


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FRESNO EXISTING CONDITIONS 
SYNCHRO OUTPUT 















































































































































































































































































































































































































































































































































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

HANFORD EXISTING CONDITIONS 
SYNCHRO OUTPUT 







































 

 

 

 

 

 

HANFORD WEST EXISTING CONDITIONS 

SYNCHRO OUTPUT 

 































































































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BAKERSFIELD EXISTING CONDITIONS 
SYNCHRO OUTPUT 























































































































































































































































































 

 

 

 

 

 

 

 

BAKERSFIELD HYBRID ALTERNATIVE 

EXISTING CONDITIONS 

 



HCM Signalized Intersection Capacity Analysis

23: California Ave & Union Ave 6/15/2012

Bakersfield Hybrid Existing AM Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 195 276 61 160 278 128 93 1118 143 158 695 192

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

Total Lost time (s) 5.2 4.4 5.2 4.4 3.7 4.4 3.7 4.4 4.4

Lane Util. Factor 0.97 0.91 0.97 0.91 1.00 0.91 1.00 0.91 1.00

Frt 1.00 0.97 1.00 0.95 1.00 0.98 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3433 4948 3433 4845 1770 4999 1770 5085 1583

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3433 4948 3433 4845 1770 4999 1770 5085 1583

Peak-hour factor, PHF 0.81 0.81 0.81 0.90 0.90 0.90 0.80 0.80 0.80 0.76 0.76 0.76

Adj. Flow (vph) 241 341 75 178 309 142 116 1398 179 208 914 253

RTOR Reduction (vph) 0 28 0 0 66 0 0 10 0 0 0 111

Lane Group Flow (vph) 241 388 0 178 385 0 116 1567 0 208 914 142

Turn Type Prot Prot Prot Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 6

Actuated Green, G (s) 11.6 18.5 9.8 16.7 11.1 36.1 16.2 41.2 41.2

Effective Green, g (s) 11.6 18.5 9.8 16.7 11.1 36.1 16.2 41.2 41.2

Actuated g/C Ratio 0.12 0.19 0.10 0.17 0.11 0.37 0.16 0.42 0.42

Clearance Time (s) 5.2 4.4 5.2 4.4 3.7 4.4 3.7 4.4 4.4

Vehicle Extension (s) 2.0 5.2 2.0 5.2 2.0 5.2 2.0 5.2 5.2

Lane Grp Cap (vph) 405 931 342 823 200 1836 292 2131 663

v/s Ratio Prot c0.07 0.08 0.05 c0.08 0.07 c0.31 c0.12 0.18

v/s Ratio Perm 0.09

v/c Ratio 0.60 0.42 0.52 0.47 0.58 0.85 0.71 0.43 0.21

Uniform Delay, d1 41.1 35.2 42.0 36.8 41.4 28.7 38.8 20.2 18.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.6 0.7 0.7 0.9 2.5 4.5 6.7 0.3 0.4

Delay (s) 42.7 35.8 42.7 37.7 43.9 33.2 45.5 20.5 18.6

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

Approach Delay (s) 38.3 39.1 33.9 24.0

Approach LOS D D C C

Intersection Summary

HCM Average Control Delay 32.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 98.3 Sum of lost time (s) 17.7

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 239 333 106 311 417 129 114 879 115 181 1138 305

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

Total Lost time (s) 5.2 4.4 5.2 4.4 3.7 4.4 3.7 4.4 4.4

Lane Util. Factor 0.97 0.91 0.97 0.91 1.00 0.91 1.00 0.91 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.98 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3433 4901 3433 4905 1770 4997 1770 5085 1583

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3433 4901 3433 4905 1770 4997 1770 5085 1583

Peak-hour factor, PHF 0.81 0.81 0.81 0.86 0.86 0.86 0.91 0.91 0.91 0.79 0.79 0.79

Adj. Flow (vph) 295 411 131 362 485 150 125 966 126 229 1441 386

RTOR Reduction (vph) 0 44 0 0 41 0 0 12 0 0 0 115

Lane Group Flow (vph) 295 498 0 362 594 0 125 1080 0 229 1441 271

Turn Type Prot Prot Prot Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 6

Actuated Green, G (s) 14.2 22.0 16.3 24.1 12.5 34.6 19.3 41.4 41.4

Effective Green, g (s) 14.2 22.0 16.3 24.1 12.5 34.6 19.3 41.4 41.4

Actuated g/C Ratio 0.13 0.20 0.15 0.22 0.11 0.31 0.18 0.38 0.38

Clearance Time (s) 5.2 4.4 5.2 4.4 3.7 4.4 3.7 4.4 4.4

Vehicle Extension (s) 2.0 5.2 2.0 5.2 2.0 5.2 2.0 5.2 5.2

Lane Grp Cap (vph) 444 981 509 1076 201 1573 311 1916 596

v/s Ratio Prot 0.09 0.10 c0.11 c0.12 0.07 c0.22 0.13 c0.28

v/s Ratio Perm 0.17

v/c Ratio 0.66 0.51 0.71 0.55 0.62 0.69 0.74 0.75 0.45

Uniform Delay, d1 45.6 39.1 44.6 38.1 46.4 32.9 42.9 29.8 25.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.9 0.9 3.9 1.1 4.3 1.7 7.6 2.1 1.2

Delay (s) 48.5 40.1 48.4 39.2 50.7 34.6 50.5 31.9 27.0

Level of Service D D D D D C D C C

Approach Delay (s) 43.0 42.6 36.3 33.0

Approach LOS D D D C

Intersection Summary

HCM Average Control Delay 37.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 109.9 Sum of lost time (s) 14.0

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 2 133 0 18 11 1320 104 154 896 3

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

Lane Width 12 16 12 12 16 12 12 12 12 12 12 12

Total Lost time (s) 3.7 4.2 4.2 4.2 3.7 4.9 3.7 4.9 4.9

Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.91 1.00 0.91 1.00

Frt 0.85 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85

Flt Protected 1.00 0.95 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1794 1681 1905 1583 1770 5030 1770 5085 1583

Flt Permitted 1.00 0.95 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1794 1681 1905 1583 1770 5030 1770 5085 1583

Peak-hour factor, PHF 0.25 0.25 0.25 0.67 0.67 0.67 0.76 0.76 0.76 0.73 0.73 0.73

Adj. Flow (vph) 0 0 8 199 0 27 14 1737 137 211 1227 4

RTOR Reduction (vph) 0 8 0 0 0 23 0 6 0 0 0 1

Lane Group Flow (vph) 0 0 0 99 100 4 14 1868 0 211 1227 3

Turn Type Split Split Perm Prot Prot Perm

Protected Phases 7 7 8 8 5 2 1 6

Permitted Phases 8 6

Actuated Green, G (s) 1.2 12.4 12.4 12.4 1.0 34.0 13.0 46.0 46.0

Effective Green, g (s) 1.2 12.4 12.4 12.4 1.0 34.0 13.0 46.0 46.0

Actuated g/C Ratio 0.02 0.16 0.16 0.16 0.01 0.44 0.17 0.60 0.60

Clearance Time (s) 3.7 4.2 4.2 4.2 3.7 4.9 3.7 4.9 4.9

Vehicle Extension (s) 5.5 5.5 5.5 5.5 2.0 5.2 2.0 5.2 5.2

Lane Grp Cap (vph) 28 270 306 255 23 2218 298 3034 944

v/s Ratio Prot c0.00 c0.06 0.05 0.01 c0.37 c0.12 0.24

v/s Ratio Perm 0.00 0.00

v/c Ratio 0.00 0.37 0.33 0.02 0.61 0.84 0.71 0.40 0.00

Uniform Delay, d1 37.4 28.8 28.7 27.2 37.9 19.2 30.3 8.3 6.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 2.1 1.5 0.1 27.4 3.5 6.2 0.2 0.0

Delay (s) 37.5 30.9 30.2 27.3 65.2 22.6 36.4 8.5 6.3

Level of Service D C C C E C D A A

Approach Delay (s) 37.5 30.2 22.9 12.5

Approach LOS D C C B

Intersection Summary

HCM Average Control Delay 19.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 77.1 Sum of lost time (s) 16.5

Intersection Capacity Utilization 57.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 18 7 29 225 7 104 43 1209 10 35 1357 9

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

Lane Width 12 16 12 12 16 12 12 12 12 12 12 12

Total Lost time (s) 3.7 3.7 4.2 4.2 4.2 3.7 4.9 3.7 4.9 4.9

Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.91 1.00 0.91 1.00

Frt 1.00 0.88 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 0.96 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1856 1681 1916 1583 1770 5079 1770 5085 1583

Flt Permitted 0.95 1.00 0.95 0.96 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 1856 1681 1916 1583 1770 5079 1770 5085 1583

Peak-hour factor, PHF 0.79 0.79 0.79 0.81 0.81 0.81 0.97 0.97 0.97 0.83 0.83 0.83

Adj. Flow (vph) 23 9 37 278 9 128 44 1246 10 42 1635 11

RTOR Reduction (vph) 0 35 0 0 0 101 0 1 0 0 0 2

Lane Group Flow (vph) 23 11 0 145 142 27 44 1255 0 42 1635 9

Turn Type Split Split Perm Prot Prot Perm

Protected Phases 7 7 8 8 5 2 1 6

Permitted Phases 8 6

Actuated Green, G (s) 4.9 4.9 15.6 15.6 15.6 3.8 32.2 3.8 32.2 32.2

Effective Green, g (s) 4.9 4.9 15.6 15.6 15.6 3.8 32.2 3.8 32.2 32.2

Actuated g/C Ratio 0.07 0.07 0.21 0.21 0.21 0.05 0.44 0.05 0.44 0.44

Clearance Time (s) 3.7 3.7 4.2 4.2 4.2 3.7 4.9 3.7 4.9 4.9

Vehicle Extension (s) 5.5 5.5 5.5 5.5 5.5 2.0 5.2 2.0 5.2 5.2

Lane Grp Cap (vph) 119 125 359 409 338 92 2240 92 2243 698

v/s Ratio Prot c0.01 0.01 c0.09 0.07 c0.02 0.25 0.02 c0.32

v/s Ratio Perm 0.02 0.01

v/c Ratio 0.19 0.09 0.40 0.35 0.08 0.48 0.56 0.46 0.73 0.01

Uniform Delay, d1 32.2 32.0 24.7 24.4 23.0 33.6 15.1 33.6 16.8 11.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.9 0.8 1.8 1.3 0.3 1.4 0.6 1.3 1.5 0.0

Delay (s) 34.1 32.7 26.5 25.6 23.2 35.1 15.7 34.9 18.3 11.5

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

Approach Delay (s) 33.2 25.2 16.4 18.7

Approach LOS C C B B

Intersection Summary

HCM Average Control Delay 18.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 73.0 Sum of lost time (s) 16.5

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 24 14 23 40 27 24 41 1000 44 53 1054 26

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

Total Lost time (s) 4.6 4.6 3.7 4.9 3.7 4.9

Lane Util. Factor 1.00 1.00 1.00 0.91 1.00 0.91

Frt 0.95 0.96 1.00 0.99 1.00 1.00

Flt Protected 0.98 0.98 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1734 1758 1770 5053 1770 5067

Flt Permitted 0.89 0.84 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1566 1511 1770 5053 1770 5067

Peak-hour factor, PHF 0.80 0.80 0.80 0.88 0.88 0.88 0.78 0.78 0.78 0.78 0.78 0.78

Adj. Flow (vph) 30 18 29 45 31 27 53 1282 56 68 1351 33

RTOR Reduction (vph) 0 25 0 0 17 0 0 4 0 0 2 0

Lane Group Flow (vph) 0 52 0 0 86 0 53 1334 0 68 1382 0

Turn Type Perm Perm Prot Prot

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8

Actuated Green, G (s) 6.7 6.7 3.7 29.5 4.0 29.8

Effective Green, g (s) 6.7 6.7 3.7 29.5 4.0 29.8

Actuated g/C Ratio 0.13 0.13 0.07 0.55 0.07 0.56

Clearance Time (s) 4.6 4.6 3.7 4.9 3.7 4.9

Vehicle Extension (s) 1.8 1.8 2.0 3.8 2.0 3.7

Lane Grp Cap (vph) 196 190 123 2791 133 2828

v/s Ratio Prot 0.03 0.26 c0.04 c0.27

v/s Ratio Perm 0.03 c0.06

v/c Ratio 0.26 0.45 0.43 0.48 0.51 0.49

Uniform Delay, d1 21.1 21.6 23.8 7.3 23.8 7.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.6 0.9 0.2 1.4 0.2

Delay (s) 21.4 22.3 24.7 7.4 25.1 7.3

Level of Service C C C A C A

Approach Delay (s) 21.4 22.3 8.1 8.2

Approach LOS C C A A

Intersection Summary

HCM Average Control Delay 9.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 53.4 Sum of lost time (s) 8.3

Intersection Capacity Utilization 44.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 51 53 64 79 38 48 65 1212 57 89 1212 54

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

Total Lost time (s) 4.6 4.6 3.7 4.9 3.7 4.9

Lane Util. Factor 1.00 1.00 1.00 0.91 1.00 0.91

Frt 0.95 0.96 1.00 0.99 1.00 0.99

Flt Protected 0.99 0.98 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1741 1748 1770 5051 1770 5053

Flt Permitted 0.85 0.67 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1498 1193 1770 5051 1770 5053

Peak-hour factor, PHF 0.69 0.69 0.69 0.94 0.94 0.94 0.90 0.90 0.90 0.81 0.81 0.81

Adj. Flow (vph) 74 77 93 84 40 51 72 1347 63 110 1496 67

RTOR Reduction (vph) 0 27 0 0 18 0 0 4 0 0 4 0

Lane Group Flow (vph) 0 217 0 0 157 0 72 1406 0 110 1559 0

Turn Type Perm Perm Prot Prot

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8

Actuated Green, G (s) 13.7 13.7 5.8 29.1 7.0 30.3

Effective Green, g (s) 13.7 13.7 5.8 29.1 7.0 30.3

Actuated g/C Ratio 0.22 0.22 0.09 0.46 0.11 0.48

Clearance Time (s) 4.6 4.6 3.7 4.9 3.7 4.9

Vehicle Extension (s) 1.8 1.8 2.0 3.8 2.0 3.7

Lane Grp Cap (vph) 326 259 163 2333 197 2430

v/s Ratio Prot 0.04 0.28 c0.06 c0.31

v/s Ratio Perm c0.15 0.13

v/c Ratio 0.67 0.61 0.44 0.60 0.56 0.64

Uniform Delay, d1 22.6 22.2 27.1 12.6 26.5 12.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.0 2.7 0.7 0.5 1.9 0.6

Delay (s) 26.5 25.0 27.8 13.1 28.5 12.9

Level of Service C C C B C B

Approach Delay (s) 26.5 25.0 13.8 13.9

Approach LOS C C B B

Intersection Summary

HCM Average Control Delay 15.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 63.0 Sum of lost time (s) 8.3

Intersection Capacity Utilization 56.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 13 14 42 15 28 35 1051 42 65 1003 38

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

Total Lost time (s) 4.6 4.6 3.7 4.9 3.7 4.9

Lane Util. Factor 1.00 1.00 1.00 0.91 1.00 0.91

Frt 0.96 0.96 1.00 0.99 1.00 0.99

Flt Protected 0.98 0.98 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1752 1737 1770 5056 1770 5057

Flt Permitted 0.84 0.81 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1508 1444 1770 5056 1770 5057

Peak-hour factor, PHF 0.77 0.77 0.77 0.69 0.69 0.69 0.81 0.81 0.81 0.78 0.78 0.78

Adj. Flow (vph) 29 17 18 61 22 41 43 1298 52 83 1286 49

RTOR Reduction (vph) 0 16 0 0 24 0 0 3 0 0 3 0

Lane Group Flow (vph) 0 48 0 0 100 0 43 1347 0 83 1332 0

Turn Type Perm Perm Prot Prot

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8

Actuated Green, G (s) 7.2 7.2 2.5 30.7 5.8 34.0

Effective Green, g (s) 7.2 7.2 2.5 30.7 5.8 34.0

Actuated g/C Ratio 0.13 0.13 0.04 0.54 0.10 0.60

Clearance Time (s) 4.6 4.6 3.7 4.9 3.7 4.9

Vehicle Extension (s) 1.8 2.2 2.0 3.4 2.0 4.2

Lane Grp Cap (vph) 191 183 78 2728 180 3022

v/s Ratio Prot 0.02 c0.27 c0.05 c0.26

v/s Ratio Perm 0.03 c0.07

v/c Ratio 0.25 0.54 0.55 0.49 0.46 0.44

Uniform Delay, d1 22.4 23.3 26.7 8.2 24.1 6.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 2.1 4.7 0.2 0.7 0.2

Delay (s) 22.7 25.4 31.4 8.4 24.8 6.4

Level of Service C C C A C A

Approach Delay (s) 22.7 25.4 9.1 7.5

Approach LOS C C A A

Intersection Summary

HCM Average Control Delay 9.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 56.9 Sum of lost time (s) 18.1

Intersection Capacity Utilization 44.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 89 28 32 41 9 23 51 1228 20 36 1275 39

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

Total Lost time (s) 4.6 4.6 3.7 4.9 3.7 4.9

Lane Util. Factor 1.00 1.00 1.00 0.91 1.00 0.91

Frt 0.97 0.96 1.00 1.00 1.00 1.00

Flt Protected 0.97 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1756 1735 1770 5073 1770 5062

Flt Permitted 0.80 0.76 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1455 1364 1770 5073 1770 5062

Peak-hour factor, PHF 0.70 0.70 0.70 0.76 0.76 0.76 0.88 0.88 0.88 0.82 0.82 0.82

Adj. Flow (vph) 127 40 46 54 12 30 58 1395 23 44 1555 48

RTOR Reduction (vph) 0 12 0 0 20 0 0 1 0 0 2 0

Lane Group Flow (vph) 0 201 0 0 76 0 58 1417 0 44 1601 0

Turn Type Perm Perm Prot Prot

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8

Actuated Green, G (s) 13.0 13.0 4.2 31.8 3.8 31.4

Effective Green, g (s) 13.0 13.0 4.2 31.8 3.8 31.4

Actuated g/C Ratio 0.21 0.21 0.07 0.51 0.06 0.51

Clearance Time (s) 4.6 4.6 3.7 4.9 3.7 4.9

Vehicle Extension (s) 1.8 2.2 2.0 3.4 2.0 4.2

Lane Grp Cap (vph) 306 287 120 2610 109 2572

v/s Ratio Prot c0.03 0.28 0.02 c0.32

v/s Ratio Perm c0.14 0.06

v/c Ratio 0.66 0.27 0.48 0.54 0.40 0.62

Uniform Delay, d1 22.4 20.4 27.8 10.1 27.9 10.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.9 0.3 1.1 0.3 0.9 0.6

Delay (s) 26.2 20.7 28.9 10.4 28.8 11.5

Level of Service C C C B C B

Approach Delay (s) 26.2 20.7 11.1 12.0

Approach LOS C C B B

Intersection Summary

HCM Average Control Delay 12.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 61.8 Sum of lost time (s) 13.2

Intersection Capacity Utilization 52.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 53 319 3 45 475 18 0 0 19 0 0 22

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.84 0.84 0.84 0.85 0.85 0.85 0.70 0.70 0.70 0.50 0.50 0.50

Hourly flow rate (vph) 63 380 4 53 559 21 0 0 27 0 0 44

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 580 383 937 1194 192 1019 1185 290

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 580 383 937 1194 192 1019 1185 290

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

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 94 95 100 100 97 100 100 94

cM capacity (veh/h) 990 1172 189 166 818 170 168 707

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 63 253 130 53 373 207 27 44

Volume Left 63 0 0 53 0 0 0 0

Volume Right 0 0 4 0 0 21 27 44

cSH 990 1700 1700 1172 1700 1700 818 707

Volume to Capacity 0.06 0.15 0.08 0.05 0.22 0.12 0.03 0.06

Queue Length 95th (ft) 5 0 0 4 0 0 3 5

Control Delay (s) 8.9 0.0 0.0 8.2 0.0 0.0 9.6 10.4

Lane LOS A A A B

Approach Delay (s) 1.3 0.7 9.6 10.4

Approach LOS A B

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 23.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 14 536 4 58 398 11 0 0 94 0 0 17

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.75 0.75 0.75 0.86 0.86 0.86 0.44 0.44 0.44 0.61 0.61 0.61

Hourly flow rate (vph) 19 715 5 67 463 13 0 0 214 0 0 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)

pX, platoon unblocked

vC, conflicting volume 476 720 1149 1365 360 1212 1361 238

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 476 720 1149 1365 360 1212 1361 238

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

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 92 100 100 66 100 100 96

cM capacity (veh/h) 1083 877 137 133 637 85 133 764

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 19 476 244 67 309 167 214 28

Volume Left 19 0 0 67 0 0 0 0

Volume Right 0 0 5 0 0 13 214 28

cSH 1083 1700 1700 877 1700 1700 637 764

Volume to Capacity 0.02 0.28 0.14 0.08 0.18 0.10 0.34 0.04

Queue Length 95th (ft) 1 0 0 6 0 0 37 3

Control Delay (s) 8.4 0.0 0.0 9.4 0.0 0.0 13.5 9.9

Lane LOS A A B A

Approach Delay (s) 0.2 1.2 13.5 9.9

Approach LOS B A

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 27.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 27 305 6 30 515 9 6 1 6 10 6 22

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.79 0.79 0.79 0.88 0.88 0.88 0.65 0.65 0.65 0.68 0.68 0.68

Hourly flow rate (vph) 34 386 8 34 585 10 9 2 9 15 9 32

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1065

pX, platoon unblocked

vC, conflicting volume 595 394 856 1122 132 866 1121 298

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 595 394 856 1122 132 866 1121 298

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

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 97 96 99 99 94 95 95

cM capacity (veh/h) 977 1161 220 192 892 232 192 698

Direction, Lane # EB 1 EB 2 EB 3 EB 4 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 34 154 154 85 34 390 205 20 56

Volume Left 34 0 0 0 34 0 0 9 15

Volume Right 0 0 0 8 0 0 10 9 32

cSH 977 1700 1700 1700 1161 1700 1700 332 359

Volume to Capacity 0.03 0.09 0.09 0.05 0.03 0.23 0.12 0.06 0.16

Queue Length 95th (ft) 3 0 0 0 2 0 0 5 14

Control Delay (s) 8.8 0.0 0.0 0.0 8.2 0.0 0.0 16.5 16.9

Lane LOS A A C C

Approach Delay (s) 0.7 0.4 16.5 16.9

Approach LOS C C

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 31.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 14 601 8 37 421 2 28 7 65 7 6 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.78 0.78 0.78 0.93 0.93 0.93 0.39 0.39 0.39 0.79 0.79 0.79

Hourly flow rate (vph) 18 771 10 40 453 2 72 18 167 9 8 8

Pedestrians 7

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1065

pX, platoon unblocked

vC, conflicting volume 455 781 1136 1346 262 1002 1350 234

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 455 781 1136 1346 262 1002 1350 234

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

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 95 49 87 77 93 95 99

cM capacity (veh/h) 1102 832 141 141 737 131 140 763

Direction, Lane # EB 1 EB 2 EB 3 EB 4 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 18 308 308 164 40 302 153 256 24

Volume Left 18 0 0 0 40 0 0 72 9

Volume Right 0 0 0 10 0 0 2 167 8

cSH 1102 1700 1700 1700 832 1700 1700 297 182

Volume to Capacity 0.02 0.18 0.18 0.10 0.05 0.18 0.09 0.86 0.13

Queue Length 95th (ft) 1 0 0 0 4 0 0 190 11

Control Delay (s) 8.3 0.0 0.0 0.0 9.5 0.0 0.0 61.6 27.7

Lane LOS A A F D

Approach Delay (s) 0.2 0.8 61.6 27.7

Approach LOS F D

Intersection Summary

Average Delay 10.8

Intersection Capacity Utilization 32.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 30 277 25 35 426 7 1 23 2 41 21 7

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

Total Lost time (s) 4.0 4.9 4.0 4.9 4.9 4.0 4.6 4.6

Lane Util. Factor 1.00 0.91 1.00 0.95 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.95 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95

Satd. Flow (prot) 1770 5022 1770 3539 1583 1770 1767 1770

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95

Satd. Flow (perm) 1770 5022 1770 3539 1583 1770 1767 1770

Peak-hour factor, PHF 0.81 0.81 0.81 0.90 0.90 0.90 0.90 0.73 0.73 0.73 0.73 0.89

Adj. Flow (vph) 37 342 31 39 473 8 1 32 3 56 29 8

RTOR Reduction (vph) 0 6 0 0 0 1 0 0 0 13 0 0

Lane Group Flow (vph) 37 367 0 39 473 8 0 0 35 72 0 8

Turn Type Prot Prot Perm Prot Prot Prot

Protected Phases 5 2 1 6 3 3 8 7

Permitted Phases 6

Actuated Green, G (s) 1.8 19.2 1.8 19.2 19.2 1.9 8.6 0.8

Effective Green, g (s) 1.8 19.2 1.8 19.2 19.2 1.9 8.6 0.8

Actuated g/C Ratio 0.04 0.40 0.04 0.40 0.40 0.04 0.18 0.02

Clearance Time (s) 4.0 4.9 4.0 4.9 4.9 4.0 4.6 4.6

Vehicle Extension (s) 1.0 2.0 1.0 2.0 2.0 1.0 2.0 2.0

Lane Grp Cap (vph) 66 1988 66 1401 627 69 313 29

v/s Ratio Prot 0.02 0.07 c0.02 c0.13 c0.02 c0.04 0.00

v/s Ratio Perm 0.01

v/c Ratio 0.56 0.18 0.59 0.34 0.01 0.51 0.23 0.28

Uniform Delay, d1 23.0 9.5 23.0 10.2 8.9 22.8 17.1 23.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.3 0.0 9.1 0.1 0.0 2.1 0.1 1.9

Delay (s) 29.3 9.6 32.1 10.3 8.9 25.0 17.2 25.4

Level of Service C A C B A C B C

Approach Delay (s) 11.3 11.9 19.5

Approach LOS B B B

Intersection Summary

HCM Average Control Delay 13.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 48.5 Sum of lost time (s) 12.9

Intersection Capacity Utilization 40.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR SBR2

Lane Configurations

Volume (vph) 67 48 3

Ideal Flow (vphpl) 1900 1900 1900

Total Lost time (s) 4.6 4.6

Lane Util. Factor 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 1863 1583

Flt Permitted 1.00 1.00

Satd. Flow (perm) 1863 1583

Peak-hour factor, PHF 0.89 0.89 0.89

Adj. Flow (vph) 75 54 3

RTOR Reduction (vph) 0 2 0

Lane Group Flow (vph) 75 55 0

Turn Type Perm

Protected Phases 4

Permitted Phases 4

Actuated Green, G (s) 8.1 8.1

Effective Green, g (s) 8.1 8.1

Actuated g/C Ratio 0.17 0.17

Clearance Time (s) 4.6 4.6

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 311 264

v/s Ratio Prot 0.04

v/s Ratio Perm 0.03

v/c Ratio 0.24 0.21

Uniform Delay, d1 17.5 17.4

Progression Factor 1.00 1.00

Incremental Delay, d2 0.1 0.1

Delay (s) 17.7 17.6

Level of Service B B

Approach Delay (s) 18.1

Approach LOS B

Intersection Summary
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 3 54 579 13 58 359 14 1 22 9 95 81

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

Total Lost time (s) 4.0 4.9 4.0 4.9 4.9 4.0 4.6

Lane Util. Factor 1.00 0.91 1.00 0.95 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.93

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 5068 1770 3539 1583 1770 1734

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 5068 1770 3539 1583 1770 1734

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.83 0.83 0.83 0.83 0.92 0.92 0.92 0.92

Adj. Flow (vph) 3 61 658 15 70 433 17 1 24 10 103 88

RTOR Reduction (vph) 0 0 1 0 0 0 1 0 0 0 21 0

Lane Group Flow (vph) 0 64 672 0 70 433 17 0 0 34 170 0

Turn Type Prot Prot Prot Perm Prot Prot

Protected Phases 5 5 2 1 6 3 3 8

Permitted Phases 6

Actuated Green, G (s) 3.7 19.6 3.8 19.7 19.7 2.0 11.8

Effective Green, g (s) 3.7 19.6 3.8 19.7 19.7 2.0 11.8

Actuated g/C Ratio 0.07 0.36 0.07 0.36 0.36 0.04 0.22

Clearance Time (s) 4.0 4.9 4.0 4.9 4.9 4.0 4.6

Vehicle Extension (s) 1.0 2.0 1.0 2.0 2.0 1.0 2.0

Lane Grp Cap (vph) 121 1829 124 1284 574 65 377

v/s Ratio Prot 0.04 c0.13 c0.04 0.12 c0.02 c0.10

v/s Ratio Perm 0.01

v/c Ratio 0.53 0.37 0.56 0.34 0.03 0.52 0.45

Uniform Delay, d1 24.5 12.8 24.4 12.6 11.1 25.7 18.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.9 0.0 3.5 0.1 0.0 3.5 0.3

Delay (s) 26.4 12.8 27.9 12.6 11.2 29.1 18.8

Level of Service C B C B B C B

Approach Delay (s) 14.0 14.6 20.3

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 16.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 54.3 Sum of lost time (s) 12.9

Intersection Capacity Utilization 42.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2

Lane Configurations

Volume (vph) 16 111 57 1

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6

Lane Util. Factor 1.00 1.00 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1770 1863 1583

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1770 1863 1583

Peak-hour factor, PHF 0.76 0.76 0.76 0.76

Adj. Flow (vph) 21 146 75 1

RTOR Reduction (vph) 0 0 0 0

Lane Group Flow (vph) 21 146 76 0

Turn Type Prot Perm

Protected Phases 7 4

Permitted Phases 4

Actuated Green, G (s) 1.0 11.4 11.4

Effective Green, g (s) 1.0 11.4 11.4

Actuated g/C Ratio 0.02 0.21 0.21

Clearance Time (s) 4.6 4.6 4.6

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 33 391 332

v/s Ratio Prot 0.01 0.08

v/s Ratio Perm 0.05

v/c Ratio 0.64 0.37 0.23

Uniform Delay, d1 26.5 18.4 17.8

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 25.9 0.2 0.1

Delay (s) 52.3 18.6 17.9

Level of Service D B B

Approach Delay (s) 21.3

Approach LOS C

Intersection Summary
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