 405 [EXIST|-| 6 |Y|Y|-|[ 21l | - |-]Y | agged.
92+5 ‘ 6B 6X19 | 110 |EXIST -} 6 |Y|{Yi-| - s e A 5. The order of phase 3 and phase
8A 6X6O [ O [2-4-2|-] 8 |Y|Y|[-| - 3 |-y (4+8) may be reversed.
) 88 6X60 0 |2-4-2|-| 8 [Y|Y|-| - 10 {-1Y 6. Renumber existing signal heads
D4+7 and loops as shown.
SIGNAL FACE I.D. - 7. Set all detector units to
All Heads L.E.D. presence mode.
B1+6 8. In the event of loop
replacement, refer to the
e current ITS and Signals Design
@4+8 @ @ e Manual and submit a Plan of
, £ ° 12" . Record to the Signal Design
@ 12’ 0 ° 12° Section.
-- 12" 9. Locate new cabinet so as not
@145 @ @ e to obstruct sight distance of
- vehicles turning right on red.
B 51511 Al 31 21352 10. The cabinet should be designed
PHASING DIAGRAM DETECTION LEGEND 42, 43 To include an Auxiliary Quifput
<«—@  DETECTED MOVEMENT 61, 62 file for future use.
- UNDETECTED MOVEMENT (OVERLAP) 81, 82 11. Existing “Left Turn Yield on
- — — UNSIGNALIZED MOVEMENT Green” ball sign (R10-12) may
«<— — —3> PEDESTRIAN MOVEMENT be removed at the discretion
of the Regional Traffic Engineer.
R —— — — — 7255 SN N R/W 12. Pavement markings are existing.
US 401 (North Main Street) P AN

S:%[TS Signals*Signal Desigh Section¥Central Region¥Div 5#05-0925%050925_si¢g_dsn_20100623. dgn

23-JUN-2010 12:50
rziemba

________________________ - — <. _ ﬁ _ _ ey —
T T T TmT T = =
N 7 s ettty s RO S
— [ [R— — — - S
] S - - - — - -
T T TS WP iow Grade T N i N e A N e T
\ \ US 401 (Fayetteville Road)
\ \
\ . LEGEND
PROPOSED EXISTING
O— Traffic Signai Head o—
O Modified Signal Head N/A
— Sign - —
| PHASE With Push Button & Sign
FEATURE 1 2 3 4 5 6 7 8 OoO— Signal Pole with Guy e—)
i Croen 1 ° 7 14 - 7 7 14 7 7 J, Signal Pole with Sidewalk Cuy o -
Extension 1* 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 ———  Inductive Loop Detector ~ C--_-0
*
Max Green 1° 20 60 30 30 25 60 15 30 % Comzo;":'f 8 g“b'nef <
Yellow Clearance 3.0 5.0 4.4 4.6 3.0 5.0 3.0 4.5 2-in UnZe: li'gzndozondu'f
. —e- == -1 it —————
Red Clearance 3.4 1.2 2.2 1.9 2.4 L.l 3.4 2.2 N/A Right of Wgy with Marker A
Red Revert 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 > Directional Arrow —_—
Walk 17 - _ ) - - - - - (®  “NO TURN DN RED” Sign (R10-11) (@
Don't Watk 1 - - - = = - - - o ”
LEFT TURN YIELD ON GREEN
Seconds Per Actuafion * - - - - - - - - Sign (R10-12)
Max Variable Initial * - - - - - - - - Signal Upgr\ade
Time Before Reduchion * - = - - - - = = . e e B
- - - . . . Procorea In e Offtces of:— 11JG 401 (Fayetteville Rd./N.Main §t.) SEAL
Time To Reduce * - - - i at ‘\““(‘;Z““"

i _ _ - _ _ _ - _ I . ROA R ‘,
Minimum_Gop | SR 2752 (Airpark Road) / SOz 2 7,
Recall Mode - SOFT RECALL - - - SOFT RECALL - - SR 1393 (Hilltop-Needmore Road) SoAS T2
Vehicle Call Memory - YELLOW - - - YELLOW - - and SR 2751 (Hilltop Road) S oeme oS
Duol Entry N N - ON 3 3 3 ON Division 5 Wake County Fuguay-Varina =;,p°'-._.. ._:'%rg

PLAN DATE: June 2010 REVIEWED BY: L AN
Simultaneous Gap ON ON ON ON ON ON ON ON %, /?'-......--' \<<, o
750 N.Greenfleld Fhwy.Garner,NC 27529| PREPARED BY: R. Hough REVIEWED BY: Ty LS
* These values may be field adjusted. Do not adjust Min Green and Exension times for phases 2 and 6 lower than what is shown. Min Green for all SCALE REVISIONS INIET. DATE /‘?M UIPTIA /’}'3 /
other phases should not be lower than 4 seconds. (I) 5|0 __________________________________________________________________________ q /{}}' lo
e L S SR ) N SIGNATURE 1Y | DATE
m J L S R SI6. mvmza_vnu. 05-0925
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Appendix E: Cost Estimates
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PROJECT:
RE:
LOCATION:
YEAR:
DATE:

13-405 CAMPO Feasibility and Impact Studies

Opinion of Probable Cost of Roadway Improvements (Quantities approximated from recommended improvements)

TEN TEN ALTERNATE 1 (MICHIGAN LEFTS)
2020
05/29/13

ESTIMATE (2013): $2,450,000
ESTIMATE (2020): $3,000,000

Davenport Transportation Consulting has no control over the cost of labor, materials, equipment, or services furnished by others, or over methods of
determining price, or over competitive bidding or market conditions. Any and all professional opinions as to costs reflected herein, including but not
limited to professional opinions as to the costs of construction materials, are made on the basis of professional experience and available data.
Davenport Transportation Consulting cannot and does not guarantee or warrant that proposals, bids, or actual costs will not vary from the professional
opinions of costs shown herein.

Item
No. Item Description Quantity Unit Unit Price Amount
1 Mobilization 1 LS $108,440 $108,440
2 Asphalt 9,800 N $50.00 $490,000
3 Asphalt Binder 130 N $630.00 $81,900
4 Concrete 5,500 SY $25.00 $137,500
5 Pavement Marking Lines and Symbols 1 LS $25,000 $25,000
6 Signals 1 LS $350,000 $350,000
7 Signing 1 LS $21,688 $21,688
8 Drainage 1 LS $162,660 $162,660
9 Lighting 1 LS $54,220 $54,220
10 Utilities 1 LS $108,440 $108,440
11 Grading 1 LS $325,320 $325,320
12 Erosion Control 1 LS $54,220 $54,220
13 Traffic Control 1 LS $162,660 $162,660
14 Seeding & Mulching 1 LS $54,220 $54,220
NOTES: Subtotal $2,136,268
10%  Mobilization 15%  Contingency $320,440
2%  Signing Subtotal $2,456,708
15%  Drainage SAY $2,450,000
5%  Lighting
10%  Utilities
30%  Grading
5%  Erosion Control
15%  Traffic Control
5%  Seeding & Mulching

Used ~3% inflation to project 2020 construction costs
Unit prices based upon approximate NCDOT Bid Averages

lofl



PROJECT:
RE:
LOCATION:
YEAR:
DATE:

13-405 CAMPO Feasibility and Impact Studies

Opinion of Probable Cost of Roadway Improvements (Quantities approximated from recommended improvements)

TEN TEN ALTERNATE 2 (MICHIGAN LEFTS + SINGLE QUADRANT)
2020 and 2040
05/29/13

ESTIMATE (2013): $865,000
ESTIMATE (2020): $1,060,000

Davenport Transportation Consulting has no control over the cost of labor, materials, equipment, or services furnished by others, or over methods of
determining price, or over competitive bidding or market conditions. Any and all professional opinions as to costs reflected herein, including but not
limited to professional opinions as to the costs of construction materials, are made on the basis of professional experience and available data.
Davenport Transportation Consulting cannot and does not guarantee or warrant that proposals, bids, or actual costs will not vary from the professional
opinions of costs shown herein.

Item
No. Item Description Quantity Unit Unit Price Amount
1 Mobilization 1 LS $40,335 $40,335
2 Asphalt 3,250 N $50.00 $162,500
3 Asphalt Binder 45 N $630.00 $28,350
4 Concrete 1,000 SY $25.00 $25,000
5 Pavement Marking Lines and Symbols 1 LS $7,500 $7,500
6 Signals 1 LS $180,000 $180,000
7 Signing 1 LS $8,067 $8,067
8 Drainage 1 LS $60,503 $60,503
9 Lighting 1 LS $8,067 $8,067
10 Utilities 1 LS $40,335 $40,335
11 Grading 1 LS $121,005 $121,005
12 Erosion Control 1 LS $20,168 $20,168
13 Traffic Control 1 LS $40,335 $40,335
14 Seeding & Mulching 1 LS $8,067 $8,067
NOTES: Subtotal $750,231
10%  Mobilization 15%  Contingency $112,535
2%  Signing Subtotal $862,766
15%  Drainage SAY $865,000
2%  Lighting
10%  Utilities
30% Grading
5%  Erosion Control
10%  Traffic Control
2%  Seeding & Mulching

Loop Road assumed to be constructed by developer
Used ~3% inflation to project 2020 construction costs
Unit prices based upon approximate NCDOT Bid Averages
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PROJECT:
RE:
LOCATION:
YEAR:
DATE:

13-405 CAMPO Feasibility and Impact Studies

Opinion of Probable Cost of Roundabout (Quantities approximated from recommended improvements)
TEN TEN ALTERNATE 2 (MICHIGAN LEFTS + SINGLE QUADRANT)

2020 and 2040
05/29/13

ESTIMATE (2013): $975,000
ESTIMATE (2040): $2,165,000

Davenport Transportation Consulting has no control over the cost of labor, materials, equipment, or services furnished by others, or over methods of
determining price, or over competitive bidding or market conditions. Any and all professional opinions as to costs reflected herein, including but not
limited to professional opinions as to the costs of construction materials, are made on the basis of professional experience and available data.
Davenport Transportation Consulting cannot and does not guarantee or warrant that proposals, bids, or actual costs will not vary from the professional
opinions of costs shown herein.

Item
No. Item Description Quantity Unit Unit Price Amount
1 Mobilization 1 LS $44,965 $44,965
2 Asphalt 4,000 TN $50.00 $200,000
3 Asphalt Binder 55 N $630.00 $34,650
4 Concrete 1,000 SY $25.00 $25,000
5 Pavement Marking Lines and Symbols 1 LS $10,000 $10,000
6 Signals 1 LS $180,000 $180,000
7 Signing 1 LS $8,993 $8,993
8 Drainage 1 LS $67,448 $67,448
9 Lighting 1 LS $8,993 $8,993
10 Utilities 1 LS $44,965 $44,965
11 Grading 1 LS $134,895 $134,895
12 Erosion Control 1 LS $22,483 $22,483
13 Traffic Control 1 LS $44,965 $44,965
14 Seeding & Mulching 1 LS $8,993 $8,993
NOTES: Subtotal $836,349
10%  Mobilization 15%  Contingency $125,452
2%  Signing Subtotal $961,801
15%  Drainage SAY $975,000
2%  Lighting
10%  Utilities
30%  Grading
5%  Erosion Control
10%  Traffic Control
2%  Seeding & Mulching

Loop Road assumed to be constructed by developer
Used ~3% inflation to project 2020 construction costs
Unit prices based upon approximate NCDOT Bid Averages
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PROJECT:
RE:
LOCATION:
YEAR:
DATE:

13-405 CAMPO Feasibility and Impact Studies

Opinion of Probable Cost of Roadway Improvements (Quantities approximated from recommended improvements)

HILLTOP ALTERNATE 1 (SUPERSTREET)
2020
05/29/13

ESTIMATE (2013): $1,600,000
ESTIMATE (2020): $2,000,000

Davenport Transportation Consulting has no control over the cost of labor, materials, equipment, or services furnished by others, or over methods of
determining price, or over competitive bidding or market conditions. Any and all professional opinions as to costs reflected herein, including but not
limited to professional opinions as to the costs of construction materials, are made on the basis of professional experience and available data.
Davenport Transportation Consulting cannot and does not guarantee or warrant that proposals, bids, or actual costs will not vary from the professional
opinions of costs shown herein.

Item
No. Item Description Quantity Unit Unit Price Amount
1 Mobilization 1 LS $68,410 $68,410
2 Asphalt 5,000 N $50.00 $250,000
3 Asphalt Binder 70 N $630.00 $44,100
4 Concrete 3,000 SY $25.00 $75,000
5 Pavement Marking Lines and Symbols 1 LS $15,000 $15,000
6 Signals 1 LS $300,000 $300,000
7 Signing 1 LS $34,205 $34,205
8 Drainage 1 LS $102,615 $102,615
9 Lighting 1 LS $34,205 $34,205
10 Utilities 1 LS $68,410 $68,410
11 Grading 1 LS $205,230 $205,230
12 Erosion Control 1 LS $34,205 $34,205
13 Traffic Control 1 LS $102,615 $102,615
14 Seeding & Mulching 1 LS $34,205 $34,205
NOTES: Subtotal $1,368,200
10%  Mobilization 15%  Contingency $205,230
5%  Signing Subtotal $1,573,430
15%  Drainage SAY $1,600,000
5%  Lighting
10%  Utilities
30% Grading
5%  Erosion Control
15%  Traffic Control
5%  Seeding & Mulching

Used ~3% inflation to project 2020 construction costs

Unit prices based upon approximate NCDOT Bid Averages
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PROJECT:
RE:
LOCATION:
YEAR:
DATE:

13-405 CAMPO Feasibility and Impact Studies

Opinion of Probable Cost of Roadway Improvements (Quantities approximated from recommended improvements)

HILLTOP ALTERNATE 2 (REVERSE SUPERSTREET)
2020
05/29/13

ESTIMATE (2013): $1,500,000
ESTIMATE (2020): $1,850,000

Davenport Transportation Consulting has no control over the cost of labor, materials, equipment, or services furnished by others, or over methods of
determining price, or over competitive bidding or market conditions. Any and all professional opinions as to costs reflected herein, including but not
limited to professional opinions as to the costs of construction materials, are made on the basis of professional experience and available data.
Davenport Transportation Consulting cannot and does not guarantee or warrant that proposals, bids, or actual costs will not vary from the professional
opinions of costs shown herein.

Item
No. Item Description Quantity Unit Unit Price Amount
1 Mobilization 1 LS $64,780 $64,780
2 Asphalt 4,500 N $50.00 $225,000
3 Asphalt Binder 60 N $630.00 $37,800
4 Concrete 2,800 SY $25.00 $70,000
5 Pavement Marking Lines and Symbols 1 LS $15,000 $15,000
6 Signals 1 LS $300,000 $300,000
7 Signing 1 LS $32,390 $32,390
8 Drainage 1 LS $97,170 $97,170
9 Lighting 1 LS $32,390 $32,390
10 Utilities 1 LS $64,780 $64,780
11 Grading 1 LS $194,340 $194,340
12 Erosion Control 1 LS $32,390 $32,390
13 Traffic Control 1 LS $97,170 $97,170
14 Seeding & Mulching 1 LS $32,390 $32,390
NOTES: Subtotal $1,295,600
10%  Mobilization 15%  Contingency $194,340
5%  Signing Subtotal $1,489,940
15%  Drainage SAY $1,500,000
5%  Lighting
10%  Utilities
30% Grading
5%  Erosion Control
15%  Traffic Control
5%  Seeding & Mulching

Used ~3% inflation to project 2020 construction costs
Unit prices based upon approximate NCDOT Bid Averages
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