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Form 750-020-01
TRAFFIC ENGINEERING - 07/99

TRAFFIC SIGNAL WARRANT SUMMARY
City: Orange Village Engineer: ABC
County: Cuyahoga Date: March 14, 2013
Major Street: Harvard Road Lanes: 1 Critical Approach Speed: 35
Minor Street: Lander Road Lanes: 1
Volume Level Criteria
1. Is the critical speed of major street traffic > 70 km/h (40 mph) ? O Yes No
2. Is the intersection in a built-up area of isolated community of <10,000 population? O Yes No
If Question 1 or 2 above is answered "Yes", then use "70%" volume level 70% 100%
WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME Applicable: Yes [ No
If all four points lie above the appropriate line, then the warrant is satisfied. Satisfied: Yes O No
Plot four volume combinations on the applicable figure below.
FIGURE 4C-1: Criteria for "100%" Volume Level
I 600
>_ 2 OR MORE LANES & 2 ORMORE LANES
T 500 -
Q
b3 T s
£ 400 =
he S )
m< \ \ 2 OR MORE LANES & 1 LANE
oyd N \ ™. P |
ZZ 300 < \\ ~ 1
=
§ \\ \%\ Y LANE & 1 LANE
5 ]
Four Volumes 100 115
Highest | Major | Minor 8
Hours Street Street 0
300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700
MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH
4th 523 411 *Note: 115 vph applies as the lower threshold volume for a minor street approach with two or more lanes and
Highest 80 vph applies as the lower threshold volume threshold for a minor street approach with one lane.
FIGURE 4C-2: Criteria for "70%" Volume Level
(Community Less than 10,000 population or above 70 km/hr (40 mph) on Major Street)
400
z
= | 2 OR MORE LANES & 2 OR MORE LANES
= 300 \€'
-9
E g N >< 2 OR MORE LANES & 1 LANE
X \
g
gy 0 == P
2 : \Q\\ 1 LANE & 1 LANE
=1
(o]
z 100 —~ 4 — S
o L] *80
& *60
o
200 300 400 500 600 700 800 900 1000

MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH

*Note: 80 vph applies as the lower threshold volume for a minor street approach with two or more lanes and
60 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

Source: Revised from NCHRP Report 457




HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency TMS Engineers, Inc. Duration, h 0.25
Analyst ABC Analysis Date Jul 16, 2013 Area Type Other
Jurisdiction Orange Village Time Period {AM Peak Period | PHF 0.92
Intersection @ Miles Road Analysis Year 12015 Analysis Period 1> 7:00
File Name AM 15NB BrainardMiles.xus

Project Description No Build Conditions

Demand Inf rmation
mApproaqh Movement

Signal information .
Cycle, s 90.0 | Reference Phase | 2
Offset, s4 0 Rgference Point  End Green (5D T38E T ED
Uncoordinated. No | Simult GapEW ¢ On Valiow 58 36 36

Force Mode Simult. Gap N/IS

Timer Eesuits SBT
Assighgd Phase 4
Casé Number 4.0
Phase Duration, s 10.0 265
Change Period, (Y+Re), s 50 50
Max /idlow Headway (MAH), s 3.1 3.1
Queue Clearance Time (gs), s 42 58
Green Extension Time (de), s 0.0 0.3
| Phase Call Probability 1.00 1.00
' Max Out Probability

Assigned Movement
Adjusted Flow Rate (v), veh/h 91
Adjusted Saturation Flow Rate {s), veh/h/in 1726
Queue Service Time (gs), 8 38
Cycle Queue Clearance Time (go), s 3.8
Green Ratio (g/C) 0.24
Capacity (c), veh/h 412
Volume-to-Capacity Ratio (X) 0.221
Available Capacity (ca), veh/h 412
Back of Queue (Q), veh/In (50th percentile) 1.5

- Queue Storage Ratio (RQ) (50th percentile) 0.00
Uniform Delay (dr), s/veh 27.5
Incremental Delay (d2), s/vgh 0.1
Initial Queue Delay (d3), s/veh 0.0
Control Delay (d), s/veh 276
Level of Service (LOS)

Multimodal Resuits
Pedestrian LOS Score / LOS
Bicycle LOS Score / LOS

o~




ALL-WAY STOP CONTROL ANALYSIS

General Information _[Site Information

Analyst ABC intersection Harvard & Lander
Agency/Co. TMS Engineers, Inc. Jurisdiction Orange, OH

Date Performed 7/19/2013 Analysis Year 2015

Analysis Time Period AM Peak Period

Project ID No Build Conditions

East/\West Street: Harvard Road North/South Street:  Lander Road

' \‘Ii.’es"c‘boun‘c‘x k

Approach ‘ - Eéstbound ‘
Movement | T R b T R
Volume (veh/h) 137 208 18 3 76 108
%Thrus Left Lane
Approach Northbound Southbound
Movement L T R L T R
\olume (veh/h) 3 168 7 22 62 208
%Thrus Left Lane
Eastbound Westbound Northbound Southbound

L1 L2 L1 L2 L1 L2 i1 L2
Configuration LTR LTR LTR LTR
PHF 0.92 0.82 0.92 0.92
Flow Rate (veh/h) 394 202 192 317
% Heavy Vehicles 2 1 2 2
No. Lanes 1 i 1 1
Gecmetry Group 1 1 1 1
Duration, T 0.25

Prop. LeftTums 04 | 0.0 0.0

Prop. Right-Tums 0.0 0.6 0.0
Prop. Heavy Vehicle 0.0 0.0 0.0
hLT-adj 0.2 0.2 0.2 0.2 0.2
hRT-adj -0.6 -0.6 -0.6 -0.6 -0.6
hHV-adj 1.7 1.7 1.7 1.7 1.7

hadj, computed 0.1 -0.3 0.0

Departure Headway and Service Tims

hd, initial value (s) 3.20 3.20 3.20 3.20

x, initial 0.35 0.18 0.17 0.28

hd, final value (s} 599 6.01 6.45 5.80

x, final value 0.66 0.34 0.34 0.51
Move-up time, m {s) 2.0 2.0 2.0 2.0

Eastbound Westbound Northbound Southbound

L1 L2 £1 L2 i1 L2 L1 Lz

Capacity (veh/h) 572 452 442 567
Delay (siveh) 19.62 12.03 12.79 14.69
LOS C B B B
Approach: Delay (s/veh) 19.62 12.03 12.79 14.69

LOS C B B B
intersection Delay (s/veh) 15.63
Intersection LOS C

Copyright © 2010 University of Florida, All Rights Reserved HCS+T™ Version 5.6 Generated: 7/22/2013  10:08 PM



TWO-WAY STOP CONTROL SUMMARY

seneral Informatiol iformation

Analyst ABC Intersection Miles & Lander
Agency/Co. TMS Engineers, Inc. Jurisdiction Orange, OH
Date Performed 771872013 Analysis Year 2015

Analysis Time Period AM Peak Period
Project Description  No Build Conditions
East/\West Street:  Miles Road North/South Street:  Lander Road

East-Waest Study Period (hrs): 0.25

Maijor Street Eastbound Westbound
Movement 1 2 3 4 5 8
L T R L T R
Volume (veh/h) 89 180 359 138
Peak-Hour Factor, PHF 0.92 0.92 1.00 1.00 0.92 0.92
(’:’I‘;‘;“;’g} Flow Rate, HFR 96 206 0 0 390 149
Percent Heavy Vehicles 4 - = 0 - -
iMedian Type Undivided
IRT Channelized 0 0
Lanes 0 1 0 0 1 0
Configuration LT TR
Upstream Signal o g
Minor Street Northbound Southbound
Movement 7 8 g 10 11 12
L T R L T R
Volume (veh/h) 34 84
Peak-Hour Factor, PHF 1.00 1.00 1.00 0.92 1.00 0.92
(!-\iigléjig}ﬂow Rate, HFR 0 0 0 36 0 97
Percent Heavy Vehicles 0 0 0 3 4 3
Percent Grade (%) 0 0
Flared Approach N N
Storage 0 4]
RT Channelized 0 0
Lanes 0 ¢ g 1 0 1
R
Approa Eastbound Westbound Northbound Southbound
Movement 1 4 7 8 g 10 11 12
Lane Configuration LT L R
v (veh/h) 96 36 91
C (m) (veh/h) 1019 293 596
v/c 0.09 0.12 0.15
95% queue length 0.31 0.41 0.54
Conirol Delay (sfveh) 8.9 18.0 12.1
LOS A C B
Approach Delay (s/veh) - o 14.1
Approach LOS - - B
Copyright ® 2010 University of Florida, All Rights Reserved HCS+™  Version 5.6 Generated: 7/22/2013 10:09 PM



General Information

HCS 2010 Signalized Intersection Results Summary

intersection Information

Agency TMS Engineers, Inc. Duration, h 0.25
Analyst ABC Analysis Date Jul 16, 2013 Area Type Other
Jurisdiction Orange Village Time Period PM Peak Period | PHF 0.92
Intersection @ Miles Road Analysis Year 12015 Analysis Period 1> 7:00
File Name PM 15NB BrainardMiles.xus

Project Description

!gemand !nformapen

No Build Conditions

:mApproach E\onemém

Demand (v}, veh/h

Timer Results

 Signal Information 2.

Cycle, s 90.0 | Reference Phase | 2 - ”“‘i €
Offst. s O ReferencePoint = ENd ‘Greon 50 1358 74 1218
Uncoordinated, No . Simuit. Gap E/W Yeliow

Force Mode Simult. Gap NIS Red

Assignéd Phase 7 4

Case Number . . 14 40 14 40
Phase Duration, s 10.0 40.8 12.4 26.8 12.4 26.8
Change Period, (Y+Rc), s 5.0 5.0 50 5.0 5.0 5.0
Max Allow Headway (MAH), s 3.1 0.0 3.1 3.1 3.1 3.1

Quete Clearance Time (gs), s 34 9.4 13.8
Green Extension Time (ge), s 0.0 0.0 05
Phase Call Probability 1.00 1.00
Max Out Probability 1.00 0.03

Movement Group Results
Approa’i:h Movement
Assigned Movement 7 4 14
Adjusted Flow Rate (v), veh/h 302 | 265
Adjusted Saturation Flow Rate (8), veh/h/in 1774 | 1800
Queue Service Time (gs), 5 74 1 118
Cycle Queue Clearance Time (ge), 8 74 118
Green Ratio (g/C) 032 | 024
Capacity (¢), veh/h 432 . 436
Volume-to-Capacity Ratio (X) 0.699 ; 0.608
Available Capacity {cs), veh/h 432 438
Back of Queue (Q), veh/in (50th percentile) 2.8 51
Queue Storage Ratio (RQ) (50th percentile) 000 000
Uniform Delay (d7), siveh 28.1 1 303
Incremental Delay (d2), s/veh 4.2 1.8
Initial Queue Delay (ds), s/iveh
Control Delay (d), slveh

| of Service (LOS)
Approach Delay, s/veh / LOS c

ion Delay, s/

Muiﬁmﬁ ai'Resu ts

Pedestrian LOS Score / LOS

Bicycle LOS Score/ LOS

1.4




ALL-WAY STOP CONTROL ANALYSIS

General Information ‘ . 1

Analyst ABC lntersect»on Harvard & Lander
Agency/Co. TMS Enginsers, Inc. Jurisdiction Orange, OH

Date Performed 7/19/2013 Analysis Year 2015

Analysis Time Period PM Peak Period

Project ID No Build Conditions
Easthest Street: Han/ard Road

' Eastbound Westbound
Movement L T R L T R
Volume (veh/h) 34 158 5 11 246 151
%Thrus Left Lane
Approach Northbound Southbound
NMovement L T R L T R
Volume (vehrh) 3 73 6 261 115 99
%Thrus Leff Lane
Eastbound Westbound Northbound Southbound

1] L2 L1 L2 L1 L2 L1 L2
Configuration LTR LTR LTR LTR
PHF 0.92 0.92 0.92 0.92
Flow Rate (veh/h) 212 442 88 514
% Heavy Vehicles 2 7 2 2
No. Lanes 1 1 1 7
Geometry Group 1 1 7 7
Duration, T 0.25
Prop. Left-Tums 0.2 0.0 . 0.6
Prop. Right-Tums 0.0 0.4 . 0.2
Prop. Heavy Vehicle 0.0 0.0 ) 0.0
hi.T-adj 0.2 0.2 0.2 0.2 2 0.2 0.2 0.2
hRT-adj -0.6 -0.6 -0.6 -0.6 . -0.6 -0.6 -0.6
hHV-adj 1.7 1.7 1.7 1.7 . 17 1.7 1.7
had} computed 0.1 ~0.2 . 0.0
hd, initial value (s) 3.20 3.20 3.20 3.20
x, initial 0.18 0.39 0.08 0.46
hd, final value (s) 7.09 6.31 7.51 6.32
x, final value 0.42 0.77 0.18 0.90
Move-up time, m {s) 2.0 2.0 2.0 2.0

Service Time, t, (s)

Eastbound Westbound Northbound Southbound

L1 L2 L1 L2 L L2 L1 L2

Capacity (veh/h) 462 551 338 562
Delay (siveh) 15.09 27.63 12.18 42.63
LOS C D B E
Approach: Delay (s/veh) 15.08 27.63 12.19 42.63

LOS C D B E
intersection Delay (s/veh) 30.57
Intersection LOS D
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General Informatio

TWO-WAY STOP CON

TROL SUMMARY
Infersection

Analyst ABC Miles & Lander

Agency/Co. TMS Engineers, Inc. Jurisdiction Qrange, OH

Date Performed 7/19/2013 Analysis Year 2015

Analysis Time Period PM Peak Period

Project Description  No Build Conditions

East/West Street.  Miles Road Narth/South Street:  Lander Road
East-West Study Period (hrs): 0.25

intersection Qrientation:
Ve lume

Major Street Eastbound Westbound

Movement 1 2 3 4 5 6
L T R L T R

Volume (veh/h) 103 445 214 51

Peak-Hour Factor, PHF 0.92 0.92 1.00 1.00 0.82 0.82

Hourly Flow Rate, HFR

(veh ,g]’) 111 483 0 0 232 55

Percent Heavy Vehicles 4 -= - 4] - -

Median Type Undivided

RT Channelized 0 0

Lanes 0 1 0 0 1 0

Configuration LT R

Upstream Signal g 0

Minor Street Northbound Southbound

Movement 7 8 9 10 11 12
L T R L T R

Volume (veh/h) 115 174

Peak-Hour Factor, PHF 1.00 1.00 1.00 0.82 1.00 0.92

;ilc;trj];ig) Flow Rate, HFR 0 0 0 124 0 180

Percent Heavy Vehicles o 0 4] 3 ¢ 3

Percent Grade (%) 0 0

Flared Approach N N

Storage 0 0

RT Channelized 0 0

Lanes 0 0 0 1 0 1

Configuration L R

Delay, Queus Length, and Level of Serv

Approach Eastbound Westbound Northbound Southbound
Movement 1 4 7 8 g 10 11 12
Lane Configuration LT L R
v {(veh/h) 111 124 189
C (m) (veh/h) 1264 257 776
vic 0.09 0.48 0.24
95% queue length 0.29 2.44 0.95
Control Delay (s/veh) 8.1 314 11.1
LOS A D B
Approach Delay (sfveh) - — 18.2

Approach LOS - P C
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General information

HCS 2010 Signalized Intersection Results Summary

intersection Information

Bemand mformatson

Agency TMS Engineers, Inc. Duration, h 0.25
Analyst ABC Analysis Date Jul 22, 2013 Area Type Other
Jurisdiction Orange, OH Time Period |AM Peak Period | PHF 0.92
Intersection @ Lander Road Analysis Year 2015 Analysis Period 1> 7:00
File Name AM 15NB HarvardLander-IMP.xus

Project Description Proposed Signal Control

Approach Moverr}ent

Demand (v), veh/h

Signal Information

Timer Resulis

Cyéie s 90.0 : Reference Phase 2 m;% .
Offset, s. 0 Reference Point = End Green 433 357
Uncoordinated, No | Simult Gap EW | On  Vaiiow 3.8 36
Force Mode Simult. Gap N/S

V{ﬁsigned Phase 4
Case Number 8.0
Phase Duration, s 427
1 Change Period, (Y+RJ), s 5.0
Max Allow Headway (MAH), s 3.2
Queue Clearance Time (9s). 8 14.5
Green Extension Time (ge) s 1.0
Phase Call Probability 100

Max Out Probability

Approac Movement

Assigned Movement

14

Adjusted Flow Rate (v), veh/h

Adjusted Saturatton Flow Rate (s), veh/h/in

Queue Service Tme (gs), s

Cyc e Queue Clearance Time (ge). s

green Ratio (g/C)

Capacity (c), vehih

Volume-to-Capacity Ratio (X)

Available Capacity (ca), veh/h

Back of Queue (Q), veh/In (50th percentile)

Queue Storage Ratio (RQ) (50th percentile)

Uniform Delay (d1), s/veh

Incremental Delay (do), sfveh

Initial Queue Delay (d3), sfveh

Control Delay (d), siveh

“Level of Service (LOS)

Approach Delay, siveh / LOS

intersection Delay, siveh / LOS

Multimodal Resulis

Pedestrian LOS Score / LOS

Bicycle LOS Score /LOS




General Information

HCS 2010 Signalized Intersection Results Summary

Intersection Information

;| Demand mfcrmatxon

Agency TMS Engineers, Inc. Duration, h 0.25
Analyst ABC Analysis Date :Jul 22, 2013 Area Type Other
Jurisdiction Orange, OH Time Period |PM Peak Period | PHF 0.92
Intersection @ Lander Road Analysis Year 2015 Analysis Period 1> 7:00
File Name PM 15NB HarvardLander—lMP XUs

Project Description

Approéch Movement

 Demand (v) veh/h

2 5
Cycle, s 90.0  Reference Phase | 2 % b
Offset, s o Rgference Point | End Groan 385
Uncoordmated No “)vStmuit. Gap E/W On  Veliow 3.6
Force Mode ixed

Timer Resuits

Assigned Phase

Case Number 8.0
Phase Duration, s 46.3
Change Period, (Y+Rd), s 5.0
Max Allow Headway (MAH), s 32
Queue Clearance Time (gs), s 27.8
Green Extension Time (ge), 8 1.2
Phase Call Probability 1.00

Max Out Prob‘abiﬁty

Movement Group Results

Approach Movement L T R
Assigned Movement 7 4 14
Adjusted Flow Rate (), veh/h 516
Adjusted Saturation Flow Rate (s), veh/h/in 1480
Queue Service Time (gs), 8 234

Cycle Queue Clearance Time (ge), s 25.8
Green Ratio (g/C) 0.48
'Capamty {c}, vehlh 741
Vo!ume-to—Capacety Ratio (X} 0.697
Available Capacity (ca), veh/h 741
Back of Queue (Q), veh/in (50th percentile) 8.7
Queue Storage Ratio (RQ) (80th percentile) 0.00
Uniform Delay (), s/veh 20.0
Incremental Delay (d2), sfveh 24

Initial Queue Delay (d3), s/veh 0.0
Control Delay {d} s/veh 224

Level of Service (LOS) C
Apgproach Delay s/veh / LOS 224 . ¢

intersection Delay, sfveh / LOS

Multimodal Resuits
Pedestrian LOS Score / LOS 2.1 B
Bicycle LOS Score / LOS 1.3 A




