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1.0 Project Background

The purpose of the Lee Road Traffic Study and Corridor Plan is to improve transportation access and
circulation for all modes traveling the Lee Road corridor. The Lee Road corridor is one of Shaker Heights’
few continuous north-south roadways. Lee Road transverses the community within three distinct
character types:

o The northern section of the corridor (from North Park Boulevard to City Hall) is generally single-
family residential with access to recreation facilities and natural features (Horseshoe Lake Park,
the Nature Center at Shaker Lakes, and the Shaker Historical Society and Museum). This section
provides access to schools and typically has good neighborhood connectivity. A challenge to
traffic operations through the northern section of the corridor is the interface between the
transit line (RTA’s Green Line) and traffic operations at the intersection of Lee Road and Shaker
Boulevard.

e The middle section of the corridor (from City Hall to Chagrin Boulevard) is civic and commercial
in context. City Hall, the Police Department/Municipal Court Building, Public Library and
Stephanie Tubbs Jones Community Building are all found within this section. Additionally, the
Shaker Town Center commercial district is located within this section and serves as a hub of
commercial activity for the municipality. Similar to the northern section, the middle section is
also faced with the challenge of interfacing transit and vehicle traffic; RTA’s Blue Line Van Aken
station is located below grade at the intersection of Lee Road and Van Aken Boulevard.

e The southern section of the corridor (Chagrin Boulevard to Scottsdale Boulevard) is primarily
commercial with a history of underutilized business capacity. In general, the buildings are set
back toward the rear of the property with parking in front. The Shaker Heights School Bus
Garage is located within this section. This commercial area is bordered by dense residential
neighborhoods to the east (Lomond) and to the west (Moreland).

This traffic study began with evaluation of the existing traffic operations along the Lee Road corridor. It
then evaluated potential improvements to enhance safety and mobility, and identified where
conversion from the existing 4-lane roadway to a 3-lane roadway may be feasible. This would enable
provision of bicycle facilities (wide shoulder or bike lane) along the corridor to enhance corridor
operations for all modes of travel. Conversion to a 3-lane section has the added benefit of reducing
accident potential for turning vehicles.
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2.0 Project Purpose and Methodology

The purpose of the traffic study is to evaluate the existing conditions along
the Lee Road corridor and identify sections where conversion from the
existing 4-lane roadway to a 3-lane roadway may be feasible. This would
enable the provision of bicycle accommodations along the corridor. The area
evaluated for the traffic study begins on the northern end of the corridor at
the intersection of Lee Road and Fairmount Boulevard. Although Fairmount
Boulevard and North Park Boulevard are located in Cleveland Heights, they
are included in the analysis due to their proximity and the effect that those
signals have on corridor operations. The southern terminus of the traffic
study is the intersection of Lee Road and Scottsdale Boulevard, at the
southern border of Shaker Heights and the City of Cleveland. A total of twelve
signalized intersections along Lee Road are included in the traffic study.

e Fairmount Boulevard

North Park Boulevard

South Park Boulevard
Shaker Boulevard

South Woodland Road
Parkland Drive

Aldersyde Drive

Van Aken Boulevard
Library/Shaker Town Center
Chagrin Boulevard -Kenyon Road
e Lomond Boulevard

e Scottsdale Boulevard

The traffic analysis evaluates traffic operations in the existing condition and
traffic operations with potential improvements. To evaluate the existing
conditions at the project intersections, traffic volume counts were collected in
December 2011. Peak hour traffic operations were assessed based upon
levels of service (LOS) and average delays.

The results of the existing conditions analysis were used to set a benchmark to
assess performance of the proposed improvement scenarios. This was
followed by an analysis of future conditions. Traffic volumes for the future
traffic conditions were projected and analyzed to assist with the evaluation of
the alternatives as part of the study process. NOACA provided future
background growth rates for the study area. The NOACA travel demand
model shows no increase in traffic in the 20-year design horizon within the
study area.
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Figure 1:
Lee Road Corridor
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3.0 Existing Traffic Conditions and Analysis

The twelve signalized intersections in the study area are illustrated in Figure 2 below:

Figure 2: Study Area Signalized Intersections (north at top of photos)

Lee & Fairmount Lee & North Park Lee & South Prk

il

Lee & Lomond

Lee & Scottsdale
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Peak period turning movement volumes were collected at the study area 5
intersections on December 6, 2011 and December 8, 2011 from 7:00 AM Fairmount %
to 10:00 AM, 12:00 PM to 1:00 PM, and 2:00 PM to 7:00 PM. The o
intersection of Lee Rd. with the Library-Town Center was under &
construction at the time of the traffic counts, so it was not counted. A 1S &
historic count at that location was used in combination with the N. Park §
upstream and downstream counts that were collected to estimate peak -
hour turning movement volumes at that intersection. Existing signal -
timing directives for the study area intersections were obtained from 8 _.CHH
Shaker Heights and Cleveland Heights to accurately model the existing S. Park %l
conditions. =
sl |-
Average Daily Traffic Volumes (ADTs) were calculated using factors e g
provided by the Ohio Department of Transportation (ODOT) which are Shaker S
based on roadway functional classification and adjust hourly count data &
for day of the week and month of the year. The ADTs throughout the § B
corridor are displayed in Figure 3. Based on guidance provided by the S
Federal Highway Administration (FHWA), roadways with an ADT of Woodland e
20,000 vehicles per day (vpd) or less may be good candidates for a road I
diet, with an ADT of less than 15,000 vpd having very good results. § I
Between 15,000 vpd to 20,000 vpd, additional studies are needed to 8
. s Parkland =
determine feasibility. -
o
A road diet in the context of the Lee Road corridor is a conversion of two § &
lanes in each direction to one lane in each direction with a center turn 3
. . . . Aldersyde =
lane. A road diet can increase safety and provide benefits to all users of -
the roadway. Figure 3 illustrates both the ADT’s as well as highlights in y
green the sections where a road diet is anticipated to be feasible based Sl
on the ADT. Van Aken M §
The peak hour traffic volumes were used to analyze intersection Librar %___ -
operations and to determine the base (background) condition. The AM © -S
and PM peak hour traffic volumes are illustrated in Figure 4, and included Chagrin s
in the Appendix. NOACA provided future background growth rates for B
the study area trafficc. The NOACA travel demand model shows no "g l&
increase in traffic in the 20-year design horizon within the study area. In © 3
fact, the model actually shows a decrease in traffic volumes without Lomend S
redevelopment within the Lee Road corridor. As such, the 20-year &
horizon volumes were assumed to be the same as the existing year traffic § b
volumes and a separate future year analysis was not completed. JB
Scottsdale o
The northern section of the corridor is approximately 40 feet wide and is .E
striped as two wide lanes. Each of those lanes typically carries two lanes S
of traffic, resulting in a roadway that functions as a four-lane roadway. Figure 3:

The midd.Ie se_ction of the corridor varies between 56 feet to 6§ feet Existing Average
wide. It is striped with four travel lanes and turn lanes. There is on- Daily Traffic (ADT) 2-way

’ Baker |
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street parking in specified areas and sidewalks. The southern section varies between 48 feet to 52 feet
wide, with four travel lanes and sidewalks.

Shaker Heights is well-served by the Greater Cleveland Regional Transit Authority (GCRTA) along the Lee
Rd. corridor. Both the Blue Line and the Green Line light rail transit lines traverse the city, running east-
west along Van Aken Blvd. and Shaker Blvd., respectively. Additionally, bus Routes 37 and 40 travel on
Lee Rd., with Route 37 (E.185-Taylor) traveling on Lee Rd. between Fairmount Blvd. (east) and Chagrin
Blvd. (west) and Route 40 (Lakeview-Lee) traveling the entire corridor through Shaker Heights. Rout 14
(Kinsman) intersects Lee Rd., traveling on Chagrin Blvd. from Warrensville/Van Aken west to E.66" St.
and into downtown Cleveland.

The Lee Road corridor does not display typical commuter peak period directional traffic pattern trends.
A typical commuter corridor would display a distinct directional flow higher in one direction during the
AM peak hour, with the mirroring opposite directional preference during the PM peak hour.
Directionally, Lee Road is nearly balanced between northbound and southbound flows during both the
AM and PM peak hours. During the AM peak hour, there is a slight increase in northbound traffic over
southbound traffic through the corridor, but it is only a slight increase. During the PM peak hour, most
of the corridor has slightly higher flows in the southbound direction, except for the area between Van
Aken Blvd. and Chagrin Blvd. Additionally, the difference is not significant between the AM peak hour
volumes and the PM peak hour volumes, north of Van Aken Blvd. South of Van Aken Blvd., the PM peak
hour volumes are higher than the AM peak hour volumes.

Consideration was given to the future impact to traffic on the Lee Road corridor by the development of
the Warransville/Van Aken Transit-Oriented Development (TOD). A study was conducted in 2008 for the
TOD, which evaluated alternatives for the area and related traffic impacts. That study did not
specifically address the intersections along the Lee Rd. corridor. However, based on the change in
volume depicted in the TOD study at the project limits (Van Aken Blvd., west of Farnsleigh Rd., or on
Chagrin Blvd., west of Lynnfield Rd.), from the No-Build to the Build condition was not significant. Based
on the information provided, it does not appear that there will be significant impact to the Lee Rd.
corridor by the TOD.

The traffic data was analyzed using Synchro Version 8, a microsimulation traffic model, to determine the
traffic performance and operational efficiency of each intersection. The results of the analysis include
the approach delay (measured in seconds) level of service, and volume-capacity (v/c) ratio for each
movement, as well the approach delay and level of service by approach and overall intersection delay
for both the AM and PM Peak Hours. Average delay is an indication of the expected delay that would
typically be experienced in each intersection approach lane, on the total approach, or at the entire
intersection. Level of service (LOS) is a grading scale based upon average delay, with LOS A representing
free-flow conditions, LOS E representing operational capacity, and LOS F being over-capacity. The
specific delay thresholds for both signalized and unsignalized intersections are provided by the
Transportation Research Board in the Highway Capacity Manual and are given in the table below. A v/c
ratio that is less than 1.0 indicates that the lane is operating below capacity. A v/c ratio of 1.0 indicates
that the lane is operating at capacity and a v/c greater than one indicates over-capacity conditions.

Baker | 5
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Figure 4:

Existing Traffic Volumes — AM/PM Peak Hours
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Table 1: Highway Capacity Manual Levels of Service

LEVEL OF SERVICE (LOS)

LOS Signalized Intersection Unsignalized Intersection
Average Delay (sec/veh) Average Delay (sec/veh)
A x< 10 x< 10
B 10<x<20 10<x<15
C 20<x<35 15<x<25
D 35<x<55 25<x<35
E 55<x<80 35<x<50
F 80 < x 50 <x

The AM and PM peak hour traffic volumes were analyzed to assess intersection operations in the
existing conditions. The traffic analysis used the existing traffic volumes, as recorded by the traffic data
collection, and existing signal timing and phasing, as provided by Shaker Heights.

An overview of the existing capacity analysis results are shown in Table 2. A detailed table that shows
the analysis results by movement for each intersection is provided in the Appendix. The results of the
existing capacity analysis are used as a benchmark to assess the impact of proposed changes on the
corridor, including conversion to a 3-lane roadway. The results indicate that all study area intersections
are currently operating at acceptable levels of service.

Table 2: Capacity Analysis Results for Existing Conditions

~

=z = = ©

S [ o c o
o o © c
= = < © <
= = S = =
T o o o S
L z %) = o

Aldersyde
m
m

Lomond

Scottsdale

Average
Delay(sec.)
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4.0 Three-Lane Capacity Analysis

Synchro, Version 8, was used to determine the traffic performance and operational efficiency of each
intersection for the configurations that were evaluated. The performance of each of the configurations
was then compared to the intersection performance of the existing conditions. The first configuration
that was evaluated included conversion to a 3-lane roadway was for the entire Lee Road corridor,
converting from generally two travel lanes in each direction to one travel lane in each direction with a
center two-way left turn lane (Road Diet). The analysis results indicated that conversion is feasible in
the northern and southern sections. Conversion of the middle section, between Van Aken and Chagrin,
is predicted to result in over-capacity conditions during peak hours.

The recommended corridor configuration consists of conversion of the north and south sections to a 3-
lane roadway, with the existing configuration retained from Van Aken Boulevard to south of Chagrin
Boulevard. Transitions between the 3-lane and existing configurations are accommodated to the north
of Van Aken, to the south of Lomond, and to the north of Scottsdale. In addition, adjustments were
made to signal timing and phasing to improve the overall corridor performance. The following
modifications were made the intersection configurations and/or signal phasing:

e Fairmount Boulevard Intersection: Provide protected only eastbound and westbound left turn
phases (lead/lag) with simultaneous through movements to improve intersection operations.
The signal currently operates with split phasing for the eastbound and westbound approaches.

e Shaker Boulevard Intersection: Provide northbound and southbound lead/lag protected only
left turn phasing to accommodate the proposed 3-lane roadway. This is a necessary change due
to the modified roadway cross-section. Because this intersection is bisected by RTA’s Green
Line, the northbound and southbound left turn movements will occupy the same pavement in
the middle of the intersections (where the left turn crosses the tracks); simultaneous left turns
cannot be accommodated.

e South Woodland Road Intersection: Reconfigure the east and west legs of the intersection to
provide two approach lanes (exclusive left, through/right) and one downstream receiving lane.
These modifications would narrow the pedestrian crossing distance across Woodland and
remove the opportunity for downstream “jockeying” that occurs on the far sides of the
intersection where the two existing receiving lanes merge to one.

e Chagrin Boulevard Intersection: Convert Kenyon to one-way southeast to improve intersection
operations. This would create an “enter only” condition to Kenyon at the Chagrin/Lee
intersection, allowing vehicles to enter Kenyon from the intersection; vehicles would exit the
area via one of several alternate routes. This modification would improve intersection
operations and it would significantly reduce the pedestrian crossing distance across Kenyon.

An overview of the existing capacity analysis results is shown in Table 3. It includes the overall
intersection delay (measured in seconds) and level of service for both the AM and PM Peak Hours. A
detailed table that shows the analysis results by movement for each intersection is provided in the
Appendix. The capacity analysis predicts acceptable performance with implementation of a 3-lane
cross-section for the north and south sections of Lee Road. The recommended configuration varies
slightly from the existing operation. The intersection of Lee and Shaker does experience a slight
degradation in performance (from LOS C to LOS D), due to the change in phasing that is required with
the narrowed cross-section to safely accommodate northbound and southbound left turns. For an

. Baker |
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urban environment, an LOS D is acceptable, indicating that the intersection is expected to operate below
capacity. The change in phasing is also likely to improve safety at this intersection. Traffic operations
for the middle section are expected to perform poorly as a 3-lane roadway and as such, the existing
roadway configuration should be maintained from Van Aken to Chagrin.

The conversion from a 4-lane to a 3 lane roadway cross-section will put the through moving traffic into
one lane in each direction, which could create fewer gaps for traffic entering Lee Rd. from sidestreets
and driveways. However, due to the concentration of traffic signals along the corridor, gaps will
naturally be created between signal phases, creating a platoon of traffic, but between those platoons
there will be gaps for vehicles to enter Lee Rd. The two-way left turn lane will also provide a shelter for
vehicles to wait to enter the traffic flow after crossing one direction of traffic before entering the other.

Table 3: Capacity Analysis Results for Existing Conditions & 3-Lane Scenario

Fairmount
North Park
S. Woodland

W)
(1)
£
w
w
N
o
I
~l

Parkland
Lomond

AM PEAK

EE

3-Lanes

(Road Diet) 123

PM PEAK

3-Lanes

(Road Diet) 197

R EE EE- R
Bl - - s e -bh
BE--HE EE--EE

B - EE--EE

= =

Since redevelopment of the southern section is a consideration, a very general analysis was conducted
to look at the amount of growth in traffic that could be accommodated within the corridor. The analysis
evaluated the amount of increase in traffic in the southern section that could be tolerated before
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performance was unacceptable at the corridor intersections by modifying the growth percentage. This
value was determined to be an approximate 25% growth in overall traffic volume. This analysis assumed
that the existing distribution of traffic would be maintained and the 25% growth was distributed
according to those existing patterns.

Implementation of bike lanes on Lee Rd. would require a prohibition of on-street parking in sections
where the width does not adequately support both the parking and the bike lanes.

5.0 Crash Data Summary

When a corridor is being evaluated for operational improvements, improving safety is also an important
consideration. According to the “2009 Crash Repot”, published by NOACA, the intersection of Lee Rd.
and Van Aken Rd. ranked as the 7" highest crash intersection in the NOACA region for the years 2007
through 2009. As part of this study, crash data was provided by Shaker Heights Police Department for
the years 2009 through 2011. The data provided summarized by intersection the number of crashes by
type. This study did not evaluate the individual crash details but only the summary provided for each
location. Table 4 summarizes the number of crashes per intersection for the corridor. A breakdown by
type is included in the Appendix.

Table 4: Crash Data (2009 — 2011)

Woodland

X
S
©
o
<
=
>
(]
)

Scottsdale

Parkland
Aldersyde
Van Aken
Lomond

The Van Aken, Chagrin, and Shaker intersections experienced the highest number of crashes on the Lee
Road corridor during the 2009 to 2011 time period. The Van Aken intersection is fairly complex, as
eastbound and westbound Van Aken is split by RTA’s Blue Line, creating what feels like two intersections
to drivers. In addition, Chalfant Road intersects the westbound Van Aken/Lee intersection, creating an
additional leg on the northeast quadrant. The majority of crashes as the Van Aken intersection were
caused by red light violations. This could be due to signal head type, signal head placement, length of
clearance interval, and/or confusion with signal operations. Intersection operations and the associated
traffic safety issues at the Lee/Van Aken intersection are complicated and should undergo additional
study to identify, assess and recommend mitigating measures for the observed crash history and
associated operational safety issues. Additional study efforts should also include evaluating the crash
data prior to the traffic signal upgrade, to determine whether the current signal could be a contributing
factor.

The predominant crash type at both the Chagrin and Shaker intersections was assured clear distance
(rear-end collisions). The Shaker intersection also experienced a significant number of crashes involving
improper lane changes. Given the combination of assured clear distance and improper lane changes
cited, crashes may result from vehicles changing lanes at the last moment to go around vehicles blocking

10 Baker |
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the left through lane waiting to turn left. Implementation of 3-lane cross-section is expected to improve
operational safety at the Shaker intersection by creating exclusive northbound and southbound left turn
lanes which will remove left turning vehicles from the through traffic stream. Additionally, changing the
signal phasing at the Shaker intersection to north-south split phasing may further reduce the number of
crashes by avoiding a permissive left turn operations.

6.0 Recommendations

The Lee Road corridor is an important north-south connector within Shaker Heights and for the
surrounding region. It provides one of three roadways within the city to accommodate all travel modes,
including pedestrians, bicyclists, motorists, and transit riders. It connects neighborhoods to schools,
transit, and community services, and has the potential to bring a strong economic engine to the
community in the south section. Based on the results of the operational analysis, a 3-lane roadway
would operate effectively in both the northern and southern sections of the corridor. As such, to the
north of Van Aken and south of Chagrin, Lee Road would consist of a single travel lane in each direction
with a center turn lane to provide refuge for left turning vehicles. Reconstructing the north and south
sections of Lee Road to this 3-lane cross-section is expected to improve overall safety for traffic
operations as well as enhance the quality of life for all of the users of the corridor by enabling the
provision of bicycle-friendly accommodations. With implementation of the recommended 3-lane
roadway, additional changes to roadway configuration and signal operations are recommended at:

e Fairmount Boulevard Intersection: Provide protected only eastbound and westbound left turn
phases (lead/lag) with simultaneous through movements to improve intersection operations.
The signal currently operates with split phasing for the eastbound and westbound approaches.

e Shaker Boulevard Intersection: Provide northbound and southbound lead/lag protected only
left turn phasing to accommodate the proposed 3-lane roadway. This is a necessary change due
to the modified roadway cross-section. Because this intersection is bisected by RTA’s Green
Line, the northbound and southbound left turn movements will occupy the same pavement in
the middle of the intersections (where the left turn crosses the tracks); simultaneous left turns
cannot be accommodated.

e South Woodland Road Intersection: Reconfigure the east and west legs of the intersection to
provide two approach lanes (exclusive left, through/right) and one downstream receiving lane.
These modifications would narrow the pedestrian crossing distance across Woodland and
remove the opportunity for downstream “jockeying” that occurs on the far sides of the
intersection where the two existing receiving lanes merge to one.

e Chagrin Boulevard Intersection: Convert Kenyon to one-way southeast to improve intersection
operations. This would create an “enter only” condition to Kenyon at the Chagrin/Lee
intersection, allowing vehicles to enter Kenyon from the intersection; vehicles would exit the
area via one of several alternate routes. This modification would improve intersection
operations and it would significantly reduce the pedestrian crossing distance across Kenyon.

Additionally, a more thorough safety analysis and further study should be conducted for the Lee/Van

Aken intersection based on the high number of crashes and ranking by NOACA as the 7™ highest crash
intersection in the region.

Baker | 1
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Lee Road TLCI Study

Synchro Analysis Results

Traffic CE(;(F'Q?QT"'DN(;BR ROAD DIET RECOMMENDED
3-LANE CORRIDOR) | CORRIDOR CONFIGURATION
Intersection Control Direction / Movement CONFIGURATION ( )
Type AM Peak PM Peak | AM Peak | PM Peak AM Peak PM Peak
LOS| Delay [LOS]| Delay | LOS | Delay [ LOS | Delay | LOS | Delay | LOS | Delay
EB (Fairmount) Left c 33 c | 24 c | 33 Cc | 24 D 36 C 31
Thru/Rt D 42 D | 42 D | 42 D | 42 C 30 D 53
_ Left C 27 D | 54 c | 27 D | 54 D 40 D 55
WB (F t
(Fairmount) | Rt D 39 D| 43 | op| 3 | ol 43 c 34 c 27
NE (Lee) Left C 30 c | 28 C | 30 c | 28 B 18 C 23
Lee & Fairmount |  Signal Thru/Rt c 26 D | 37 c | 26 D | 37 C 26 D 44
S8 (Lee) Left C 22 c | 23 c | 22 c | 23 B 15 B 19
Thru/Rt C 24 c | 29 C 24 | ¢ 29 C 28 D 41
Overall c 33 D | 39 c | 33 D | 39 c 30 D a4
Max v/c 0.83 0.90 0.83 0.90 0.79 0.96
Cycle Length 90 90 90 90 90 90
£B (North Parig | -e/ThI B 19 c | 33 B 19 c [ 33 B 19 C 31
Right A 8 B | 15 | A 8 B 15 A 8 B 12
WB (North Park) L/Th/Rt c 28 c | 22 C | 28 c | 22 C 28 C 22
NE (Lee) Left B 13 B | 11 B 13 B 11 B 13 A 3
. Thru/Rt B 19 B | 17 B 19 B 17 B 19 A 4
Lee & North Park | Signal B (L Left B 11 A 9 B 11 A 9 B 11 A 9
(Lee) Thru/Rt B 17 B | 17 | 8| 17 | B | 17 B 17 B 17
Overall c 20 B | 20 c | 20 B 20 c 20 B 15
Max v/c 0.62 0.69 0.62 0.69 0.62 0.69
Cycle Length 90 90 90 90 90 90
EB (South Park) L/Th/Rt c 33 E | 61 c | 34 E 61 C 24 D 44
LUThru E 59 D | 51 E 59 D | 51 D 43 D 37
WB (South Park
(South Park) Right c 23 B| 15 | c | 24 | B | 15 B 15 B 12
NB (Lee) L/Th/Rt A 2 A 2 A 2 A 1 A 7 A 4
. THIRT (diet) A 2 A 2 A 10 A 4
Lee & South Park | Signal SB (Lee) L/Th/Rt A 6 A 5 A 6 A 4 A 3 A 2
THIRT (diet) A 9 A 8 A 3 A 3
Overall B 14 B 12 B 15 B 13 B 13 A 10
Max v/c 0.75 0.69 0.76 0.69 0.71 0.63
Cycle Length 120 120 120 120 90 90
EB (Shaken) Left E 66 E | 70 F 81 E 67 D 53 E 60
Thru/Rt D 47 D | 47 D | 47 E 59 C 28 D 49
£B (Shaken) Left D 40 E | 65 D | 47 F 89 D 48 E 58
Thru/Rt D 44 c | 34 E 56 D | 42 D 44 C 32
NB (Lee) L/Th/Rt B 10 A 8 E 67 E 67 E 66 D 44
Lee & Shaker Signal THIRT (diet) D | 44 D | 42 D 42 D 36
SB (Lee) L/Th/Rt B 17 c | 20 F 88 E 68 E 62 E 70
THIRT (diet) c | 25 C | 28 D 39 D 46
Overall c 30 c | 30 D | 47 D | 46 D 41 D a4
Max v/c 0.81 0.82 0.91 0.92 0.88 0.91
Cycle Length 120 120 120 120 90 90
L/Th/Rt D 42 E | 60 D | 43 E 61 C 24 C 27
EB (Woodland) - I e iMpRow) C 25 D 42
L/Th/Rt D 50 E | 56 D | 51 E 58 C 21 D 38
WB (Woodland) o e MPROV) D 39 C 33
NB (Lee) L/Th/Rt A 5 A 2 A 3 A 2 B 11 A 9
Lee & Woodland Signal TH/RT (diet) A 4 A 2 B 15 A 10
NB (Lee) L/Th/Rt A 2 A 2 A 3 A 2 B 14 A 10
THIRT (diet) A 3 A 2 B 13 B 11
Overall c 21 c | 22 c| 22 c | 23 c 22 c 20
Max v/c 0.76 0.82 0.77 0.83 0.81 0.78
Cycle Length 120 120 120 120 90 90
EB (Parkland) L/Th/Rt D 39 E | 60 D | 41 E 61 C 28 D 41
WB (Parkland) LTh/RE E 61 D | 53 E 62 D | 53 D 43 D 35
NB (Lee) L/Th/Rt A 2 A 1 A 3 A 0 A 6 A 3
THIRT (diet) A 3 A 1 A 9 A 3
Lee & Parkland Signal SB (Lee) L/Th/Rt A 6 A 2 A 4 A 6 A 7 A 3
THIRT (diet) A 9 B 11 A 7 A 4
Overall B 15 A 9 B 17 B 13 B 15 A 9
Max v/c 0.77 0.62 0.77 0.62 0.70 0.53
Cycle Length 120 120 120 120 90 90
EB (Aldersyde) L/Th/Rt c 30 B | 16 c | 33 C | 24 C 25 B 16
WB (Aldersyde) L/Th/Rt D 36 c | 32 D | 39 D | 40 C 32 C 28
NB (Lee) L/Th/Rt A 5 A 1 A 1 A 0 A 9 A 6
THIRT (diet) A 2 A 1 B 11 A 9
Lee & Aldersyde Signal SB (Lee) L/Th/Rt A 5 A 4 A 3 A 2 A 6 A 5
THIRT (diet) A 6 A 7 A 9 A 9
Overall B 11 A 4 B 11 | A 6 B 14 A 10
Max v/c 0.49 0.36 0.55 0.55 0.55 0.60
Cycle Length 120 120 120 120 90 90




Traffic CE(;(F'QS&T"'DN(;;R ROAD DIET RECOMMENDED
3-LANE CORRIDOR CORRIDOR CONFIGURATION
Intersection Control Direction / Movement CONFIGURATION ( )
Type AM Peak PM Peak | AM Peak | PM Peak AM Peak PM Peak
LOS| Delay [LOS] Delay | LOS | Delay [ LOS | Delay | LOS | Delay | LOS | Delay
EB (VanAken) LefuThru c 33 D 53 D 47 F [ 185 [ 33 D 53
Right c 34 D 46 D 46 F | 111 c 34 D 46
WB (VanAken) LefuThru D 44 D 49 F | 139 [ F | 101 D 44 D 49
Right c 30 c 34 D 39 D 42 C 30 c 34
NB (Lee) Left D 39 c 35 c 28 c 34 D 41 D 38
Lee & VanAken |  Signal Thru/Rt D 43 D 44 F | 172 | F D 45 D 48
SB (Lee) Left D 43 D | 38 D | 38 C D 41 D 40
Thru/Rt E 56 D 54 F | 1656 | F E 58 E 61
Overall D 44 D 48 F | 123 | F | 197 D 45 D 50
Max v/c 0.84 0.90 1.25 1.48 0.84 0.90
Cycle Length 120 120 120 120 120 120
EB (Library) Left/Thru E 56 E 78 E 56 F 97 E 56 E 79
y Right c 31 B 18 C 31 F A 1 A 1
VD ISTIORET | LUTh/Rt D 38 c | 22 D 39 F D 38 C 22
Lee & Library/ NB (Lee) Left A 1 A 1 A 1 A 1 A 1 A 1
Shaker Towne _ Thru/Rt A 2 A 3 A 7 A 7 A 4 A 2
Center Signal 5B (Loe) Left A 1 A 1 A 3 A 3 A 1 A 1
Thru/Rt A 2 A 3 B 11 c 30 A 2 A 4
Overall A 3 A 7 A 10 E 57 A 4 A 7
Max v/c 0.30 0.68 0.56 0.65 0.30 0.69
Cycle Length 120 120 120 120 120 120
Left D 42 c 32 D 45 D 37 D 39 c 26
EB (Chagrin) Through D 48 c 33 D 48 D 36 D 45 c 28
Right D 36 c 28 D 37 c 31 D 35 c 24
WB (Chagrin) LefLeft D 54 E 66 D 53 F 94 E 58 D 48
Thru/Right D 53 c 34 D 48 D 36 E 56 c 30
Lee & Chagrin & NB (Lee) Left A 8 c 29 A 9 c 31 A 4 B 20
Kenyon Signal Thru/Rt A 10 c 22 B 16 D 41 A 5 B 20
SB (Lee) Left/Left A 8 c 25 B 13 F | 203 A 3 B 11
Thru/Rt A 8 c 24 c 21 F | 228 A 2 B 10
NWB (Kenyon) Lt/Th/Rt E 59 E 61 E 59 E 61 - - - -
Overall c 25 c 30 c 29 F 93 c 21 c 21
Max v/c 0.65 0.81 0.66 1.28 0.65 0.71
Cycle Length 120 120 120 120 120 120
NB (Lee) Thru/Right A 4 A 5 A 3 A 4 A 2 A 4
SB (Le) Left A 1 A 1 A 1 A 2 A 1 A 3
Through A 1 A 1 A 3 A 9
Lee & Lomond Signal NWB (Lomond) LeftRt C 29 C 31 C 29 C 31 C 29 C 31
Overall A 5 A 4 A 5 A 7 A 4 A 5
Max v/c 0.56 0.52 0.56 0.60 0.57 0.54
Cycle Length 120 120 120 120 120 120
EB (Scottsdale) L/Th/Rt D 47 D 48 D 48 D 49 c 30 c 23
WB (Scottsdale) Left D | 39 D | 4 | D} 4 ] D] 44 D 52 D 51
Thru/Rt c 27 c 27 c 29 c 29
NB (Lee) LITh/Rt A 7 A 9 A 5 A 9 A 4 A 9
. TH/RT (diet) A 8 B 13 -
Lee & Scottsdale | Signal SB (Lee) L/Th/Rt A 1 A 4 A 0 A 2 A 4 A 8
TH/RT (diet) A 3 A 7 - - - -
Overall B 11 B 14 B 12 B 16 B 10 B 14
Max v/c 0.61 0.73 0.61 0.73 0.65 0.77
Cycle Length 120 120 120 120 100 100

Levels of Service (LOS)

for Signalized Intersections

LOS

Mmoo o>

x <10
10<x<20
20<x<35
35<x<55
55 <x< 80

80 < x

Avq Delay (siveh

LOSEor LOSF
<150 sec delay
150-250 sec delay
> 250 sec delay




Lanes, Volumes, Timings

3: Lee Road & Fairmount Blvd 2/21/2012
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI 5 % Ts % Ts

Volume (vph) 35 335 70 120 750 20 135 300 105 40 315 35

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

Storage Length (ft) 145 0 145 0 120 0 120 0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1787 3481 0 1787 3560 0 1752 1773 0 1770 1835 0

Flt Permitted 0.950 0.950 0.401 0.311

Satd. Flow (perm) 1787 3481 0 1787 3560 0 740 1773 0 579 1835 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 24 3 23 7

Link Speed (mph) 35 35 35 35

Link Distance (ft) 793 657 730 602

Travel Time (s) 15.4 12.8 14.2 11.7

Peak Hour Factor 089 089 089 097 097 097 089 089 089 094 094 094

Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 3% 3% 3% 2% 2% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 39 455 0 124 794 0 152 455 0 43 372 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes

Headway Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Turn Type Split NA Split NA Perm NA Perm NA

Protected Phases 4 4 8 8 2 6

Permitted Phases 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 210 210 210 210 210 210 210 210

Total Split (s) 210 210 300 300 39.0 390 39.0 390

Total Split (%) 23.3% 23.3% 33.3% 33.3% 43.3% 43.3% 43.3% 43.3%

Maximum Green (s) 16.0 16.0 250 25.0 340 340 340 340

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None  None None  None Max  Max Max  Max

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 110 11.0 110 11.0 110 11.0 110

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 146 146 234 234 341 341 341 341

Actuated g/C Ratio 017 017 027 0.27 039 0.39 039 0.39
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Lanes, Volumes, Timings
3: Lee Road & Fairmount Blvd

2/21/2012

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
vic Ratio 013 0.75 026 0.83 052 0.64 019 051
Control Delay 325 415 269 387 295 263 216 237
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 325 415 269 387 295 263 216 237
LOS c D © D © © © ©
Approach Delay 40.8 37.1 27.1 235
Approach LOS D D © ©
Queue Length 50th (ft) 19 122 55 219 66 200 16 159
Queue Length 95th (ft) 46 173 101 290 130 304 42 246
Internal Link Dist (ft) 713 577 650 522
Turn Bay Length (ft) 145 145 120 120
Base Capacity (vph) 329 661 514 1026 290 708 227 723
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 012 0.69 024  0.77 052 0.64 019 051
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 87.1
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 33.0 Intersection LOS: C
Intersection Capacity Utilization 67.5% ICU Level of Service C
Analysis Period (min) 15
Splits and Phases:  3: Lee Road & Fairmount Blvd
T a2 'A ad ‘;f of
s [ s R ||
¢ ok
39s [
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Lanes, Volumes, Timings

6: Lee Road & North Park 2/21/2012
A ey v ANt 2 M4

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

Lane Configurations iy ul s % Ts % Ts

Volume (vph) 5 35 20 25 240 15 50 515 20 5 465 20

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

Storage Length (ft) 0 50 0 0 60 0 150 0

Storage Lanes 0 1 0 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1834 1568 0 1842 0 1770 1853 0 1770 1852 0

Flt Permitted 0.954 0.973 0.336 0.283

Satd. Flow (perm) 0 1760 1568 0 1800 0 626 1853 0 527 1852 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 24 3 3 4

Link Speed (mph) 25 25 35 35

Link Distance (ft) 464 551 262 730

Travel Time (s) 12.7 15.0 5.1 14.2

Peak Hour Factor 085 08 08 070 070 070 089 089 08 091 091 091

Heavy Vehicles (%) 3% 3% 3% 2% 2% 2% 2% 2% 2% 2% 2% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 47 24 0 400 0 56 601 0 5 533 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 0 0 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Turn Type Perm NA Perm Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 4 8 2 6

Minimum Split (s) 21.0 210 210 210 210 21.0 210 21.0 210

Total Split (s) 380 380 380 380 380 520 520 520 520

Total Split (%) 422% 42.2% 42.2% 422% 42.2% 57.8% 57.8% 57.8% 57.8%

Maximum Green (s) 330 330 330 330 330 470 470 470 470

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag

Lead-Lag Optimize?

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 110 110 110 110 110 11.0 110 11.0 110

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 330 330 33.0 470 470 470 470

Actuated g/C Ratio 037 037 0.37 052 052 052 052

v/c Ratio 0.07 0.04 0.60 017 0.62 002 055

Control Delay 19.1 7.7 21.7 13.0 186 108 17.0

Queue Delay 0.0 0.0 0.0 0.0 0.7 0.0 0.0

Total Delay 19.1 7.7 21.7 13.0 194 108 17.0

LOS B A C B B B B
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Lanes, Volumes, Timings

6: Lee Road & North Park 2/21/2012
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 15.2 21.7 18.8 16.9
Approach LOS B C B B

Queue Length 50th (ft) 17 0 181 227 1 191

Queue Length 95th (ft) 38 15 196 331 7 285
Internal Link Dist (ft) 384 471 182 650

Turn Bay Length (ft) 50 150

Base Capacity (vph) 645 590 662 969 275 969
Starvation Cap Reductn 0 0 0 132 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.04 0.60 017 0.72 002 055
Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 55

Control Type: Pretimed

Maximum v/c Ratio: 0.62

Intersection Signal Delay: 20.2 Intersection LOS: C

Intersection Capacity Utilization 65.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  6: Lee Road & North Park

T a2 —* 54
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Lanes, Volumes, Timings

2. Lee Road & South Park 2/21/2012
A ey v ANt 2 M4

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

Lane Configurations s iy ul Fin Fin

Volume (vph) 5 35 10 5 240 35 80 555 5 15 505 10

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

Storage Length (ft) 0 0 0 50 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1823 0 0 1879 1599 0 3480 0 0 3525 0

Flt Permitted 0.952 0.996 0.785 0.925

Satd. Flow (perm) 0 1744 0 0 1874 1599 0 2749 0 0 3264 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 11 19 1 3

Link Speed (mph) 25 25 35 35

Link Distance (ft) 528 605 804 298

Travel Time (s) 14.4 16.5 15.7 5.8

Peak Hour Factor 080 080 080 091 091 091 08 08 08 093 093 093

Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 3% 3% 3% 2% 2% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 62 0 0 269 38 0 753 0 0 570 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes

Headway Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Turn Type Perm NA Perm NA Perm Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 8 2 6

Detector Phase 4 4 8 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 60 250 250 250 25.0

Minimum Split (s) 220 220 220 220 220 300 300 300 300

Total Split (s) 450 450 450 450 450 750 75.0 75.0  75.0

Total Split (%) 37.5% 37.5% 37.5% 375% 37.5% 625% 62.5% 62.5% 62.5%

Maximum Green (s) 400  40.0 400 400 400 700 70.0 700  70.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust () 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None  None None None None C-Max C-Max C-Max C-Max

Walk Time (s) 4.0 4.0 4.0 4.0 4.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 130 130 130 130 130 140 140 140 140

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 22.9 229 229 87.1 87.1

Actuated g/C Ratio 0.19 019 0.19 0.73 0.73
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Lanes, Volumes, Timings
2. Lee Road & South Park

2/21/2012

- ¢ NNt A
Lane Group EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
vic Ratio 0.18 075 0.2 0.38 0.24
Control Delay 33.0 588 230 2.3 6.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 33.0 58.8  23.0 2.3 6.3
LOS c E @ A A
Approach Delay 33.0 54.4 2.3 6.3
Approach LOS © D A A
Queue Length 50th (ft) 33 199 12 27 66
Queue Length 95th (ft) 58 271 40 114
Internal Link Dist (ft) 448 525 218
Turn Bay Length (ft) 50
Base Capacity (vph) 589 625 546 2371
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.11 043  0.07 0.24
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 117 (98%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 14.2 Intersection LOS: B
Intersection Capacity Utilization 67.8% ICU Level of Service C
Analysis Period (min) 15
Splits and Phases:  2: Lee Road & South Park
T as —* 5
7hs [ 45 [
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Lanes, Volumes, Timings

15: Lee Road & Shaker 2/21/2012
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI 5 Fin Fin

Volume (vph) 35 285 25 40 685 40 35 540 25 35 410 54

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

Storage Length (ft) 90 0 90 0 0 0 0 0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1787 3531 0 1787 3546 0 0 3507 0 0 3503 0

Flt Permitted 0.950 0.950 0.875 0.841

Satd. Flow (perm) 1787 3531 0 1787 3546 0 0 3078 0 0 2958 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 8 6 4 13

Link Speed (mph) 35 35 35 35

Link Distance (ft) 1152 613 1468 804

Travel Time (s) 224 11.9 28.6 15.7

Peak Hour Factor 089 089 08 080 080 080 08 08 088 095 095 095

Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 2% 2% 2% 1% 1% 1%

Shared Lane Traffic (%)

Lane Group Flow (vph) 39 348 0 50 906 0 0 682 0 0 526 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 48 48 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 5 2 1 6 4 8

Permitted Phases 4 8

Detector Phase 5 2 1 6 4 4 8 8

Switch Phase

Minimum Initial (s) 50 20.0 50 20.0 200  20.0 200  20.0

Minimum Split (s) 100 26.0 100 26.0 39.0 390 39.0 390

Total Split (s) 120  46.0 16.0 500 58.0 58.0 58.0 58.0

Total Split (%) 10.0% 38.3% 13.3% 41.7% 48.3% 48.3% 48.3% 48.3%

Maximum Green (s) 70 400 11.0 440 470 470 470 470

Yellow Time (s) 3.0 4.0 3.0 4.0 9.0 9.0 9.0 9.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust () 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 6.0 5.0 6.0 11.0 11.0

Lead/Lag Lead Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None  None None  None C-Max C-Max C-Max C-Max

Walk Time (s) 4.0 4.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 14.0 14.0 21.0 210 21.0 210

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 6.7 224 196 377 58.1 58.1

Actuated g/C Ratio 006 0.19 016 031 0.48 0.48
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Lanes, Volumes, Timings

15: Lee Road & Shaker 2/21/2012
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
vic Ratio 039 052 017 081 0.46 0.37
Control Delay 66.4  46.9 398 436 10.1 16.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 66.4  46.9 398 436 10.1 16.6
LOS E D D D B B
Approach Delay 48.9 43.4 10.1 16.6
Approach LOS D D B B
Queue Length 50th (ft) 30 129 32 334 54 62
Queue Length 95th (ft) 66 175 56 326 132 78
Internal Link Dist (ft) 1072 533 1388 724
Turn Bay Length (ft) 90 90
Base Capacity (vph) 104 1182 314 1304 1492 1438
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 038 0.29 0.16  0.69 0.46 0.37
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 4 (3%), Referenced to phase 4:NBTL and 8:SBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 29.8 Intersection LOS: C
Intersection Capacity Utilization 84.8% ICU Level of Service E
Analysis Period (min) 15
Splits and Phases:  15: Lee Road & Shaker
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Lanes, Volumes, Timings

18: Lee Road & Woodland 2/21/2012
A ey v ANt 2 M4

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

Lane Configurations s s s s

Volume (vph) 15 145 25 25 280 85 30 510 35 60 390 25

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

Satd. Flow (prot) 0 3203 0 0 3379 0 0 3497 0 0 3490 0

Flt Permitted 0.822 0.915 0.905 0.798

Satd. Flow (perm) 0 2644 0 0 3101 0 0 3174 0 0 2802 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 17 35 8 7

Link Speed (mph) 35 35 35 35

Link Distance (ft) 474 113 881 1468

Travel Time (s) 9.2 2.2 17.2 28.6

Peak Hour Factor 076 076 076 08 082 08 092 092 092 09 098 098

Heavy Vehicles (%) 10% 10%  10% 3% 3% 3% 2% 2% 2% 2% 2% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 244 0 0 475 0 0 625 0 0 485 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 100 100 100 100 100 100 100 100

Minimum Split (s) 280  28.0 280  28.0 280  28.0 280  28.0

Total Split (s) 520 520 520 520 68.0  68.0 68.0  68.0

Total Split (%) 43.3% 43.3% 43.3% 43.3% 56.7% 56.7% 56.7% 56.7%

Maximum Green (s) 470 470 470 470 63.0 63.0 63.0 63.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0

Lead/Lag

Lead-Lag Optimize?

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

Recall Mode None  None None  None C-Max C-Max C-Max C-Max

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 23.2 23.2 86.8 86.8

Actuated g/C Ratio 0.19 0.19 0.72 0.72

v/c Ratio 0.47 0.76 0.27 0.24

Control Delay 41.9 50.0 4.6 1.6

Queue Delay 0.0 0.0 0.0 0.0
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Lanes, Volumes, Timings

18: Lee Road & Woodland 2/21/2012
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Delay 419 50.0 4.6 1.6

LOS D D A A
Approach Delay 41.9 50.0 4.6 1.6
Approach LOS D D A A

Queue Length 50th (ft) 82 172 43 13

Queue Length 95th (ft) 95 191 53 17

Internal Link Dist (ft) 394 33 801 1388

Turn Bay Length (ft)

Base Capacity (vph) 1046 1236 2299 2029
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.23 0.38 0.27 0.24

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 15 (13%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.76

Intersection Signal Delay: 20.6 Intersection LOS: C
Intersection Capacity Utilization 65.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  18: Lee Road & Woodland

T a2 —* 54
Bl s [ W5z [
! s
ok fuls]
B2 s [ M52 [
2012 AM 2/17/2012 Existing Synchro 8 Report

LID Page 10



Lanes, Volumes, Timings

21: Lee Road & Parkland 2/21/2012
A ey v ANt 2 M4

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

Lane Configurations Fi Y Fi Y s s

Volume (vph) 15 45 25 30 90 35 25 525 15 5 450 15

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

Satd. Flow (prot) 0 1772 0 0 1754 0 0 3417 0 0 3357 0

Flt Permitted 0.863 0.897 0.915 0.950

Satd. Flow (perm) 0 1543 0 0 1590 0 0 3133 0 0 3189 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 21 14 3 4

Link Speed (mph) 25 35 35 35

Link Distance (ft) 641 96 596 881

Travel Time (s) 17.5 1.9 11.6 17.2

Peak Hour Factor 070 070 070 070 070 070 091 091 091 091 091 091

Heavy Vehicles (%) 2% 2% 2% 4% 4% 4% 5% 5% 5% 7% 7% 7%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 121 0 0 222 0 0 620 0 0 516 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 200 200 200 200

Minimum Split (s) 220 220 220 220 330 330 330 330

Total Split (s) 520 520 520 520 68.0  68.0 68.0  68.0

Total Split (%) 43.3% 43.3% 43.3% 43.3% 56.7% 56.7% 56.7% 56.7%

Maximum Green (s) 470 470 470 470 63.0 63.0 63.0 63.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0

Lead/Lag

Lead-Lag Optimize?

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

Recall Mode None  None None  None C-Max C-Max C-Max C-Max

Walk Time (s) 4.0 4.0 4.0 4.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 13.0 130 130 130 210 210 210 210

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 21.0 21.0 89.0 89.0

Actuated g/C Ratio 0.18 0.18 0.74 0.74

v/c Ratio 0.42 0.77 0.27 0.22

Control Delay 39.2 60.5 1.6 5.7

Queue Delay 0.0 0.0 0.0 0.0
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Lanes, Volumes, Timings

21: Lee Road & Parkland 2/21/2012
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Delay 39.2 60.5 16 5.7
LOS D E A A
Approach Delay 39.2 60.5 1.6 5.7
Approach LOS D E A A
Queue Length 50th (ft) 69 155 7 40
Queue Length 95th (ft) 86 164 67 108
Internal Link Dist (ft) 561 16 516 801
Turn Bay Length (ft)
Base Capacity (vph) 617 631 2324 2366
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.20 0.35 0.27 0.22
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 1 (1%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 14.9 Intersection LOS: B
Intersection Capacity Utilization 53.6% ICU Level of Service A
Analysis Period (min) 15
Splits and Phases:  21: Lee Road & Parkland
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Lanes, Volumes, Timings

24: Lee Road & Aldersyde 2/21/2012
A ey v ANt 2 M4

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

Lane Configurations Fi Y Fi Y s s

Volume (vph) 25 40 65 5 105 20 105 535 5 5 470 40

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

Satd. Flow (prot) 0 1719 0 0 1820 0 0 3375 0 0 3333 0

Flt Permitted 0.919 0.989 0.730 0.949

Satd. Flow (perm) 0 1595 0 0 1804 0 0 2484 0 0 3163 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 41 8 1 15

Link Speed (mph) 25 25 35 35

Link Distance (ft) 485 635 502 596

Travel Time (s) 13.2 17.3 9.8 11.6

Peak Hour Factor 070 070 070 070 070 070 083 083 083 091 091 091

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 6% 6% 6% 7% 7% 7%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 186 0 0 186 0 0 778 0 0 565 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Minimum Split (s) 220 220 220 220 330 330 330 330

Total Split (s) 380 380 380 380 820 820 820 820

Total Split (%) 31.7% 31.7% 31.7% 31.7% 68.3% 68.3% 68.3% 68.3%

Maximum Green (s) 330 330 330 330 770  77.0 770 770

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust () 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0

Lead/Lag

Lead-Lag Optimize?

Walk Time (s) 4.0 4.0 4.0 4.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 130 130 130 130 21.0 210 210 210

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 33.0 33.0 77.0 77.0

Actuated g/C Ratio 0.28 0.28 0.64 0.64

vic Ratio 0.40 0.37 0.49 0.28

Control Delay 30.2 36.1 5.0 5.1

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 30.2 36.1 5.0 5.1

LOS c D A A

Approach Delay 30.2 36.1 5.0 5.1

Approach LOS © D A A

Queue Length 50th (ft) 90 11 62 37
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Lanes, Volumes, Timings

24: Lee Road & Aldersyde 2/21/2012
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (ft) 112 133 32 50
Internal Link Dist (ft) 405 555 422 516
Turn Bay Length (ft)
Base Capacity (vph) 468 502 1594 2035
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.40 0.37 0.49 0.28
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 49 (41%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.49
Intersection Signal Delay: 11.1 Intersection LOS: B
Intersection Capacity Utilization 72.0% ICU Level of Service C
Analysis Period (min) 15
Splits and Phases:  24: Lee Road & Aldersyde
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Lanes, Volumes, Timings

32: Lee Road & Van Aken 2/21/2012
A ey v ANt 2 M4

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

Lane Configurations 44 ul 44 ul LI 5 LI 5

Volume (vph) 10 305 125 95 480 25 240 645 20 75 495 20

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

Storage Length (ft) 0 150 0 150 100 0 115 0

Storage Lanes 0 1 0 1 1 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 3498 1568 0 3443 1553 1719 3424 0 1687 3354 0

Flt Permitted 0.922 0.791 0.950 0.950

Satd. Flow (perm) 0 3231 1568 0 2746 1553 1719 3424 0 1687 3354 0

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 35 35 35 35

Link Distance (ft) 759 520 492 1746

Travel Time (s) 14.8 10.1 9.6 34.0

Peak Hour Factor 092 092 092 08 088 08 09 090 090 090 09 0.90

Heavy Vehicles (%) 3% 3% 3% 4% 4% 4% 5% 5% 5% 7% 7% 7%

Parking (#/hr) 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 343 136 0 653 28 267 739 0 83 572 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Right Right

Median Width(ft) 48 48 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Turn Type Perm NA Perm Perm NA Perm  Split NA Split NA

Protected Phases 2 6 4 4 8 8

Permitted Phases 2 2 6 6

Detector Phase 2 2 2 6 6 6 4 4 8 8

Switch Phase

Minimum Initial (s) 100 100 100 100 100 100 100 100 100 100

Minimum Split (s) 290 290 290 290 290 290 290 29.0 290 29.0

Total Split (s) 440 440 440 440 440 440 420 420 340 340

Total Split (%) 36.7% 36.7% 36.7% 36.7% 36.7% 36.7% 35.0% 35.0% 28.3% 28.3%

Maximum Green (s) 360 360 360 360 360 360 340 340 260  26.0

Yellow Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Lead/Lag

Lead-Lag Optimize?

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

Recall Mode Max Max Max None None None C-Max C-Max None  None

Walk Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Flash Dont Walk (s) 150 150 150 150 150 150 150 15.0 150 150

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 376 376 376 376 340 340 244 244
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Lanes, Volumes, Timings

32: Lee Road & Van Aken 2/21/2012
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Actuated g/C Ratio 031 031 031 031 028 028 020 0.20
v/c Ratio 034 0.28 076 006 055 0.76 024 084
Control Delay 333 336 443 304 393 433 428 559
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 333 336 443 304 393 433 428 559
LOS C C D C D D D E
Approach Delay 334 43.7 42.2 54.3
Approach LOS C D D D
Queue Length 50th (ft) 109 81 244 16 178 268 47 175
Queue Length 95th (ft) 152 136 308 38 263 350 100 296
Internal Link Dist (ft) 679 440 412 1666
Turn Bay Length (ft) 150 150 100 115
Base Capacity (vph) 1013 492 862 487 487 970 366 727
Starvation Cap Reductn 0 0 0 0 0 5 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 034 0.28 076 0.06 055 0.77 023 0.79
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 39 (33%), Referenced to phase 4:NBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 43.9 Intersection LOS: D
Intersection Capacity Utilization 79.0% ICU Level of Service D
Analysis Period (min) 15
Splits and Phases:  32: Lee Road & Van Aken
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Lanes, Volumes, Timings

40: Lee Road & Library/Shaker Towne Center 2/21/2012
A ey v ANt 2 M4

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

Lane Configurations iy ul s LI 5 LI 5

Volume (vph) 10 5 5 10 5 15 15 770 10 60 475 35

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

Storage Length (ft) 0 0 0 0 60 0 150 0

Storage Lanes 0 1 0 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1801 1583 0 1707 0 1719 3431 0 1703 3372 0

Flt Permitted 0.775 0.879 0.445 0.316

Satd. Flow (perm) 0 1435 1536 0 1526 0 805 3431 0 566 3372 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 5 16 2 12

Link Speed (mph) 25 25 35 35

Link Distance (ft) 259 353 284 492

Travel Time (s) 7.1 9.6 55 9.6

Confl. Peds. (#/hr) 5 10

Peak Hour Factor 092 092 092 092 092 09 092 09 092 092 092 092

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 5% 6% 6% 6%

Parking (#/hr) 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 16 5 0 32 0 16 848 0 65 554 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 0 0 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Turn Type Perm NA Perm Perm NA pm-+pt NA pm-+pt NA

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 4 8 2 6

Detector Phase 4 4 4 8 8 5 2 1 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 6.0 40.0 6.0 40.0

Minimum Split (s) 250 250 250 250 250 9.0 450 9.0 450

Total Split (s) 290 290 290 290 29.0 11.0 76.0 150 80.0

Total Split (%) 242% 242% 24.2% 24.2% 24.2% 9.2% 63.3% 12.5% 66.7%

Maximum Green (s) 240 240 240 240 240 80 710 120 75.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 0.0 2.0 0.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (S) 5.0 5.0 5.0 3.0 5.0 3.0 5.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None C-Max None C-Max

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 130 130 130 130 130 21.0 21.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
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Lanes, Volumes, Timings

40: Lee Road & Library/Shaker Towne Center 2/21/2012
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Act Effct Green (s) 8.3 8.3 8.3 106.2 1004 1079 105.3
Actuated g/C Ratio 0.07 0.07 0.07 0.88 0.84 0.90 0.88

v/c Ratio 0.16 0.05 0.26 0.02 0.30 0.11 0.19

Control Delay 56.1 314 38.0 0.5 2.1 0.4 15

Queue Delay 0.0 0.0 0.0 0.0 0.2 0.0 0.0

Total Delay 56.1 314 38.0 0.5 2.3 0.4 15

LOS E C D A A A A
Approach Delay 50.2 38.0 2.2 14
Approach LOS D D A A

Queue Length 50th (ft) 12 0 12 1 128 0 0

Queue Length 95th (ft) 35 13 45 ml 32 m0 70
Internal Link Dist (ft) 179 273 204 412

Turn Bay Length (ft) 60 150

Base Capacity (vph) 287 311 318 784 2872 627 2960
Starvation Cap Reductn 0 0 0 0 1074 0 0
Spillback Cap Reductn 0 0 0 0 0 0 108
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.02 0.10 0.02 0.47 0.10 0.19

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.30

Intersection Signal Delay: 3.3 Intersection LOS: A
Intersection Capacity Utilization 62.0% ICU Level of Service B
Analysis Period (min) 15

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  40: Lee Road & Library/Shaker Towne Center
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