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HCM Signalized Intersection Capacity Analysis
3: Brooks St. & Classen Blvd.

114412014

N | <

Laﬁe Conf guraﬂons

Volume {vph) - B 28 M3 61 18 263 35
Ideal Flow (vphpl) R £ 1800 1900 19{}0 1900 1900 1800 1900
Total Lostime (s) 50 ¢ L B0 50
Lane Util. Factor 1.00 0.95 0.95

Frt . 1.00 1,00 0.98

Flt Protected 0.95 0.98 1.00

Satd. Flow (prot) 1770 3476 3474

Flt Permitted 0.67 0.72 0.93

Satd. Flow (perm) 1257 2634 3238
Peak-hour factor, PHF 092 082 092 082 092 092 092 092 092 082 092 092
Adj. Flow {vph) 5 4 37 2 98 36 373 664 1 g 286 38
RTCR Reduction {vph) 0 32 0 0 13 0 0 0 0 0 9 0
Lang Group Flow {vph) 5 9 0 2 115 0 0 1038 0 0 324 0
Turn Type Perm Perm pm+pt Perm

Protected Phases 4 _ 8 5 2 g
Permitied Phases 4 8 2 6

Actuated Green, G (s) 74 74 74 74 34.7 34.7
Effective Green, g (s) 74 74 74 7.4 34.7 34.7
Actuated g/C Ratio 0.14  0.14 014 014 0.67 0.67
Clearance Time (s) 5.0 5.0 50 5.0 5.0 5.0

Vehicle Extension {s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap {vph} 179 228 193 255 1688 2165

vis Ratio Prot 0.01 c0.06 o

v/s Ratio Perm o 0 V. goo c0.41 0.10
vicRatio _ 003 0.04 001 045 0.61 0.15

Uniform Delay, d1 193 183 192 205 49 32
Progression Factor 100  1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 01 0.1 0.0 1.3 0.7 0.0

Delay (s} 193 194 192 218 56 .33

Level of Service B B B C A A
Approach Delay (s) - 194 2.7 5.6 33
Approach LOS B c A A
Intersection Summary. . v L e

HCM Average Control Delay 6.9 HCM Level of Service A

HCM Volume fo Capacity ratio 0,59

Actuated Cycle Length (s} _ 52.1 Sum of fost fime (s) 10.0

Intersection Capacity Utilization L 54, 4% ICU Level of Service _ A

Analysis Period (min) 15

¢ Critical Lane Group

T-2388 - Norman, OK 11/4/2014 2014 Existing Traffic: AM. Peak Hour
Traffic Engineering Consuitants, Inc.

Synchro 7 - Report
Page 1



HCM Unsignalized Intersection Capacity Analysis
6. Brooks St. & Trout Ave. 11/412014

—

Moy

Lane Configurations 4

Volume {veh/h) S22 - 51

Sign Contral I Free  Free

Peak Hour Factor 082 092 0982 092 08 082
Hourly flow rate (vph) N 55 232 66 85 45
Pedestrians

Lane Width ()

Walking Speed (ft/s)

Percent Blockage

Right turn flare {veh)

Median type _ _ None  MNone

Median storage veh)

Upstream signal (ff)

pX, platoon unblocked

vG, conflicting volume 298 368 265
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 298 _ 368 265
tC, single {s) 41 _ 6.4 6.2
tC, 2 stage (s)

F) 35 33
p0 queue free % 89 94
cM capacity (veh/h) 774

Direction; Lana #

Volume Total -

Volume Left

Volume Right

CSH 1263 1700 675

Volume to Capacity 002 018 016

Queue Length 95th (ft) 1 0 14

Control Delay (s) . 25 00 14

LanelOS A ... B

Approach Delay (s) 2.5 00 114

Approach LOS B

Intersection’ Surmary

Average Delay . . .. 3o

Intersection Capacity Utilization . .~~~ 346%  ICULevelof Service . A
Analysis Period (min}) 15

T-2388 - Norman, OK 11/4/2014 2014 Existing Traffic: A.M. Peak Hour Synchro 7 - Report

Traffic Engineeting Consultants, Inc. Page 2



HCM Unsignalized Intersection Capacity Analysis
7. Page St. & Jenkins Ave. 11/4/2014

Lane Configurations
Volume {vehth) ~ = -
sign Confrol ~~ Stop ee
Peak Hour Faclor 082 092 082 092 092 092
Hourly flow rate {vph) 0 3 188 54 . 86 252
Pedestrians

Lane Width (ff}

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upsiream signal (ft)

pX, platoon unblocked

vC, conflicting volume 837 213 240

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 637 213 240
tC, single {s) 6.4 62 41
tC, 2 stage (s)

tF (s) 3.5 22
p0 queue free % 100 94

cMcapacity (vehlh) 413 o 1326

Direction; L-ane

Volume Total

Volume Left

Volume Right (

oSH | 71700 1326

Volume to Capacity . 000 014 008

Queue Length 95th {ff) 0 0 5

Control Delay (s) 94 00 25

Lane LOS A A

Approach Delay (s) 94 00 2.5

Approach LOS A

fntersection Summary

Average Delay A5

Intersection Capacity Utilization - 420%  ICULevel of Service A
Analysis Period (min) 15

T-2388 - Norman, OK 11/4/2014 2014 Existing Traffic: AM. Peak Hour Synchro 7 - Report

Traffic Engineering Consultants, Inc. Page 3



HCM Unsignalized Intersection Capacity Analysis
8: Page St. & Trout Ave.

11/4/2014

A

¥

Movemen “EBR. - WBL

Lane Configurations ks

Volume (veh/h) - 20 8 13 .3

Sign Control Stop

Peak Hour Factor 092 092 092 092

Hourly flow rate (vph) 22 g 14 3

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare {veh)

Mediantype =~ None None
Median storage veh} '
Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 236 234 112 246 251 83 136 8¢
vC1, stage 1 conf vol

vC2Z, stage 2 conf vol

vCu, unblocked vol 23 234 112 246 251 83 138 89
{C, single (s) 71 85 62 71 65 62 41 4.4
iC, 2 stage {s)

tF (s) _ 35 40 33 35 40 33 22 2.2
p0 queue free % 97 99 98 100 100 93 100 99
¢M capacity {veh/h) 708 659 940 684 645 977 1448 1506
Volume Total 45

Volume Left 22

Volume Right 14

cSH 756

Volume to Capacity 0.06

Queue Length 95th (ft) 5

Control Delay {s) 10.1

LanelOS B

Approach Delay (s) 10.1

Approach LOS B

Average Delay . . 23 o

intersection Capacity Utilization o 243% . ICU Level of Service A
Analysis Period (min) 15

T-2388 - Norman, CK 11/4/2014 2014 Existing Traffic: A.M. Peak Hour Synchro 7 - Report

Traffic Engineering Consultants, Inc.

Page 4



HCM Unsignalized Intersection Capacity Analysis
11: Boyd St. & Trout Ave. 11/4/12014

— Ty F

B Wak

Lane Configurations S _
Volume (vef/h) o186 130 140 . 74
Sign Control . Free Free  Stop
Grade. - . .. 0% . oo o0 0% 0%
Peak Hour Factor 092 092 092 0982 092 082
Hourly flow rate (vph) 202 141 152 8N 25 12
Pedestrians

Lane Width (f)

Walking Speed (ftfs)

Percent Blockage

Right turn flare {veh)

Mediantype None _ None

Median storage veh)

Upstream signal (ff)

pX, platoon unblocked

vC, conflicting volume 343 983 172
vC1, stage 1 conf vol

v(2, stage 2 conf vol

vCu, unblocked vol 343 983 172
{C,single (s} 4.1 68 69
tC, 2 stage {3) _

tF (s) 22 35 3.3
p0 queue free % 87 88 99
cM capacity {veh/h) 1212 M5 842

Direction; Lane

Volume Total 209

Volume Left 0 1582 0 25

Volume Right 141 0 0 12

oH 1700 1700 1212 1700 283

Volumeto Capacity = =~ 008 012 013 032 013

Queue Length 85th (ft) 0 0 1 0 11

Control Delay {s) 0.0 0.0 38 0.0 196

Lane LOS S A C

Approach Delay (s) 0.0 17 19.6

Approach LOS C

Intersection: Summary

Average Delay o Y

Intersection Capacity Utilization 47.3% ~ ICU Level of Service A
Analysis Period (min) 15

T-2388 - Norman, OK 11/4f2014 2014 Existing Traffic: A.M. Peak Hour Synchro 7 - Report

Traffic Engineering Consultants, inc. Page 5
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HCM Signalized Intersection Capacity Analysis
3: Brooks St. & Classen Blvd.

11/42014

R

¥

e

'

+

Movemen

Lane Configurations i 1

Volume {vph) I 3 7 -. .
Ideal Flow (vphpl) 1900 1900 1900 1900 _ 1900 1900 1900_ 1900 1900 1900 1900 1900
Total Lost fime (s) - - 50 50 B0 50 50 SR T/ G
Lane Ut|| Factor 100 1.00 100 1.00 0.95 0.95

Frt - 1.00 ~ 0.89 1.00 0.9 1.00. - 100

Flt Protected 0.85  1.00 0.95 1.00 0.99 1.00

Satd. Flow (prot) 1770 1659 1770 1697 3509 3623

Fit Permitted 073 1.00 057  1.00 0.75 0.92

Satd. Flow {perm) 1351 1659 1058 1697 2667 3253
Peak-hour factor, PHF 092 092 082 092 082 082 092 082 092 092 092 092
Adj. Flow {vph) 42 76 203 3 20 29 83  4b2 3 34 820 15
RTOR Reduction (vph) 0 13 0 0 22 0 0 1 0 0 2 0
Lane Group Flow {vph) 42 166 0 3 27 0 0 537 0 0 867 0
Turn Type Perm Perm pm+pt Perm

Protected Phases 4 8 5 2 6
Permitted Phases 4 8 2 g

Acluated Green, G (s) 9.6 9.6 9.6 9.6 19.0 18.0
Effective Green, g () - 98 9.6 9.6 9.6 19.0 8.0
Actuated g/C Ratio 0. 25 0.25 025 025 049 0.49
Clearance Time (s} 5.0 5.0 5.0_ 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 0

Lane Grp Cap (vph) 336 43 263 422 1313 1601

/s Ratio Prot ¢0.10 _ (.02 _

v/s Ratio Perm 003 0.00 _ 020 c0.27

v/c Ratio 012 040 001 006 041 0.54

Uniform Delay, d1 11.2 121 108 114 6.2 6.8
Progression Factor _ 1.00  1.00 100 1.00 1.00 1.00
Ingremental Delay, d2 o 02 0 6 00 01 0.2 04

Delay (s) J 114 128 109 111 6.4 7.2

Level of Service B B B B A A
Approach Delay (s) 128 111 6.4 7.2
Approach LOS B B A A
Jntersection; Summary:

HCM Average Control Delay 8.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.50

Actuated Cyc[e Length (s) 386 Sum of lost time (5) 10.0

lntersechon Capacity Utilization 63. 7%_ ~1CU Level of Service B

Analysis Period (min) - 15
¢ Critical Lane Group

T-2388 - Norman, OK 11/4/2014 2014 Existing Traffic: P.M. Peak Hour
Traffic Engineering Consultants, Inc.

Synchro 7 - Report
Page 1



HCM Unsignalized Intersection Capacity Analysis
6: Brooks St. & Trout Ave. 11/4i2014

AL AN

B TTWETLWE TEE

Movemer
Lane Configurations - _
Volume (veh/h) - 28 19 97
Sign Control -~ Free Free Stop

Grade .. oo 0 0% o 0%
Peak Hour Factor 082 092 0982 082 092 092
Hourly flow rate {vph) - Co2r 129 113 36 106 46
Pedestrians

Lane Width (f)

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 149 315 131
v(1, stage 1 conf vol

vC2Z, stage 2 conf vol _

vCu, unblocked vol 148 315 13t

tC, single (s} 4.1 6.4 6.2
iC, 2 stage {s) _

¥ (s) 2.2 35 33

p0 queue free % _ 98 84 85

¢l capacity {vehih) - 1433 ' _ BB 919

Direclion; Lane #

42

Volume Total

Volume Left

Volume Right

eSH 1433 1700 7

Volumeto Gapactty . 0.02 009  0.21

Queue Length 95th (it) 1 0 20

Control Delay (s) 14 00 113

Lane LOS A B

Approach Delay (s) 14 00 N3

Approach LOS B

Intersection Surmmary

Average Delay , - 42 _
Intersection Capacity Utilization 334% ICU Level of Service oA
Analysis Period (min) _ 19

T-2388 - Norman, CK 11/4/2014 2014 Existing Traffic: .M, Peak Hour Synchro 7 - Report

Traffic Engineering Consultants, Inc. Page 2



HCM Unsignalized Intersection Capacity Analysis
7. Page Sti. & Jenkins Ave, 11142014

Movement: | { A I8

L.ane Configurations - P g
Volume (veh/h) o 427 15 19 227 .
Sign Confrol - Stop Free Free
Grade R 0% I O% B . 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) -~ =~ 13 42 48d 16 - 2 247
Pedestrians

Lane Width (f)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh}

Median type _ None Mane

Median storage veh)

Upstream signal (ff)

pX, platoon unblocked

vC, conflicting volume 760 472 480
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 760 472 480
{C, single (s) 64 62 41
iC, 2 stage (s) _

tF (s) 3.5 3.3 2.2
p0 queus free % 86 93 98

cM capacity {veh/h) 367 592 _ 1082
Direction; Lane # '

Volume Total

Volume Left

Volume Right

oSH 57 _

VolumetoCapecity 011 028 002

Queue Length 95th (fi) 9 0 1

Control Delay (s) 128 00 08

LaneLOS B A

Approach Delay (s) o128 00 08

Approach LOS B

Intersection Summary

Average Delay 12 o

Intersection Capacity Utifization . 378%  ICULevelof Service A
Analysis Period (min) 15

T-2388 - Norman, OK 11/4/2014 2014 Existing Traffic: P.M. Peak Hour Synchro 7 - Report

Traffic Engineering Consultants, Inc. Page 3



HCM Unsignalized Intersection Capacity Analysis
8 Page 31. & Trout Ave. 111412014

Sy

" EBR WB

Movement: : EE
Lane Cenfigurations Fi S

Volume (vehh) . -~ 7 3 14 9

Sign Confrol . Stop - _ _ Free _
Peak Hour Factor 092 082 082 092 092 092 082 092 082 092 092 092
Hourly flow rate (vyoh) 18 3 15 10 4 27 2 57 1 13 133 16
Pedesfrians

Lane Width (ft)

Walking Speed {fi/s)

Percent Blockage

Right turn flare {veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platcon unblocked

vC, conflicting volume 258 229 141 245 236 57 149 58
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 258 229 141 245 236 57 149 58
tC,single (s} 7.1 6.5 82 74 6.5 6.2 441 41
iC, 2 stage (s)

tF (s) 3.5 40 3.3 3.5 40 3.3 2.2 2.2
p0 queue free % 97 100 98 98 99 g7 100 99
cM capacity (veh/h)

668  G64 907 689 658 1009 1433 1547

Direction; [:ane 1 WBT

Volume Total 37 H

Volume Left 18 10

Volume Right 15 27 " 16

¢SH - 749 865 1433 1547

VolmeloCapady 005 005 000 001

Queue Length 95ih (ff) 4 4 0 1

Control Delay (s) 101 94 03 07

LaneLOS B A A A

Approach Delay (s) 104 94 03 07

Approach LOS B A

Intérsection Summary.

Average Delay s

Intersection Capacity Utilization - 22.8% ICU Level of Service _ A
Analysis Period (min} 15

T-2388 - Norman, OK 11/4/2014 2014 Existing Traffic: P.M. Peak Hour Synchro 7 - Report

Traffic Engineering Consultants, Inc. Page 4



HCM Unsignalized Intersection Capacity Analysis
11: Boyd St. & Trout Ave. 11142014

A

EBR:: WBL

Laﬂe Configurations

Volume (veh/h) 588 85 42

Sign Confrol .. Free ,

Grade . . .. . 0% - - 0% 0% -
Peak Hour Factor 092 082 082 092 092 092
Houriy flow rate {vph} - B398 . T 46 560 116 95
Pedestrians

Lane Width ()

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median kype None None

Median storage veh)

Upsiream signal {ft)

pX, platoon unblocked

vC, conflicting volume 710 1046 355
vC1, stage 1 conf vol

vC2, stage 2 confvol

vCu, unblocked vol 710 1046 355
tC, single (s) 44 68 69
{C, 2 stage (s}

{F (s) 22 3.5 33
pO queue free % _ 95 4 85
cM capacity (veh/h) . 885 o212 84
Direction, Lane #: EBT (EB2. WB1 W82 N8

Volume Total 284 232 373 21t

Volume Leit 0 46 0 116

Volume Right 71 0 0 95

¢csH . 1700 1700 885 1700 303

Volume to Capacity 62 017 006 Q22 089

Queue Length 95th (ft) 0 0 4 0 121

Control Delay (s) 00 00 23 00 400

Lane LOS | A E
Approach Delay (s) _ 0.0 _ 08 40.0
Approach LOS E
Intersection: Stimmary.: i

Average Delay 5.9 .
Infersection Capacity Utilization 56.0%  ICU Levelof Service B
Analysis Period {min) 15

T-2388 - Norman, OK 11/4/2014 2014 Existing Traffic: P.M. Peak Hour Synchro 7 - Report

Traffic Engineering Consultants, [nc. Page 5
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HCM Signalized Intersection Capacity Analysis
3: Brooks St. & Classen Blvd.

111412014

>

&

L.ane Configurations B
Volume (vph) 1 82 .36
Ideal Flow {vphpi) 1800 1900 1900 1900
Total Losttime () Do - a0

Lane Util. Factor 0.95

Ft 0.98.

Flt Protected 1.00

Satd. Flow {prot) 3474

Flt Permitted 0.93

Satd. Flow (perm) 3235
Peak-hour factor, PHF 082 092 092 0892
Adj. Flow (vph) 1 g8 295 39
RTOR Reduction (vph) 0 0 8 0
Lane Group Flow (vph) ] 0 334 0
Turn Type Perm

Protected Phases 8
Permitted Phases 8

Actuated Green, G (s) 359
Eifective Green, g (s) _ . 35.9
Actuated g/C Ratio 0, 14 0, 14 0. 14_ 0. 14 0.67 0.67
Clearance Time (s) 50 5.0 5.0 5.0 5.0 50

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 30

Lane Grp Cap (vph) 178 229 193 255 1692 217

vis Ratio Prot _ 0.01 c0.07

v/s Ratio Perm 0.00 0.00 c0.42 0.10

vic Ratio 0.03  0.04 001 047 0.63 0.15

Uniform Delay, d1 19.8 198 187 214 5.0 32
Progression Factor 1.00  1.00 1.00  1.00 1.00 1.00
Incremental Delay, d2 0.1 01 0.0 14 0.8 0.0

Delay (s) _ 198 199 197 224 58 3.3

Level of Sen_.r;ce _ B B B c A A
Approach Delay (s) 19.9 224 5.8 33
Approach LOS B c A A
Intersection:Summary.

HCM Average Confrol Delay 7.1 HCM Level of Service A

HCM Volure to Capacity ratio 0.60

Actuated Cycle Length (s) 53.5 Sum of lost time {s) 10.0

Intersection Capacity Utilization - bB5T7%  ICULevel of Service B

Analysis Period (min) 15

¢ Critical Lane Group

T-2388 - Norman, OK 11/4/2014 2017 Projected Background Traffic: AM. Peak Hour Synchro 7 - Report
Traffic Engineering Consultants, Inc. Page 1



HCM Unsignalized Intersection Capacity Analysis
0: Brooks St. & Trout Ave. 111412014

Ao = N

B ‘5Bl 8B

Lane Configurations &
Volume (vehfh) 23 53
Sign Confrol ) Free | Stop

Peak Hour Factor 082 082 082 092 082 092

Hourly flow rate (wph) -~ - 25 58 238 68 - 67 46

Pedestrians

Lane Width ()

Walking Speed (f/s)

Percent Blockage

Right turn flare {veh)

Median type _ None  None

Median storage veh)

Upstream signal (ff)

pX, platoon unblocked

vC, conflicting volume 307 380 272

vC1, stage 1 conf vol

v(2, stage 2 conf vol

vCu, unblocked vol 307 380 272

tC, single (s) 4.1 o 6.4 6.2

{C, 2 stage (s)

tF (s) 22 3.5 3.3

p0 queue free % 98 89 94

cM capacity (veh/h) 1254 S 610 766

Direction; Larie # i VB1
Volume Total
Volume Left
Volume Right
eSH 125 1700 865
Volume to Capacity 002 018 017
Queue Length 95th (it} 2 0 15
Controf Delay (s} 25 00 115
LanelOS A B
Approach Delay (s) 25 00 115
Approach LOS B
Intersection. Summary
Average Delay _ 3.0

Intersection Capacity Utilization . 354%  ICU Level of Service A
Analysis Period {min) 15

63

T-2388 - Norman, OK 11/4/2014 2017 Projected Background Traffic: A.M. Peak Hour Synchra 7 - Report
Traffic Engineering Consultants, Inc. Page 2



HCM Unsignalized Intersection Capacity Analysis
7. Page St. & Jenkins Ave. 11/412014

Moveme / NBT. 'NB
Lane Configurations f P N g
Volume (veh/h) . 0. -3 176 52 . 81 . 239
Sign Control . : .. Free . Free
Peak Hour Factor . 092 092 082 092 092
Hourly flow rate (vph) =~ | 3 191 - 57 . 88 280 .
Pedesrians

Lane W|dfh (ft)

Walklng Speed (ﬁ]s)

Percent Blockage

Right turn flare (veh)

Mediantype None Nene
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 655 220 248
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vof 655 220 248
{C,single (s} 64 82 _ 4
{C, 2 stage {s)

tF (s) 3.5 33 2.2
p0 queue free % 100 100 93

cM capacity (veh/h) 402 820 1318

Diregtion; Lane: 0B

Volume Total 3 248 348

Volume Left 0 0 88

Valume Right 3 57 0

¢SH - 820 1700 1318

Volume to Capacity 000 045 007

Queue Length 95th (ft) 0 0 5

Control Delay (s) 94 00 25

Lane LOS A A

Approach Delay (s) 94 0.0 2.5

Approach LOS A

Intersection Summary

Average Delay 15 ,

Intersection Capacity Utlization 428%  ICULevelof Service A
Analysns Penod {min) 15

T-2388 - Norman, OK 11/4/2014 2017 Projected Background Traffic; A.M. Peak Hour Synchro 7 - Repori

Traffic Engineering Consultants, Inc. Page 3



HCM Unsignalized Intersection Capacity Analysis

8. Page St. & Trout Ave. 117/4/2014
Aoy

Lane Configurations b

Volume (veh/n) 21 8 13

Sign Contro] Stop Ste

Peak Hour Fagtor 092 082 092 092 092 082 082 082 082 092 092 092

Hourly flow rate (vph) 232 9 14 3 00 78 2 78 13 14 91 48

Pedesirians

Lane Width (f)

Walking Speed (ft/s)

Percent Blockage

Right turn flare {veh)

Median type _ None None

Median storage veh)

Upstream signat (/)

pX, platoon unblocked

vC, conflicting volume 240 239 15 251 257 8 139 N

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 240 239 116 251 257 85 139 H

tC, single (s} 7.1 6.5 6.2 7.1 65 62 4.1 4.1

{C, 2 stage (s)

tF (s} 3.5 4.0 3.3 35 4.0 3.3 2.2 2.2

p0 queue free % 97 99 g8 100 100 89 100 49

cM capacity {veh/h) 702 655 937 6Y9 640 974 1444 1904

Direction; Lane # B4 WB1. NBT 'S

Volume Total 11 93

Volume Left 3 2

Volume Right 8 13

cSH ) ( 862 1444 1504

Volume fo Capacity 006 001 000 001

Queue Length 85t (ft) 3 1 0 1

Control Delay (s) 10.1 9.2 0.2 0.8

LaneLOS B A A A

Approach Delay {s) 10.1 9.2 0.2 0.8

Approach LOS B A

Iitersechon Summary:

Average Delay . 2.3 o .

Intersection Capacity Utilizaticn 247%  ICU Level of Service A

Analysis Period (min) 15

T-2388 - Norman, OK 11/4/2014 2017 Projected Background Traffic; A.M. Peak Hour Synchro 7 - Report

Traffic Engineering Consultants, Inc. Page 4



HCM Unsignalized Intersection Capacity Analysis

11: Boyd St. & Trout Ave. 11/4/2014

-y ”
_ | © O UEBRU: WE NBR

Lane Configurations P

Volume (veh/h) 192 134 11

Sign Control Free

Gade .. 0%

Peak Hour Factor 092 092 0.92

Hourly flow rate (vph) 209 148 P2

Pedestrians

Lane Widtn (f) ~

Walking Speed {ft/s)

Percent Blockage

Right turn flare (veh)

Median fype None None

Median storage veh)

Upstream signal (fi)

PX, platoon unblocked

vC, conflicting volume 354 1012 177

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 354 1012 177

tC, single {s) 4.1 6.8 89

tC, 2 stage (s)

tFis) 22 35 33

p0 queue free % 87 87 99

cM capacity (veh/h) N 1201 205 835

Direction; Lane #: (EB1. EB2 WB1. . WB2 ~NBY.

Volume Total 39 215 435 557

Volume Left 0 0 187 0

Volume Right 0 146 0 0

oSH 1700 1700 1201 1700

Volume to Capacity 008 043 013 033

Queue Length 95th (ft) 0 0 11 0

Control Delay (s) _ 0.0 0.0 39 0.0

Lane.OS ) A

Approach Delay (s) 0.0 1.7

Approach LOS

Intersection Stmmary.

Average Delay :
Intersection Capacity Utilization
Analysis Period (min}

18

483%
15

ICU Level of Service A

T-2388 - Norman, OK 11/4/2014 2017 Projected Background Traffic: A.M. Pgak Hour

Traffic Engineering Consultants, Inc.

Synchro 7 - Report
Page 5
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HCM Signalized Intersection Capacity Analysis
3: Brooks St. & Classen Blvd.

111412014

TR
Moveme: . WBR: . NBI
Lane Conf guraﬂons :
Volume {vph) - 19 28 : /
[deal Flow (vphipl) 1800 1800 1900 1900 1900 1900 1900 1800
Total Lost ime () 50 CeB0 50 '
Lane Utll Factor 1.00 0.95 095
Frt - 0.91 - 1.00 1.00
Flt Protected 1.00 0.99 1.00
Satd: Flow {prot) 1698 3508 3523
FIt Permitted 1.00 0.75 0.92
Satd. Flow {perm) 1698 26846 3249
Peal-hour factar, PHF 092 092 082 092 092 092 092 092
Adj. Flow (vph) 21 30 85 465 3 35 845 15
RTOR Reduction (vph) 22 0 0 1 0 0 2 0
Lane Group Flow {vph) 29 0 0 552 0 0 893 0
Turn Type pm+pt Perm
Protected Phases 8 5 2 8
Permitted Phases 2 6
Actuated Green, G (s) 9.9 19.5 19.5
Effective Green g(s) 7 9.9 19.5 19.5
Actuated g/C Ratio 0. 25 0. 25 0. 25 0.25 0.49 049
Clearance Tame( } 50 5._0 5.0 5.0 50 50
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 338 417 256 427 1310 1608
vis Ratio Prot c0.10 0.02 _
vfs Rafio Perm 0.03 ) 0.00 (.21 c0.27
vic Rafio 013 041 001 007 042 0.56
Uniform Delay, d1 114 123 1.1 112 6.4 8.9
Progression Factor 2100 1.00 100 1.00 1.00 1.00
Incremental Delay,d2 =~ 02 07 - 0.0 0.1 0.2 04
Delay (s). 116 130 111 113 - 66 74
Level of Service B B B B A A
Approach Delay (s) 12.8 11.3 6.6 74
Approach LOS B B A A

Intersection: Summary:

HCM Level of Service

HCM Average Control Delay 8.2 A
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) o 394 Sum of lost time (s) 10.0
Intersection Capacity Utllization ~ ~ 65.2% ICU Level of Service C
Analysis Period {min) 15

¢ Critical Lane Group .

T-2388 - Norman, OK 11/4/2014 2017 Projected Background Traffic: P.M. Peak Hour
Traffic Engineering Consultants, Inc.

Synchro 7 - Report
Page 1



HCM Unsignalized Intersection Capacity Analysis
6. Brooks St. & Trout Ave. 11/4/2014

A = A N

WBT: - WBR#

Lane Configurations T

Volume {veh/h) 26 123 107 34 100 43
Sign Control : ., Free Free = Stop

Peak Hour Factfor o092 082 082 082 092 092
Hourty flow rate (vph) - 28 134 - 116 37 109 47
Pedesirians :

Lane Width (f)

Walking Speed (ftfs)

Percent Blockage

Right turn flare (veh)

Median type . None None

Median storage veh)

Upstream signal {ft)

pX, platoon unblocked

vC, conflicting volume 153 _ 325 135
vC1, stage 1 conf vol

vC?2, stage 2 conf vol

vCu, unblocked vol 153 325 135
tC, single () 4 _ , 64 6.2
iC, 2 stage (s)

iF (s) 22 a5 3.3
0 queue free % 98 83 95
cM capacity (ven/h) Wy . 8% ot
Direcfion; Lane # WB1: S

Volume Total

Volume Left

Volume Right 3 _

eSH L7 (T

Volume to Capaclly 002 009 022

Queue Length 95th (ft) 2 0 21

Control Delay (s} 1.5 0.0 114

LanelOS = A B

Approach Delay (s) 5 00 114

Approach LOS B

Intersection Summary

Average Delay _ 4.3 _ .
Intersection Capacity Utilization . 338%  [ICULlevelofService A
Analysis Period (min) 15

T-2388 - Norman, OK 11/4/2014 2017 Projected Background Traffic: P.M. Peak Hour Synchro 7 - Report

Traffic Engineering Consuitants, Inc. Page 2



HCM Unsignalized Intersection Capacity Analysis

7. Page St. & Jenkins Ave. 11/4i2014

PN
lover WBL WBR N

Lane Configurations b

Volume (vef/h) 12 40

Sign Confrol Stop

Peak Hour Factor 092 092

Hourly flow rate (voh) 13 43

Pedestrians

Lane Width (f)

Walking Speed {it/s)

Percent Blockage

Right turn flare (veh)

Median fype None None

Median storage veh)

Upstream signal ()

pX, platoen unblocked

vC, conflicting volume 784 486 _ 495

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 784 486 495
tC, single (s} 6.4 6.2 . 41
tC, 2 stage (s)

tF (s} 3.5 33 2.2
p0 gueue free % 96 83 98

¢M capacity {veh/h) 354 581 1069

Direction; Lane #

Volume Tatal

Volume Left

Volume Right

oSH | 1069

Volume to Capacity 01 020 002

Queue Length 95th (ft) 9 0 2

Control Delay (s) _ 13.0 0.0 0.9

Lane LOS B A

Approach Delay (s) 130 00 0.9

Approach LOS B

Intersection Summary :

Average Delay 12 4

Infersection Capacity Utilization _ 38.9% [CU Level of Service A
Analysis Period (min) _ 15

T-2388 - Norman, OK 11/4/2014 2017 Projected Background Traffic: P.M. Peak Hour Synchro 7 - Report

Traffic Engineering Consultants, inc. Page 3



HCM Unsignalized Intersection Capacity Analysis

8. Page St. & Trout Ave. 111412014
¢ NN

Movemer EBT. EBR“WBL:  WBT  WBR:::NBLL

Lane Configurations _ & & _

Volume(vehh) . . 18 3 14 9 4 2% 2

Sign Controt Stop .. Stp

Peak Hour Factor 092 092 092 082 092 092 092 082 092 092 092 092

Hourlyflowrate wph) 20 3 - 15 10 4 8 .2 5 1 13 . 137 16

Pedestrians

Lane Width (fy

Walking Speed (ftis)

Percent Blockage

Right turn flare {veh)

Median type _ None None

Median storage veh)

Upstream signal {ff)

pX, platoon unblocked ,

vC, conflicting volume 285 235 145 252 243 59 153 60

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 266 2% 45 252 243 59 153 60

tC, single (s} 7.1 65 62 71 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF {s) ' KR 40 3.3 35 4.0 3.3 22 2.2

pOqueuefree % 97 100 98 99 99 97 100 99

cM capacity {(vehth) 660 659 902 682 652 1006 1427 1544

Direclion; Lane#. EB{ - WB1 . NB1 - ~SBiA

Volume Total 38 42 62 166

Volume Left 20 10 2 13

Volume Right 15 28 1 16

¢SH ‘ S 739 864 1427 1544

Volume to Capacity .05 005 000 00

Queue Length 95th {ft) 4 4 ¢ 1

Control Delay (s} 10.1 9.4 0.3 06

LanelOS ~ B A A A

Approach Delay (s} 101 94 03 06

Approach LOS B A

Intersection:Summary.

Average Delay 29

Intersection Capacity Utilization _ 23.3% [CU Level of Service A

Analysis Period {min) 15

T-2388 - Norman, OK 11/4/2014 2017 Projected Background Traffic: P.M. Peak Hour Synchro 7 - Report

Traffic Engineering Gonsultants, Inc. Page 4



HCM Unsignalized Intersection Capacity Analysis
11. Boyd St. & Trout Ave. 111412014

—+ Yy ¢ TR

Movemen BI. EBR.. WBL  WBT . NBL '
Lane Configurations 1 4%

Volume (veh/h). -~ - 606 67 43 530
Sign Control ~ Free Free  Stop
Grade - ' - 0% : 0% 0%
Peak Hour Factor 082 092 082 092 092 092
Hourly flow rate (vph) . 659 73 47 576 120 98
Pedestrians '

Lane Widih (1) -

Walking Speed {it's)

Percent Blockage

Right turn flare (veh)

Median type _ None None

Median storage veh)

Upstream signal {ft)

pX, platoon unblocked

vC, cordlicting volume 732 1077 366
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 732 1077 366
tC, single (s) _ 41 6.8 6.9
{C, 2 stage (s}

tF (s) 2.2 3.5 3.3
p0 queue free % 95 41 85
cM capacity (veh/h) 869 202 6N

31 EB2: WB1.-WB2 ~NBi-
202 239 384 217

Direction, Lane #

Volume Total

Volume Left 0 47 0 120

Volume Right _ 73 0 0 98

¢SH o 1700 1700 869 1700 291

Volume to Capacity . 026 017 005 023 075

Queue Length 95th (ft) 0 0 4 0 138

Confrol Delay (s} 00 00 23 00 463

lanelOS A E

Approach Delay {s) 0o 0.9 46.3

Approach LOS E

Intersection: Summary . -

Average Delay ) 6.8

Intersection Capacity Utilization 56.4% 1CU Level of Service 8
Analysis Period (min) 15

T-2388 - Norman, OK 11/4/2014 2017 Projected Background Traffic: P.M. Peak Hour Synchro 7 - Report

Traffic Engineering Consultants, Inc. Page 5
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HCM Signalized Intersection Capacity Analysis
3: Brooks St. & Classen Bivd.

11/4/2014

i

Movens

Lane Configurations _ ¢

Volume (vph) | 11 29 372 69 . 1 .8 21
|deal Flow (vphpl) 1900 1900 1900 1900 1900 4 1900 . 1900 - 1900 1900 1900 1900 1900
Total Lost time {s) B0 :B0 - B0 - BO ' 50 B
Lane Util. Factor 100 1. 0w 100 1.00 0.95 0.95

Frt .o 100 087 | 1000 097 1.00 0.98

Fit Protected 095  1.00 095  1.00 0.98 1.00

Satd. Flow (prot) 1770 1626 1770 1798 3474 - 3472

Fit Permitted 067  1.00 071 1.00 0.71 0.93

Satd. Flow (perm) 1245 1626 1314 1798 2504 3231
Peak-hour factor, PHF 082 092 092 082 092 092 092 092 092 092 082 092
Adj. Flow (vph) 10 12 87 2107 32 404 684 1 9 29 41
RTOR Reduction (vph) 0 57 0 0 13 0 0 0 0 0 9 0
Lane Group Flow (vph) 10 22 0 2 126 0 0 1089 0 0 336 0
Tun Type Perm Perm pm+pt Perm

Protected Phases 4 8 5 2 6
Permitted Phases 4 8 2 6

Actuated Green, G (s) 79 79 7.9 7.9 36.5 36.5
Effective Green, g (s) 79 79 79 7.9 36.5 365
Actuated g/C Ratio 015 015 015 015 0.67 - 0.67
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicte Extension {s) 3.0 3.0 3.0 3.0 3.0 30

Lane Grp Cap (vph) 181 236 191 261 1680 2168

vfs Ratio Prot _ 0.01 c0.07

v/s Ratio Perm 0.01 0.00 c0.43 0.10

vlc Ratio 006 009 001 048 0.65 015

Uniform Delay, d1 200 2041 199 214 5.2 3.3
Progression Factor 1.00  1.00 1.00  1.00 1.00 1.00
Incremental Delay, d2 0.1 0.2 0.0 14 09 0.0

Delay (s} 202 203 199 228 6.1 33

Level of Service C c B C A A
Approach Delay (s) 20.3 22,7 6.1 3.3
Approach LOS C C A A
intersection: Summary.

HCM Average Conirol Delay 7.7 HCM Level of Service A

HCM Volume to Capacity ratio .62

Actuated Cycle Length (s) 54.4 Sum of lost ime (s} 10.0

Intersection Capacity Utilization 57.1% ICU Level of Service B

Analysis Period {min) 15
¢ Critical Lane Group

T-2388 - Norman, OK 11/4/2014 2017 Projected Background Traffic with Future Page Circle Apartment Traffic: AM. Pejridbto 7 - Report
Traffic Engineering Consultants, Inc. Page 1



HCM Unsignalized Intersection Capacity Analysis
6. Brooks St. & Trout Ave. 111412014

Movement: L BT WB f

Lane Configurations N 4 B W
Volume (veh/)-~ . - .. .27 53 219 89 100 47
Sign Control o . Free  Free ~ ~ Stop
Peak Hour Factor 092 082 092 082 092 092
Hourly flow rate (vph) .29 B8 . 238 97. 109 - 51
Pedestrians

Lane Width (1)

Walking Speed (it/s)

Percent Blockage

Right turn flare (veh)

Median type _ None None

Median storage veh)

Upstream signat (ft)

pX, platoon unblocked

v, conflicting volume 335 _ 403 288
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 335 403 286
tC, single (s) _ 41 _ 64 6.2
iC, 2 stage (s)

iF (s) 2.2 3.5 3.3
pOqueuefree % 98 _ 82 93
cM capacity {veh/h} 1225 _ 589 783
Direction; Lane # WB1 . SB

Volume Total 87 336 160

Volume Left 29 0 109

Volume Right 0 97 51

cSH 125 1700 633

Volume o Capacity 062 020 02

Queue Length 95th (ft) 2 0 25

Control Delay (s) 28 00 126

LaneLOS A B

Approach Delay (s) 28 00 126

Approach LOS B

Intersection Summary

Average Delay , 3.9 .

Intersection Capacity Utilization 39.6% ICU Level of Service A
Analysis Period {min) 15

1-2388 - Norman, OK 11/4/2014 2017 Projected Background Traffic with Future Page Circle Apartment Traffic: AM. PeBigidhre 7 - Report
Traffic Engineering Consultants, Inc. Page 2



HCM Unsignalized Intersection Capacity Analysis
7. Page St. & Jenkins Ave. 111412014

Movemer
Lane Configurations kil
Volume (veh/h) . 5
Sign Confrol - Stp
Peak Hour Factor 092 082

Hourly flow rate (vph) 5

Pedestrians

Lane Width (f)

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 663 221 250

vC1, stage 1 conf vol

v(2, stage 2 conf vol

vCu, unblocked vol 663 221 250
tC, single (s} 64 62 ) 4.1
iC, 2 stage {s)

tF (s) 35 33 22
p0 queue free % 99 89 93
cM capacity {vehh) %7 819 o 138
Direction, L.ane # SWB1 N8BT . 8B

Volume Total 250 391

Volume Left 0 91

Volume Right 59 0

¢SH _ 58t 1700 1316

Volume to Capacity 002 015 007

Queue Length 95th (ft) 2 0 i

Control Delay (s) "4 00 25

LanelOS B A

Approach Delay (s) 114 00 25

Approach LOS B

ntersection Summary.-

Average Delay .

Intersection Capacity Utilization 43.1% ICU Level of Service A
Analysis Period {min) 15

T-2388 - Norman, OK 11/4/2014 2017 Projected Background Traffic with Future Page Circle Apariment Traffic: A M. PeBlridbie 7 - Report
Traffic Engineering Consultants, Inc. Page 3



HCM Unsignalized Intersection Capacity Analysis
8: Page St. & Trout Ave. 1114/2014

Movement .

Lane Configurations

Volume (vehfh) . -

Sign Confrol

Grade . ..

Peak Hour Factor :

Hourty flow rate (vph) 14 : 11

Pedestrians

Lane Width (f)

Walking Speed (ft/s)

Percent Blockage

Right turn flare {veh}

Median typa N None None
Median storage veh)

Upstream signal {ft)

pX, platoon unblocked

vC, conflicting volume o34 320 15 318 321 10 139 124
vC1, stage 1 conf vol

vC2, stage 2 conf vol _
vCu, unblocked vol 341 3260 15 318 32 101 139 124
tC, single {s) 7.1 65 62 71 65 62 441 4.1
tC, 2 stage (3)

tF (s) 35 4.0 3.3 35 4.0 3.3 22 2.2
p0 queue free % g6 98 98 82 98 9% 100 97
cM capacity (vehi/n) 567 581 837 601 580 954 1444 1463
Direction, Lane #: 4 EB1L WBT 7 NB1 . SBYT i e

Volume Total _ 51 100 128 177

Volume Left 23 50 2 38

Volume Right _ 14 39 46 48

oSH B4 699 1444 1483

Volume to Capacity 008 014 000 003

Queue Length 95th (f) 6 12 0 2

Control Delay (s) = 111 10 01 18

Lane LOS 8 B A A

Approach Delay (s} 111 110 0.1 1.8

Approach LOS 8 B

intersection Summary . -

Average Delay 44

Intersection Capacity Utilization _ 29.4% ICU Levet of Service A
Analysis Period (min) 15

T-2388 - Norman, OK 11/4/2014 2017 Projected Background Traffic with Future Page Circle Apartment Traffic: AM. Pejridhm 7 - Report
Traffic Engineering Consultants, Inc. Page 4



HCM Unsignalized Intersection Capacity Analysis
11: Boyd St. & Trout Ave. 110412014

Y ¢ TN

[.;a.he Cc;nf igurations

Volume {veb/h) . 192 146 154 768 33 25
Sign Control ~ Free . Free  Stop

Grade .. 0% T 0% 0%
Peak Hour Factor 0.92 0.92 0.92 _092 092 092
Hourly flow rate (vph) 209 150 167 835 42 27
Pedestrians

Lane Width (ft)

Walking Speed (ftfs)

Percent Blockage

Right turn flare {veh)

Median type ~ None Nene

Median storage \reh)

Upstream signal (f)

pX, platoon unblocked

vC, conflicting volume 367 1040 184
v(1, stage 1 confvol

v(2, stage 2 conf vol

vCu, unblocked vol _ 367 1040 184
{C, single (s) _ _ 4.1 6.8 6.9
tC, 2 stage (s)

tF (s) 2.2 35 33
p0 queue free % 86 78 97
cM capacity (veh/h) S 1188 184 827
Direction, Lane# = . < “EB1 ©EB? WB1 ~WB2  NBT .
Volume Total 139 228 448 557 70

Volume Left 0 0 167 0 42

Volume Right 0 - 189 o 0 27

cSH 700 1700 1188 1700 277

Volume to Capacity 008 013 044 033 025

Queue Length 95th (i) 0 0 12 0 24

Conirol Delay (s) 0.0 0.0 41 00 223

Lane LOS A - C
Approach Delay (s) 0.0 1.8 223

Approach LOS C

Intersection Summary.
Average Delay
Intersection Capacity Utilization 49 4% ICU Level of Service A
Analysis Peﬂod {min) 15

T-2388 - Norman, OK 11/4/2014 2017 Projected Background Traffic with Future Page Circle Apartment Traffic: AM. PeBkridbts 7 - Report
Traffic Engineering Consultants, Inc. Page 5



Map - T-2388 - Norman, OK 11/4/2014
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HCM Signalized Intersection Capacity Analysis
3: Brooks Si. & Classen Blvd.

111412014

Yo T NN

e

<

BR: - WBL. WBT.. WBR. NBL SBL - SBT SBR
Lane Configurations _ . T _ / _ b
Volume (vph) .~ 45 82w o328 2 M6 48 0 3 & 777718
ideal Flow (vohpl) 1900 1900 1900 1300 1900 1300 1900 1900 1900 1900 1900 1500
Tofal Losttime(s) ~ . " B0 RO 50 b 50 0T py
Lane Util. Factor 100 1.00 1.00  1.00 0.95 0.85
Fre. - S1.00 089 1.00 - 092 1.00 1.00
Flt Protected 095  1.00 0.95  1.00 0.99 1.00
Satd. Flow {prot) 1770 1655 1770 1723 3499 3521
Flt Permitted 072 100 045  1.00 0.65 0.92
Satd. Flow {perm) 1337 1655 B40 1723 2310 3237
Peak-hour facter, PHF 092 092 082 092 082 082 082 082 092 092 092 092
Adj. Flow (vph} 49 89 288 3 30 30 126 465 3 35 845 20
RTOR Reduction (vph) 0 120 0 0 22 0 0 1 0 0 2 0
Lane Group Flow {vph) 49 227 0 3 39 0 0 593 0 0 858 0
Tum Type Perm Perm prm+pt Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (5) 118 19 18 119 2041 20.1
Effective Green, g {s) 19 119 18 119 201 20.1
Actuated g/C Ratio 028 028 028 028 0.48 0.48
Clearance Time (s) 5.0 5.0 50 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 379 483 238 488 1106 1549
v/s Ratio Prot c0.14 0.02
v/s Ratio Perm 0.04 0.00 0.26 c0.28
vicRato 013 043 0.0t €08 0.54 .58
Uniform Delay, d1 1.2 125 10.8 110 77 79
Progression Factor 1.00 .00 1.00  1.00 1.00 1.00
Incremental Delay, d2 02 08 00 01 05 06
Delay (s} ' 114 133 108 111 8.2 85
Level of Service B B B B A A
Approach Delay (s} 13.0 11.1 8.2 8.5
Approach LOS B B A A

Intersection Summary:

HCM Average Contro! Defay 9.4 HCM Level of Service A
HCM Volume fo Capacity ratio 0.54

Actuated Cycle Length (s) 42.0 Sum of lost time (s) 10.0
intersection Capacity Utilization 69.7% ICU Level of Service "

Analysis Period {min} 15
¢ Critical Lane Group

T-2388 - Norman, OK 11/4/2014 2017 Projected Background Traffic with Future Page Circle Apartment Traffic: P.M. Pejridbow 7 - Report
Traffic Engineering Consultants, Inc. Page 1



HCM Unsignalized Intersection Capacity Analysis
6: Brooks St. & Trout Ave. 11/4/12014

A e AN

Movement
Lane Configurations
Volume (veh/h)

Sign Control
Crade .. .
Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Biockage
Right turn flare (veh)
Median kype None None

Median storage veh)

Upstream signal (ff)

pX, platoon unblocked

vC, conflicting volume 209 368 162
v(1, stage 1 conf vol

vG2, sfage 2 conf vol

vCu, unblocked vol 209 368 182
1C, single (s) 4.1 _ 6.4 8.2
1C, 2 stage (s}

{F {s) 2.2 3.5 3.3
nC queue free % 97 72 94
¢cM capacity (veh/h} 1362 - 615 8s
Direction, Lane # "
Volume Total
Volume Left
Volume Right
CSH Rt . .
Volume to Capacity 003 012 034
Queue Length 95th (f) 2 0 38
Control Delay (s} 1.8 0.0 132
LanelOS A B
Approach Delay (s) 18 00 132
Approach LOS B
Intersection Summary
Average Delay 5.5

Intersection Capacity Utilization 41.0% ICU Level of Service A
Analysis Period (min) 15

85 159 51

092 092 082
92 173 55

7-2388 - Norman, OK 11/4/2014 2017 Projected Background Traffic with Future Page Circle Apartment Traffic: P.M. PeBiotdbie 7 - Report
Traific Engineering Consultants, Inc. Page 2



HCM Unsignalized Intersection Capacity Analysis
7. Page St. & Jenkins Ave. 11412014

~

NBR

Lane Configurations
Volume{veht) . -~~~ 20 51
Sign Control o Stop

Grade, “ o 0%
Peak Hour Fac;lor_ 092 082
Hourly flow rate {vph) 22 55
Pedesmans

Lane Width (f)

Walkmg Speed (ftfs)

Percent Blockage

Right turn ftare (veh)

Median type None None
Madian storage veh}

Upstream signal (ff)

pX, platoon unblocked

vC, conflicting volume 808 490 502

vCt, stage 1 conf vol

vC2, stage 2 confval

22

082 092 082
24 32 254

vCu, unblocked vol 808 490 502
{C, single (s) _ 6.4 6.2 41
{C, 2 stage (s )

iF {s) 35 a3 2.2
p0 queue free % 94 90 97

cM capacity (veh/h) 340 578 1062

Direction; Lane # - <WB1 . NB B!
Volume Total 77 502 286
Volume Left 22 0 32
Volume Right 55 24 0
oSH o 483 1700 1062
Volume to Capacity 016 030 003
Queue Length 95th (ft) 14 0 2
Control Delay (s) 13.9 0.0 1.2
Lane LOS - B A
Approach Delay (s) 139 0.0 1.2
Approach LOS B

Intersection. SUmmary:
Average Delay
Intersection Capacity Utilization 47, 5% ICU Level of Service A
Analyms Period (min}) 15

T-2388 - Norman, OK 11/4/2014 2017 Projected Background Traffic with Future Page Circle Apariment Traffic: P.M. Pejridbrr 7 - Report
Trafiic Engineering Consultants, Inc. Page 3



HCM Unsignalized Intersection Capacity Analysis
8: Page Si. & Trouf Ave. 11/4/12014

R

3T WBR

Lane Configurations &

Volume (veh/h) 18 19 14 % 72

Sign Confrol . Stop . Sop

Peak Hour Factor 092 092 082 082 092 092

Hourly flow rafe {vph) 20 21 15 83 25 78

Pedestrians

Lane Widih (%)

Wealking Speed (ftfs)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 451 392 145 385 368 91 153 123
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 451 392 145 385 368 91 153 123
iC, single (s) 741 6.5 6.2 7.1 6.5 6.2 4.1 41
iC, 2 stage (s)

{F(s) 35 4.0 3.3 35 4.0 3.3 2.2 22
p0 queue free % 96 96 98 84 95 92 100 96
cM capacity (veh/h} 445 521 902 529 837 967 1427 1464
Direction, Lane #: (EBA. WB1 . NBA SBT 2

Volume Total 186 125 213

Volume Left 83 2 60

Volume Right 78 64 18

sH 62 655 1427 1464

Volume to Capacity 010 028 000 0.04

Queue Length 85t (it) 8 29 0 3

Control Delay (s) 123 127 0.1 2.4

LanelLOS B B A A

Approach Delay (s) o123 12y 0.1 24

Approach LOS B B

IntersectionStimmary .
Average Delay . )

Intersection Capacity Utilization 38.0% ICU Leve! of Service . A
Analysis Pericd (min) 15

T-2388 - Norman, OK 11/4/2014 2017 Projected Background Traffic with Future Page Circle Apariment Traffic: P.M. Peridbis 7 - Report
Traffic Engineering Consultants, inc. Page 4



HCM Unsignalized Intersection Capacity Analysis
11: Boyd St. & Trout Ave. 11/412014

— Ty

S EBRY o WBL

L NBR T

Lane Configurations _
Volume {vehth) ' 806 - - 90 63 530 136 111
Sign Control ~ Free . [Free  Stop
Grade ~~ ..o oo o0k 0% 0%
Pealk Hour Factor 092 082 082 082 082 092
Hourly flow rate (vph) 659 98 B8 576 147 121
Pedestrians

Lane Width {fty

Walking Speed (ftfs)

Percent Blockage

Right turn flare (veh) _ _

Median type None Nene

Median storage veh)

Upstream signal (ff)

pX, platoon unblocked

vC, conflicting volume 757 1133 378
vC1, stage 1 confvol

vC2, stage 2 conf vol _
vCu, unblocked vol 757 1133 378
tC, single (s) o 4.1 68 69
tC, 2 stage (s)

tF (s) 22 3.5
PO queue free % . 92 19
cM capacity (vehth}) | o -850 181
GEBA 0 EB2 - WBA. . WB2 P NB o

Diection, Lans .~

Volume Total 317 261 384 267
Volume Left 0 88 0 147
Volume Right _ o8 0 012
8 1700 1700 850 1700 266
Volume to Capacity 026 019 008 023 10
Queue Length 95th (ft) 0 0 7 0 253
Controf Delay (s) 0.0 0.0 3.2 00 883
Lang LOS L A F
Approach Delay (s) . 0.0 1.3 98.3
Approach LOS F
[ntersection Summary.:::

Average Delay _ - 163

Intersection Capacity Utilization ) ~ 60.4% ICU Level of Service B
Analysis Period {min) 15

T-2388 - Norman, OK 11/4/2014 2017 Projected Background Traffic with Future Page Circle Apartment Traffic; P.M. Pe@jaidbs 7 - Report
Traffic Engineering Consultants, Inc. Page b



Map - T-2388 - Norman, OK 117412014
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HCM Signalized Intersection Capacity Analysis
11: Boyd St. & Trout Ave. 111412014

— Ty ¢ T ow

Moveme : .

Lane Configurations ~ #f d% W

Volume (vph) " - .- 192 146 . 154 768 .. 39 .25
Ideal Flow (vphpl) - 1800 1900 1900 1900 1900 1900
Totel Losttme (s}~ 050 .. B0 80
Lane Util. Facior 08 095 1.00

Fri o 094 : 100 - 0.95

Fit Protected 1.00 098¢ 097

Satd. Flow (prof) 3310 310 1712

Fit Permitted 1.00 081 097

Satd. Flow (perm) 3310 2866 1712

Peak-hour factor, PHF 092 082 082 092 082 092
Adj. Flow (vph) 209 159 167 835 42 27
RTOR Redugction {vph} 68 0 0 0 22 0
Lane Group Flow (vph} 360 0 0 1002 47 0
Turn Type pmpt

Protected Phases 4 3 8 2

Permitted Phases 8

Actuated Green, G (s) 227 227 8.9

Effective Green, g (s) 227 22.7 6.9

Actuated g/C Ratio 0.57 057 047

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1897 1643 298

vfs Ratio Prot 0.09 .03

vfs Ratio Perm o ‘ ¢0.35

vic Ratio 0.16 05t 016

Uniform Delay, d1 4.0 56 139

Progression Factor 1.00 1.00  1.00

Incremental Delay, d2 00 {_).6 0.2

Delay(s) - _ 4.0 62 144

Level of Service A A B

Approach Delay (s) 40 - 62 1441

Approach LOS A A B
Intersection-Summary.

HCM Average Confrol Delay 6.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) - 396 Sum of lost time (s) 10.0
Intersection Capacity Utilization _ 51.9% ICU Level of Service ) A
Analysis Period {min) 15

¢ Critical Lane Group

T-2388 - Norman, OK 11/4/2014 2017 Projected Background Traffic with Future Page Circle Apartment Traffic: A.M. PeBridoro 7 - Report
Traffic Engingering Consultants, Inc. Page 1



Map - T-2388 - Norman, OK 111412014
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HCM Signalized Intersection Capacity Analysis

11 Boyd St. & Trout Ave.

11442014

Moveme

Lane Configurations B

Volume (vph) " 606 . 90

Ideal Flow (vphpi) . 1800 1900

Total Lostfime(s}: . 5O~ .U B0 BQ e i T
Lane Utl. Factor 095

Frt ~ 098

Flit Prqtected_ - 1.00

Satd. Flow (prot) 3470

Flt Permitted 1.00

Satd. Flow {perm) 3470

Psak-hour factor, PHF 082 092 092 092 092 092

Adj. Flow {vph} 659 98 68 576 147 121

RTOR Reduction {vph) 13 0 0 0 37 0

Lane Group Flow (voh} 744 0 0 644 231 0

Turn Type pm+pt

Protected Phases 4 3 8 2

Permitted Phases 8

Actuated Green, G (s) 16.2 162 1141

Effective Green, g (s) 16.2 162 111

Actuated g/C Ratio 043 043 030

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1507 1256 507

vis Ratio Prot 0.21 c.14

v/s Ratio Perm ¢0.22

vic Ratio 0.49 051 046

Uniform Delay, d1 7.6 77 108

Progression Factor 1.00 100  1.00

Incremental Delay, d2 0.3 04 07

Delay (s) 7.9 80 13

Level of Service A A B

Approach Delay (s) 79 80 1.3

Approach LOS A A B

intersection Summary;

HCM Average Control Delay 8.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s} 37.3 Sum of lost time (s) 10.0
Intersection Capacity Utifization 62.9% ICU Level of Service _ B
Analysis Period (min) 15

¢ Critical Lane Group

T-2388 - Norman, OK 11/4/2014 2017 Projected Background Traffic with Future Page Circle Apartment Traffic: P.M. PeBjridbro 7 - Report
Traffic Engineering Consultants, Inc. Page 1



Map - T-2388 - Norman, OK 111412014
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HCM Signalized Intersection Capacity Analysis
3: Brooks St. & Classen Blvd. 111412014

Movemer

Lane Confi gurahons 4 :

Volumefwh) = 8 .. 13 379 68 18 |
tdeal Flow (vphp]) B 1800 1900 1900 1900 1900 1900 1900 1900
Total Losttime(s) ... .50 .BO T ¢ BRI I o RD
Lane Util Factor 100  1.00 095 0.95

Frt . - 100 " 0.87 1.00 0.98

Flt Protected 085  1.00 0.98 1.00

Satd. Flow (prot) 1770 1626 3474 3470

Flt Permitteci 087 1,00 0.7 0.93

Satd. Flow (perm) 1243 1628 2497 3229
Peak-hour factor, PHF 082 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow {vph} 10 14 78 2 109 32 42 684 1 8 205 42
RTOR Reduction (vph} 0 67 0 0 13 0 0 0 0 0 10 0
Lane Group Flow {vph) 10 25 0 2 128 0 0 1097 0 0 336 0
Turn Type Perm Perm pm+pt Perm

Protected Phases 4 8 5 2 6
Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.0 8.0 8.0 8.0 36.8 36.8
Effective Green, g (s) 8.0 8.0 8.0 8.0 36.8 36.8
Actuated g/C Ratio 015 015 015 015 0.87 0.67
Clearance Time {s) 50 5.0 50 5.0 50 5.0

Vehicle Extension (s) 3.0 30 3.0 3.0 30 3.0

Lane Grp Cap (vph) 181 237 190 263 1677 2168

vls Ratio Prot 0.02 c0.07

v/s Ratio Perm 0.01 o 0.00 c0.44 _ 0.10

v/ Ratio 0.06 011 0.01 049 0.65 0.16

Uniform Delay, dt 201 203 200 215 53 3.3
Progression Factor 100 1.00 100 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.2 00 14 09 _ 0.0

Delay (s) .. 203 205 200 229 8.2 3.3

Level of Service c c . C C A A
Approach Delay (s) 20,5 22.9 §2 33
Approach LOS C C A A
Intersection: Simmary.:

HCM Average Control Delay 78 HCM Level of Service A

HCM Volume fo Capacity ratio 062

Actuated Cycle Length (s) 54.8 Sum of lost time {s) 10.0

Intersection Capacity Uiilizafion _ 574%  1CU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

T-2388 - Norman, OK 11/4/2014 2017 Projected Combined Traffic: A.M. Peak Hour Synchro 7 - Report

Traffic Engineering Consultants, Inc. Page 1
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HCM Unsignalized Intersection Capacity Analysis
7: Page St. & Jenkins Ave. 11/4/2014

Wovermet

Lane Configurations
Volume (veh/h) -
Sign Conirol

Grade. - . -
Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (f)
Walking Speed {fifs)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 670 223 252

vC1, stage 1 conf vol

v(C2, stage 2 conf val

vCu, unblocked vol 670 223 252
{C, single (s) 64 82 4.1
tC, 2 stage (s)

tF (s) 3.5 3.3 22
pOqueueiree % 98 99 93
oM capacity {veh/h) 302 817 1313
Direction, Lane # 1 NB T

Volume Total

Volume Left

Volume Right _

osH 581 1700 1313

Volume to Capacity 003 015 007

Queue Length 85th {§t) 2 0 8

Control Delay (s) 11.4 0.0 26

Lane LOS B A

Approach Delay (s) 114 00 26

Approach LOS B

Intersection Sumimary,

Average Delay 18

Intersection Capacity Utilization 43.3% ICU Level of Service _ A
Analysis Period {min) 15

T-2388 - Norman, OK 11/4/2014 2017 Projected Combined Traffic: A.M. Peak Hour Synchro 7 - Report

Traffic Engineering Consultants, Inc. Page 2



HCM Unsignalized Intersection Capacity Analysis

8: Page St. & Trout Ave. 11/4/2014

Lane Confi gurahons
Volume {vehth)
Sign Controt
Grade . S
Peak Hour Factor
Hourly flow rate {vph)
Pedestrians

Lane Wldth (ft)
Walkmg Speed (ftfs)
Percent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal {ft)
pX, platoon unblocked
vC, conﬂlctmg volume
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol
tC, single (s)

(C, 2 stage {s)

tF (s)

p0 queue free %

¢M capacity {veh/h)

23

366

366
71

536

333

333
65

14

115

115
6.2

092
50-

332

332

71

334

334
6.5

40
%
568

092

49

i

101
6.2

33
85
954

139

139
4.1

22
100
1444

None

- 'A.. 0'.9.2
45

124

124
4.1

2.2
97
1463

None

885

0w

48

Direction; Lane #

Volume Total
Volume Left
Volume Right
oSH ._
Volume to Capacity
Queue Length 85th (ft)
Control Delay (s)

Lane LOS

Approach Delay {s)
Approach LOS

Intersection:Summary.

0.03

Average Delay
Intersection Capacity Utilization
Analysns Period (min)

47
30,5%
15

~1CU Level of Service

T-2388 - Norman, CK 11/4/2014 2017 Projected Combined Traffic: A.M. Peak Hour

Traffic Engineering Consuitants, Inc.

Synchro 7 - Report

Page 3



HCM Unsignalized Interseciion Capacity Analysis
9: Brooks St. & Drive #1 11/4/2014

A NS

Lane Configurations
Volume (veh/h) 2
Sign Control

Peak Hour Factor 0.92
Hourly flow rate (vph) 2
Pedestrians

Lane Width (f)

Walking Speed {fifs)

Percent Blockage

Right turn flare (veh)

Median type ) None None

Median storage veh)

Upstream signal (ft) 1155

pX, platoon unblocked

vC, conflicting velume 346 511 340
vC1, stage 1 conf voi

vC2, stage 2 conf vol

vGCu, unblocked vol 346 511 340
tC, single (s) 4.1 _ 6.4 6.2
tC, 2 stage (s}

tF {s) 22 35 3.3
p0 queue free % 100 08 99
cM capacity (veh/h) 1213 §22 702
Direction; Lane # 2
Volume Total
Volume Left
Volume Right
cSH _ ot
Volume to Capacity 0.00
Queue Length 95th (ft) 0
Contfrof Delay (s} 0.1
Lane LOS A
Approach Delay (s) 01
Approach LOS

Stop
092 (92
13 5

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization , 26.8% 1CU Level of Service A
Analysis Period {min) 15

T-2388 - Norman, OK 11/4/20114 2017 Projected Combined Traffic: A.M. Peak Hour Synchro 7 - Report
Traffic Engineering Consuitants, Inc. Page 4



HCM Signalized Intersection Capacity Analysis

11: Boyd St. & Trout Ave. 111412014
-y v TN

N ‘EBT " EBR /WBL-  WBT | “NBL:' NBR:

Lane Configurations e _ _ 4% %

Volume(uh) ~ .- 192 149 167 768 42 3.

ideal Flow (yphpl) 1900 1900 1900 1800 1900 1900

Total Losttime (s). ... - -80 ...~ .. 5O 050 '

Lane Uil Factor _ 0.95 095  1.00

Fe - 0 083 S 100 084

Flt Protected 1.00 099 097

Satd. Flow (prot) 3307 3508 1707

Flt Permitted 1.00 081 097

Satd. Flow (perm) 3307 2852 1707

Peak-hour factor, PHF 082 082 082 09 092 082

Adj. Flow {vph) 209 162 17 835 46 34

RTOR Reduction (vph) 69 0 0 0 28 0

Lane Group Flow {vph) 302 0 0 1006 52 0

Tum Type pm+pt

Protected Phases 4 3 8 2

Permitted Phases 8

Actuated Green, G (s) 23.1 231 (A

Effective Green, g (s) 231 231 7.1

Actuated g/C Ratio 0.57 057 018

Clearance Time {s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1900 1839 301

v/s Ratio Prot 0.09 c0.03

vis Ratio Perm c0.35

vicRalio 0.16 061 017

Uniform Delay, d1 40 56  14.1

Progression Factor 1.00 1.00  1.00

[ncremental Delay,d2 =~ 00 _ 0.7 0.3

Delay (s) 4.0 _ 63 143

Level of Service A A B

Appraach Delay (s} 4.0 63 143

Approach LOS A A B

Intersection Summary

HCM Average Control Delay 6.2 HCM Level of Service A

HCM Velume to Capacity ratio 0.51

Actuated Cycle Length (s) , 40.2 Sum of lost time (s) 10.0

Intersection Capacity Utilization 52.6% ICU Level of Service A

Analysis Period (min) 15

¢ Crificat Lane Group

T-2388 - Norman, OK 11/4/2014 2017 Projected Combined Traffic: A.M. Peak Hour Synchro 7 - Report
Traffic Engineering Consultants, inc. Page 5



HCM Unsignalized Intersection Capacity Analysis
15: Brooks St. & Trout Ave. 111412014

Movement: ; BTl © WBT.-
Lane Configurations d 1

Volume (veh/h) - 27 55 224 89
Sign Control . Free  Free
Peak Hour Factor 092 092 092 082
Hourly flowrate (vph) - = 29 B0 243 97
Pedestrians

Lane Width (fty

Walking Speed (ft/s)

Percent Blockage

Right turn flare {veh)

Median type o None  None
Median storage veh)

Upstream signal (ft)
pX, platoon unblocked

vC, conflicting volume 340 40 292
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 340 410 292
tC, single {s) _ 4.1 6.4 6.2
tC, 2 stage {s)

{F (s) 2.2 35 33
p0 queue free % 98 81 93
¢M capacity {veh/h) 1219 - 583 747
Direction; Lane EB1 . WB1 - SB

Volume Total 340 160

Volume Left 0 108

Volume Right 97 51

¢SH 1219 0 e

Volume to Capacity 002 020 025

Queue Length 95th {ft) 2 0 25

Control Delay (s) 28 00 127

LaneLOS A B

Approach Delay (s) 2.8 00 127

Approach LOS B

Intersection Summary

Average Delay B 3.8

Intersection Capacity Ulization _ 40.0% ICU Level of Service A
Analysis Period {min) 15

T-2388 - Norman, OK 11/4/2014 2017 Projected Combined Traffic: AM. Peak Hour Synehro 7 - Report

Traffic Engineering Consultants, Inc. Page 6



HCM Unsignalized Intersection Capacity Analysis

17: Page St. & Drive #2

111412014

— Ny ¢ TN
Movement. EBR CCWBL WBT UNBL
Lane Configurations B 4 ¥
Volume (vevh) 90 8 0. 92 12 0
Sign Control Free. Free — Stop
Grade -~ . 0% - 0% - 0%
Peak Hour Factor 082 092 082 092 082 092
Hourly flow rate (vph) 98 g 0 100 13 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right tum flare {veh)
Median type None None
Median storage veh)
Upstream signal {ft)
pX, platoon unblocked
vC, conflicting volume 107 202 102
vC1, stage 1 confval
vC2, stage 2 conf vol
vCu, unblocked vol 107 202 102
tC, single (s) 41 6.4 6.2
iC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 100 g8 100
¢M capacity (vehth) 1484 786 953
Direction, Laned ;- : 5
Volume Total
Volume Left
Volume Rignt
oSH 00 1488 786
Volume to Capacity 006 000 002
Gueue Length 85th (ft) 0 0 1
Contfrol Delay (s) 0.0 0.0 9.7
Lane LOS | A
Approach Delay (s} 0.0 0.0 9.7
Approach LOS A
Intersection Summary,
Average Delay 0.6
Intersection Capacity Utilization 16.2% ICU Level of Service A
Analysis Period (min) 15

T-2388 - Norman, OK 11/4/2014 2017 Projected Combined Traffic: A.M. Peak Hour

Traffic Engineering Consultants, Inc.

Synchro 7 - Report
Page 7



Map - T-2388 - Norman, OK

111412014
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HCM Signalized Intersection Capacity Analysis
3: Brooks St. & Classen Bivd.

11/412014

N L

Lane Conf gurahcns _ - qb -
Volume (vph) - AT L4300 428 . 3082 T
Ideal Flow (\rphpE) 1900 ) 1900 1900 1900 1900 1900 1900
Totai Lost time (s) -+ 50 B R T
Lane Util. Factor 1.00 0.95 0.95

Prt 1,00 1.00 1.00

Fit Protected 0.95 0.99 1.00

Satd. Flow (prof) 1770 3496 3519

Fit Permitted 0.72 0.62 0.92

Satd. Flow (perm) 1332 2203 3232
Peak-hour factor, PHF 092 082 092 082 082 092 092 092 082 092 092 092
Adj. Flow (vph) 51 92 274 3 34 30 141 465 3 3B 845 23
RTOR Reduction (vph) 0 123 0 0 21 0 0 1 0 0 2 0
Lane Group Flow (vph) 51 243 0 3 43 0 0 608 0 0 a01 0
Turn Type Perm Perm pmpt Perm

Protected Phases _ 4 _ 8 § 2 6
Permitted Phases 4 8 2 6

Actuated Green; G () 126 128 i26 1286 20.8 209
Effective Green, g (s 126 12 8 126 126 208 209
Actuated g/C Ratio 029 029 029 0.29 048 0.48
Clearance Tlme( ) 5.0 50 50 5.0 5.0 50

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap {vph) 386 479 226 502 1058 1553

v/s Ratio Prot  ¢0.15 0.02

v/s Ratio Perm 0.04 4 0.60 028 c0.28

v/c Ratio 013 051 061 009 0.58 0.58

Uniform Delay, d 1 114 129 110 13 8.1 8.1
Progression Factor 1,00 1.00 100  1.00 1.00 1.00
Incremental Delay, d2 02 08 0.0 0.1 08 0.6

Delay (s) - 116 137 110 113 8.9 87

Level of Service B B B B A A
Approach Delay (s) 13.5 1.3 8.9 8.7
Approach LOS B B A A
Intersection Summary:

HCM Average Control Delay 9.8 HCM Level of Service

HCM Valume to Capacity ratio 0.55

Actuated Cycle Length (s) _ 43.5 Sum of lost time (s) 10.0

Intersection Capacity Utilization 71.3% ICU Level of Service c

Analysis Period (min) ' 15
¢ Crilical Lane Group

T-2388 - Norman, OK 11/4{2014 2017 Projected Combined Traffic: P.M. Peak Hour
Traffic Engineering Consultants, Inc.

Synchro 7 - Report
Page 1



HCM Unsignalized Intersection Capacity Analysis
7. Page St. & Jenkins Ave. 11/4/2014

Lane Configurations . B g
Volume (vehvh) G220 85 443 22 33 234
Sign Control LoLBop Free . [Fres
Peak Hour Factor . 092 082 092 092
Hourly flow rate (wph) -~ 24 482 . 24 3% 254
Pedesfrians

Lane Widh (ff)

Walking Speed (fi/s)

Percent Blockage

Right turn flare {veh)

Mediantype None Nene
Median storage veh)

Upstream signal (§t)
pX, platoon unblocked

vC, conflicting volume 820 483 505
vC1, stage 1 conf vo

vC2, stage 2 conf vol

vCu, unblocked vol 820 493 205
tC, single (s) _ 8.4 6.2 4
tC, 2 stage (s)

fF (s) 3.5 33 2.2
p0 queue free % 93 90 87
cM capacity {veh/h) 333 578 1069
Direction; Lane ' :

Volume Total

Volume Left

Volume Right i

6SH ._ 4 ¢

Volume to Capacity 018 030 003

Queue Length 95th (ft) 6 0 3

Conirol Delay (s) 142 0.0 14

Lane LOS B A

Approach Delay (s) 14.2 0.0 14

Approach LOS B

Intersection Stimmary

Average Delay ‘ 1.8

Intersection Capacity Utilization 514%  ICU Level of Service A
Analysis Period (min) 15

T-2388 - Norman, OK 11/4/2014 2017 Projected Combined Traffic: P.M. Peak Hour Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
8. Page St. & Trout Ave. 11/412014

Lane Configurations
Volume {veln) .. - 18 29
Sign Control sep Stop
Grade . ..o 0k 0%
Peak Hour Factor 082 092 092 092 092 092
Hourly flow rate {vph) - 20 25 15 83 32 93
Pedestrians

Lane Width (f)) = _
Walking Speed {ft's)
Percent Blockage
Right turn flare (veh)

Median type _ None None
Median storage veh)

Upstream signal (ft) 885
PX, platoon unblocked

vC, conflicting volume 495 418 145 414 394 91 183 123

vC1, stage 1 conf vol

vC2, stage 2 conf vol ,

vCu, unblocked vol 495 418 145 414 394 91 193 123

{C, single (5) 74 85 62 71 65 62 4 4

iC, 2 slage (s)

iF (s) 35 4.0 3.3 35 4.0 3.3 22 2.2

p0 queve fres % % 9% 9% 8 o 9 100 %

¢M capacity (veh/h) o401 499 902 489 515 967 1427 1464
Direction; Lane # 3 W “NB~ B
Yolume Total
Volume Left
Volume Right
oSH 57 B2 1427 1464
Volume to Capacity 012 032 000 005
Queue Length 95th (ft) 10 35 0 4
Confrol Delay (s) 129 133 01 27
Lane LOS B B A A
Approach Delay {s) 129 133 0.1 2.7
Approach LOS B B

Intersection Summary:
Average Delay _ . _
Intersection Capacity Utilization 40.2% ICU Leve! of Service A
Analysis Period {min} 15

T-2388 - Norman, OK 11/4/2014 2017 Projected Combined Traffic: P.M. Peak Hour Synchro 7 - Report
Traffic Engineering Consultants, Inc. Page 3



HCM Unsignalized Intersection Capacity Analysis
9: Brooks St. & Drive #1 11/412014

Lane Configurations
Volume (veh/h) -~
Sign Control .
Grade - . oo o
Peak Hour Factor 0.92 2
Hourly flow rate (vph) 5 L2 22
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage
Right turn flare (veh)
Median type . None  None

Median storage veh)

Upstream signal (ff) 1185

pX, platoon unblocked

vC, conflicting volume 230 537 220
vC1, stage 1 conf vol

vC?2, stage 2 confvol

vCu, unblacked vol 230 837 220
iC, single (s} 4.1 6.4 6.2
iC, 2 stage {s)

tF (s) 22 35 33
p0 queue free % 100 % 99
cM capacity {veh/h) 1337 _ 503 820
Direction; Lane # EB1. /WB1.: 8B

Volume Total 230 29

Volume Left 0 22

Valume Right 22 8

oSH S 1371700 589

Volume to Capacity 0.00 014 005

Queue Length 95th {ff) 0 0 4

Control Delay (s) _ 0.2 00 118

lelOS A B

Approach Delay (s) - 02 00 118

Approach LOS B

Intersection: Summar

Average Delay 0.7 _ .
Intersection Capacity Utilization 28.8% ICU Level of Service A
Analysis Period {min}) 15

T-2388 - Norman, OK 11/4/2014 2017 Projected Combined Traffic; P.M. Peak Hour Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
11: Boyd St. & Trout Ave.

11/4/2044

Movemen EBR

Lane Configurations '

Volume (vph) 606 97

Ideal Flow (vphpl) 1900 1900

Total Lost time (s) - 80

Lane Util, Factor 0.95

Frt o 0.98

Fit Protected 1.00

Satd. Fiow (prof 3466

FIt Permitted 1.00

Satd, Flow (perm) 3466 .

Peak-hour factor, PHF 092 082 092 082 082 092
Adj. Flow (vph) 859 105 74 576 153 129
RTCR Reduction (vph) 13 0 0 0 37 0
Lane Group Flow {vph) 751 0 0 850 245 0
Turn Type pmpt

Protected Phases 4 3 8 2
Permitted Phases 8

Actuated Green, G (s) 16.9 169 116

Effective Green, g {s) 16.9 169 116
Actuated g/C Ratio 0.44 044 030
Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1521 1249 513

/s Ratio Prot 0.22 c¢0.14

vis Ratio Perm c0.23

vic Ratio 0.49 052 048

Uniform Delay, d1 1.7 79 110
Progression Factor 1.00 1.00  1.00
Incremental Delay, d2 0.3 04 07

Delay (s) 8.0 82 17

Level of Service A A B
Approach Delay (s) 8.0 82 1i7
Approach LOS A A B
Intersection Summary. 0 & - s o
HCM Average Conirol Delay 8.7 HCM Level of Service A
HCM Volume fo Capacity ratio 0.50

Actuated Cycle Length (s) 385 Sum of lost time (s) 10.0
Intersection Capacity Utllization 64.1% |CU Level of Service ¢
Analysis Period {min) 15

¢ Critical Lane Group

T-2388 - Norman, OK 11/4/2014 2017 Projected Combined Traffic: P.M. Peak Hour
Traffic Engineering Consultants, Inc.

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
15: Brooks St. & Trout Ave. 111412014

Lane Configurations
Volume (veh/h) - _
Sign Control : Free  Free ~ Stop

Grade o oo 0% 0% 0%
Peak Hour Factor 092 092 082 092 082 082
Hourly flow rate (vph) 3% 138 124 92 173 55
Pedestrians

Lane Width (ft)

Walking Speed (it/s)

Percent Blockage

Right turn flare {veh)

Median fype None  Nane

Median sforage veh)

Upstream signal {ft)

pX, platoon unblocked

vC, conflicting volume 216 381 170
vG1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 216 381 170
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)

tF {s) _ 22 3.5 3.3
p0 queue free % 97 i 94
¢M capacity {veh/h) 1353 ‘ . 606 874
Diraction, Lana & EBT z
Volume Total

Volume Left

Volume Right

cSH |

Volume to Capacity 003 013 033

Queue Length 95th (it) 2 0 39

Cenirol Delay (s) 1.8 00 134

Lane LOS _ A B

Approach Delay (s) i8 00 134

Approach LOS B

|ntersection Summary

Average Delay 5.4

Infersection Capacity Utilization 41.7% ICU Level of Service . A
Analysis Period {min) 15

T-2388 - Norman, OK 11/4/2014 2017 Projected Combined Traffic: P.M. Peak Hour Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
17: Page St. & Drive #2 111412014

T R 2

Lane Configurations _ . _

Volume (veh/h) ~ - 0133 16 0 171 20 0.
Sign Control - Free Free Stop

Grade . . . 0% 0. 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly fiow rate {vph) 145 17 0 186 22 0
Pedestrians

Lane Widith (ft)

Wa[kmg Speed (ft!s)

Percent Blockage

Right turn flare (veh) _

Median type None None

Median storage veh)

Upstream signal (ff)

pX, platoon unblocked

vC, conflicting vo]ume 162 339 153
Ve, , stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 162 339 153

tC, single (s) ) 41 64 B2

{C, 2 stage (s)

tF (s) 2.2 35 33

p0 queue free % _ 100 o7 100

¢M capacity (veh/h) _ _ LT 857 893

Direction, Lane # B4 WBA :

Volume Total 162 188

Volume Left 0 0

Volume Right 7 0

cSH L1700 1417 657

Volume to Capacity 010 000 0.3

Queue Length 95th {ft) 0 0 3

Control Delay (s) 00 00 107

Lane LOS o B

Approach Delay (s) 0.0 00 107

Approach LOS B

infersection Summary

Average Delay _ 0.6 _
Intersection Capacity Utllization 19.0% ICU Level of Service A
Analysis Penod {min) 15

T-2388 - Norman, OK 11/4/2014 2017 Projected Combined Traffic: P.M. Peak Hour Synchro 7 - Report
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Traffic Engineering Consultants, Inc.

Boyd Street & Trout Avenue - Norman, OK

. 017 Frojected Background Traffic with Future Page Circle Apartment Traffic
Signal Warran%s - §lJJmmaryg

Major Street Approaches Minor Street Approaches
Eastbound: Boyd Street Northbound: Trout Avenue
Number of Lanes: 2 Number of Lanes: 1
85% Speed < 40 MPH.
Total Approach Volume: 1,122 Total Approach Volume: 332

Westbound: Boyd Street
Number of Lanes: 2
85% Speed < 40 MPH.
Total Approach Volume: 1,603

Warrant Summary (Urban values apply.)

Warrant-l= Eight Hour VehicUlar- VO IUINMIES ..-iusesviisusavssronsimsmsessriiess i v s s i 6o i s i Not Satisfied

Warrant 1A~ Mo VeRIcUar VOIITTIE (o i i i il assnnssasasnansaesnns Not Satisfied
Required volumes reached for 1 hours, 8 are needed

Warrant 1B - Interruption of Continuous Traffic .......ccivmvencnns e s seaeeees Not Satisfied
Required volumes reached for 1 hours, 8 are needed

Warrant 1 A&B ~ Combination of WArTANS ... seissaiissssioisionvossissiissssssisiisssiaivmsisa Not Satisfied

Required volumes reached for 1 hours, 8 are needed

Warrant 2= FOUr HOUE VOIUINES, wiuiusssiscstisisisssrsnsssesi sssss vessssis s ot sisn e s vois it sy cosssaivassoses s e eud v soaiusasay Not Satisfied
Number of hours (1) volumes exceed minimum < minimum required (4).
Warrant 3= PEAK HOUE it in s s s o s i 5 s e s s e s s Fo vy e s Satisfied

Warrant 3A - Peak HOUr DeIay ...t tnsens e ieaee e esnas s saeas s ran s e s e ssssnsssasnesresannns Satisfied
Number of hours (4) volumes exceed minimum >= required (1). Delay data not evaluated.

Waiirant 3B~ Pealk HOUE VOIUMBE. . i i ittt miotiiisiass snmessnssnns ransss s sesanesanssnsssanss Satisfied
Volumes exceed minimums for at least one hour.

Warrant 4 - PedesStrlan VOIUMES i iiisiiiiiisiin ot simnis st s isest isamimsass iwarmes mrarassasarasessatss asasassasasasasshampass srsnsas yonenenss pant oas Not Evaluated
Warrant 5.~ SChO0 L CTOSSINMT covassssiisuis i s i S et o 00000004400 1Asst dnesn resssmsns seEmrs e saR e AR AR RS R RS R AR SR AR AR £ Not Evaluated
Warrant 6.~ Coordinated STgnal SYSTEM, suursrr i o i siTT it S s0a55 S ank smanyes s amsas sanesons 1585 ARAA S ERLSRRAL SARRHRSEBASE Not Evaluated
L L L o T o o T | o T — Not Evaluated
Warrant:6.~ ROGUWAY NOTWOTK o s s s o o i e e e o S o e e e s Not Evaluated

Warrant9 - Intersection Near'a Grada CrOBBING vz iusimssssseimmms e sssisssssespovios i sorisessisinsisiotads ot sl et e saistann Not Evaluated



Traffic Engineering Consultants, Inc.

Boyd Street & Trout Avenue - Norman, OK

. 17 Projected Background Traffic with Future Page Circle Apartment Traffic
Signal Warrants - Summary

700 i[r [ 1 | I |
Warrant Curves

600

Peak Hour Warrant W
Four Hour Warrant

[Urban, 2+ major lanes and 1 minor lane curves used

500 \\ &

400 3 >
\ ™
300 s \\

Minor Street - Higher Volume Approach (VPH)

200 B —
\\ [
100 ~a=m—
=]
0
200 400 600 800 1000 1200 1400 1600 1800

Major Street - Total of Both Directions (VPH)

Analysis of 8-Hour Volume Warrants:

War 1A-Minimum Volume War 1B-Interruption of Traffic War 1C-Combination of Warrants
Hour | Major | Minor | Maj Min Hour | Major | Minor | Maj Min Hour | Major | Minor | Maj Min
Begin | Total | Vol Dir| 600 150 Begin | Total | Vol Dir| 900 75 Begin | Total | Vol Dir| 720 120
16:15 | 1,295 | 246 NB| Yes Yes 16:15 | 1,295 | 246 NB | Yes Yes 16:15 | 1,295 | 246 NB | Yes Yes
06:15 | 1,266 | 64 NB| Yes No 06:15 | 1,266 | 64 NB| Yes No 06:15 | 1,266 | 64 NB| Yes No
06:30 1,264 64 NB| Yes No 06:30 1,264 64 NB| Yes No 06:30 1,264 64 NB| Yes No
06:45 1,262 64 NB| Yes No 06:45 1,262 64 NB| Yes No 06:45 1,262 64 NB| Yes No
07:00 | 1,260 | 64 NB| Yes No 07:00 | 1,260 | 64 NB| Yes No 07:00 | 1,260 | 64 NB| Yes No
22:45 8 0 SB| No No 22:45 8 0 SB| No No 22:45 8 0 SB| No No
22:30 8 0 SB | No No 22:30 8 0 SB | No No 22:30 8 0 SB | No No
22:15 8 0 SB| No No 22:15 8 0 SB| No No 22:15 8 0 SB| No No
22:00 8 0 SB | No No 22:00 8 0 SB | No No 22:00 8 0 SB | No No
21:45 8 0 SB| No No 21:45 8 0 SB| No No 21:45 8 0 SB| No No
21:30 8 0 SB | No No 21:30 8 0 SB | No No 21:30 8 0 SB | No No
21:15 8 0 SB| No No 21:15 8 0 SB| No No 21:15 8 0 SB| No No
21:00 8 0 SB| No No 21:00 8 0 SB| No No 21:00 8 0 SB| No No
20:45 8 0 SB| No No 20:45 8 0 SB| No No 20:45 8 0 SB| No No
20:30 8 0 SB | No No 20:30 8 0 SB | No No 20:30 8 0 SB | No No
20:15 8 0 SB| No No 20:15 8 0 SB| No No 20:15 8 0 SB| No No
20:00 8 0 SB | No No 20:00 3 0 SB | No No 20:00 8 0 SB | No No
19:45 8 0 SB|No No 19:45 8 0 SB| No No 19:45 8 0 SB| No No
19:30 8 0 SB| No No 19:30 8 0 SB| No No 19:30 8 0 SB| No No
19:15 8 0 SB|No No 19:15 8 0 SB| No No 19:15 8 0 SB| No No
19:00 8 0 SB|No No 19:00 8 0 SB| No No 19:00 8 0 SB| No No
18:45 8 0 SB| No No 18:45 8 0 SB| No No 18:45 8 0 SB| No No
18:30 8 0 SB | No No 18:30 8 0 SB | No No 18:30 8 0 SB | No No
18:15 8 0 SB|No No 18:15 8 0 SB| No No 18:15 8 0 SB| No No




