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1.0 INTRODUCTION

1.1 Background

Walking is an important part of transportation - almost all trips start and end with walking.
The benefits of a “walkable” community are immeasurable, ranging from economic
development through increased access to business; to fewer trips in the car, resulting in
less air pollution and traffic; to promoting a sense of community and transforming
neighborhoods into friendlier, more attractive places to live; to the health benefits, as
residents discover that walking is one of the most affordable and accessible types of
exercise available.

For more than 35-years the City of Kettering, Ohio has been a leader in pedestrian safety.
The City provides educational transportation safety projects and manages a Safe Routes
to School Program. This program has resulted in the development of “Suggested Safe
Route Maps” for each of the Kettering’s schools. The City is working to achieve the
following objectives:

Enable and encourage children, including those with disabilities, to walk and
bicycle to school;

Make walking and bicycling to school a safer and more appealing transportation
alternative, thereby encouraging healthy and active lifestyles from an early age;
and

Facilitate the planning, development, and implementation of projects and activities
that will improve safety and reduce traffic, fuel consumption, and air pollution in the
vicinity of schools.

1.2  Study Purpose

The goal of this study is to assist the City of Kettering in the review of seventeen school
areas in Kettering and Moraine and the review of eight major pedestrian crossings in
Kettering. More specifically, the objectives of this safety review study include the
following:

1. Review the City’s existing policy for crosswalks and roadways near schools.
2. Recommend a hierarchy of traffic controls at each location.

3. Document all existing controls at each location
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4. Review all existing controls and layouts for each crosswalk and roadway at selected
locations.

5. Provide a detailed list of modifications and associated costs needed to comply with the
hierarchy of controls established in (2) above for each location.

6. Document recommended changes at each location.

7. Recommend modifications to existing policies and procedures to improve traffic safety
for crosswalks and roadway at selected locations.

This Safety Audit report specifically discusses the Shroyer Road and Isaac Prugh Way
intersection. This intersection is a location which was reviewed as part of the 2006
Kettering School Zone and Major Pedestrian Crossing Review.

1.3 Method

The study tasks for the overall project are being completed in four phases. These phases
include:

Phase 1: Overview of Current Conditions;
Phase 2: Identification of Deficiencies;
Phase 3: Development of Mitigation Measures and Benefit-Cost Evaluation; and

Phase 4: Documentation.
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2.0 INTERSECTION CHARACTERISTICS

The layout of the study intersection is shown in FIGURE 2.1. Photographs are provided in
APPENDIX A.

2.1  Study Location and Surrounding Land Use

The study intersection is located on Shroyer Road between Lincoln Park Boulevard and
Dorothy Lane. It is located in an area with residential, academic and governmental land
uses. The City of Kettering Municipal Complex is located approximately ¥4 miles south of
the study intersection. The following land uses are immediately adjacent to the
intersection:

Fairmont High School (west side of Shroyer Road)

Church (southeast corner)

House (northeast corner)

2.2 Roadway Characteristics

The geometric and other characteristics are summarized in TABLE 2.1.

TABLE 2.1 INTERSECTION CHARACTERISTICS

CHARAC- ISAAC PRUGH

TERISTIC SHROYER ROAD WAY ILLUSTRATION or COMMENT
classification Major Arterial Local Street --
Configuration T-intersection

source: www.ask.com

Posted Speed

35 mph 25 mph -
Limit mp mp
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CHARAC-
TERISTIC

ISAAC PRUGH

SHROYER ROAD
WAY

ILLUSTRATION or COMMENT

Influences

The primary influence on the intersection
(yellow) is Fairmont High School (red
arrow). The City of Kettering Municipal
Complex (orange arrow) and the Fraze
Pavillion Theatre (blue arrow) are located
within ¥ mile of the intersection.

7 4
4

source: www.ask.com

Alignment

The horizontal alignments of both Shroyer
Road and Isaac Prugh Way are straight.
There is a slight uphill gradient on the
Isaac Prugh approach.

Laning

Two lanes are provided on each approach
of Shroyer Road. No lane markings are
shown on Isaac Prugh Way.

A dedicated left-turn lane is provided on
southbound Shroyer Road.
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CHARAC- ISAAC PRUGH
TERISTIC SHROYER ROAD WAY ILLUSTRATION or COMMENT
On-street parking is provided in a
On-Street dedicated parkmg lane on soluthboun(.j
Parkin Shroyer Road adjacent to Fairmont High
g School. On-street parking is allowed on
Isaac Prugh Way.
On-street parking on the southbound
approach
. A marked crosswalk is present on the
Pedestrian . .
S south leg of the intersection. Curb ramps
Facilities
and truncated domes are also present.
: RTA bus stops are designated by signs
Transit .
o located on both sides of Shroyer Road on
Facilities

the south leg of the intersection.

Street Name
Signs

An oversized street name sign is located
on the northeast corner of the
intersection.
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CHARAC-
TERISTIC

SHROYER ROAD

ISAAC PRUGH
WAY

ILLUSTRATION or COMMENT

Warning Signs

Advance Pedestrian Crossing, Pedestrian
Crossing and School Ahead Warning
signs are posted on Shroyer Road

Tourist
Information
Signing

Multiple signs for the Fraze Pavilion are
located at or near the intersection
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3.0 SAFETY ISSUES

The major pedestrian crossing for students accessing Fairmont High School is across
Shroyer Road at Isaac Prugh Way on the south leg of the intersection, directly in front of
the school. The issues specific to this crossing are illustrated in FIGURE 3.1 and outlined
in TABLE 3.1.

The crossing in front of Fairmont High School was the site of a recent pedestrian collision
causing injury to the pedestrian. The collision resulted when one motorist passed to the
left of another motorist that had stopped in front of the crosswalk, obstructing the view of a
pedestrian crossing from east to west. The collision was determined to be the fault of the
motorist for failing to yield to a pedestrian in a crosswalk. Another collision between a
bicycle in the crosswalk and a northbound vehicle occurred in 1997 in which the driver
failed to yield.

FIGURE 3.1 SAFETY ISSUES AT SHROYER ROAD AND ISAAC PRUGH WAY
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TABLE 3.1 SAFETY ISSUES AT SHROYER ROAD AND ISAAC PRUGH WAY

ISSUE

ILLUSTRATION

COMMENTS

Median extends into the
Crosswalk

The median may be a
tripping hazard for
pedestrians, and can
obstruct pedestrians with
disablilities or strollers.

The ADA requires that
raised islands in
crosswalks be cut through
level with the street or
have curb ramps.

Vehicles passing in
advance of the crosswalk

Passing in advance of a
crosswalk

pedestrian visibility is
blocked by the parked
cars

The parked cars obstruct the
a driver’s view of the
waiting pedestrians and
the view of the Pedestrian
Crossing sign.

Pedestrian visibility
blocked by the trees on
the SE corner

Pedestrians approaching
from the east are not
visible to approaching
northbound drivers.
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ISSUE ILLUSTRATION COMMENTS

FRAZE festival signs add to
the driver workload
drawing attention away
from the pedestrian

FRAZE” festival signs e
crossing;

distract drivers attention

from the crosswalk FRAZE signs contain lots of

information shown in small
text which distracts drivers
and increases driver
reaction time.

Since there has been a
history of non-motorized
(pedestrian and bicycle)
crashes at this intersection,
upgrades to the traffic
control devices should be
considered.

History of Non-Motorized
Crashes

It has been suggested that the lack of a marked school zone was a safety issue at this
location. During our site observations, it was determined that the lack of a school zone
was not the primary cause of the pedestrian risk. The primary cause of pedestrian risk
was sight distance, pedestrian conspicuity, pedestrian crossing visibility, passing
maneuvers and crosswalk layout.
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4.0 MITIGATION MEASURES

4.1  Suggested Improvements

To address the issues that have been discussed in Section 3, mitigation measures have
been identified. The proposed measures are summarized in FIGURE 4.1 and TABLE 4.1.

FIGURE 4.1 PROPOSED MITIGATION MEASURES

11
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TABLE 4.1 PROPOSED MITIGATION MEASURES

SAFETY ISSUE PROPOSED MITIGATION

Redesignh median to provide a pedestrian

Median extends into the crosswalk . .
refuge and minimum six-foot clear zone

Re-stripe the dashed lane line as a solid
Vehicles passing in advance of the crosswalk white line in advance of the crosswalk to
denote a no-passing zone

Remove a portion of the parking cut-out on

Southbound pedestrian visibility is blocked by southbound Shroyer near the crossing by
the parked cars either extending the curb or restricting
parking.

Move crosswalk to the south
Provide curb extensions to increase
pedestrian visibility

Reduce curb radius

Trim shrubbery

Pedestrian visibility is blocked by the trees on
the southeast corner

“FRAZE" festival signs distract drivers attention Remove “FRAZE” festival sighage during
from crosswalk the school year

Use high visibility crosswalk markings (i.e.
zebra stripes)

Install pedestrian-activated warning flashers
Install “PED XING” pavement markings

History of non-motorized crashes

Pedestrian Refuge

A pedestrian refuge is a design feature that allows pedestrians to cross one direction
of traffic at a time. The existing raised median obstructs about half of the east
crosswalk. The ADA Accessibility Guidelines (Section 4.7.11) requires that raised
islands in crossings shall be cut through level with the street or have curb ramps at
both sides. The median can be ramped or lowered flush with the roadway to allow
easier passage by pedestrians in wheelchairs or scooters, using walkers, and pushing
strollers.

No Passing Zone

It is suggested that a no passing zone be marked on both northbound and southbound
Shroyer in advance of the crosswalk. The no passing zone will discourage motorists from
changing lanes in advance of the crosswalk which was the cause of the 2006 pedestrian
crash. The no passing zone should be marked beginning 300 feet in advance of the

12
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crosswalk which exceeds with the Breaking Distance for 35 miles per hour outlined in the
2004 AASHTO Policy on Geometric Design of Highways. The no passing zone should
be designated by single solid white line on the pavement separating the travel lanes.

Remove Parking

It is suggested that a portion of the parking cut-out on southbound Shroyer be removed.
Parked vehicles in these spaces currently obstruct the view of pedestrians waiting on the
west side of the crosswalk. It is suggested that some of the spaces immediately adjacent
to the crosswalk be removed.

Improve Pedestrian Visibility on the Southeast Corner

Due to the sight obstructions caused by the landscaping on the southeast corner, it is
suggested that crosswalk be moved south. This will require pedestrians approaching from
the east to turn south on Shroyer and face traffic prior to crossing. In addition moving the
crosswalk south also allow the pedestrian refuge to be constructed using an existing
median. In addition, the City may want to consider reducing the curb radius or installing
curb extensions to further enhance the visibility of pedestrians on this corner.

Remove the “FRAZE” festival signing

The signing for the FRAZE festival can draw drivers’ attention away from the intersection
and the pedestrian crossing. The FRAZE signs have extensive amounts of information
posted using small lettering. In addition these signs have low retroreflectivity, making
them even more difficult to read in dark conditions and further drawing driver attention
away from the intersection and pedestrian crossing. Therefore it is suggested that the
FRAZE signs be removed during the school year and be posted only during the summer
months during the festival.

Crosswalk Markings

Currently the crosswalk markings at this intersection consist of two parallel lines. To
further enhance visibility and conspicuity of the crosswalk and to draw greater information
at uncontrolled crossings, it is suggested that high visibility crosswalk markings be
considered. These crosswalk markings could consist of a zebra, ladder or diagonal strip
configuration.

A number of agencies are currently experimenting with use of fluorescent yellow green
crosswalk markings. These markings are said to be extremely visible and match the color
of the fluorescent yellow green pedestrian crossing signs. According to the Federal
Highway Administration, these agencies include the City of Chicago, Kentucky
Transportation Cabinet (DOT), City of Battle Creek, Michigan and the City of Vandalia,
Ohio.

13
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Pedestrian Activated Warning Flashers

To inform drivers that a pedestrian is in the crosswalk it is suggested that Pedestrian
Activated Flashing Beacons be installed at the intersection. Recent research has shown
that flashing beacons for pedestrian crossings are most effective on slower speed streets.
The recently released NCHRP 562 report Improving Pedestrian Safety at Unsignalized
Crossings suggests that at a location with the characteristics of Shroyer Road and Isaac
Prugh Way that “Enhanced/Active” control will be most effective manner in which to
operate this intersection. Pedestrian Activated Warning Flashers are included within this
“Enhanced Active” category.

The guidelines used in this analysis are currently proposed for inclusion within the
MUTCD. The proposed guidelines from NCHRP 562 for an intersection with similar
characteristics of Shroyer and Isaac Prugh can be found in FIGURE 4.2. A width of >34-
feet was chosen from the guidelines due to the presence of a median on Shroyer. This
figure from the NCHRP 562 report identifies which type of traffic control should considered
based on traffic volumes, pedestrian volumes and predominate pedestrian type such as
young or elderly.

FIGURE 4.2 NCHRP 562 TRAFFIC CONTROL GUIDELINES

FIGURE 4.2 NCHRP 562 TRAFFIC CONTROL GUIDELINES

It is suggested that push buttons be installed and that the beacons rest in dark mode until
actuated. It is also suggested that the beacons be ground-mounted above the crossing
sign. This will help to distinguish these beacons from the School Speed Zone Beacons
used in other areas of the City. It is also suggested that these beacons be pedestrian
activated as they have been shown to provide a more effective response from motorists
than continuously flashing beacons.

14
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“PED XING” Pavement Markings

Additional pavement markings to inform motorists that they are approaching a pedestrian
crossing may be considered. If installed these markings should state “PED XING” and be
placed approximately at the location of the advanced pedestrian crossing sign.

4.2 SCHOOL ZONE

Because the analysis indicated that the pedestrian safety is more to do with sight
distance, pedestrian conspicuity, pedestrian crossing visibility, passing maneuvers, and
crosswalk layout, it is suggested that a school zone not be designated on Shroyer Road in
front of Fairmont High School. It is suggested that the City treat this location as a high risk
pedestrian crossing due to the age of the pedestrians and as a way to draw more
attention to the risks of younger pedestrians crossing at elementary schools.

If the City decides to designate a school zone on Shroyer Road, the intersection of
Shroyer and Isaac Prugh will warrant a traffic signal based on the guidelines outlined in
the OMUTCD. Warrant 5 (School Crossings) requires a minimum of 20 school aged
pedestrians crossing in a school zone during the peak hour to satisfy this warrant. This
crossing currently has 58 crossing high school aged pedestrians during the peak hour
(2:30 PM to 3:30 PM). The results of the traffic signal warrant study can be found in
APPENDIX A.

Placing a traffic signal will assist in creating pedestrian crossing gaps but will have some
consequences. This intersection currently averages approximately three crashes per
year. With the installation of a traffic signal, the frequency and severity of the crashes
occurring at this intersection will most likely increase.

If the City decides to place a school zone along Shroyer Road, it is suggested that the
following characteristics be included. An illustration of the suggested school crossing
layout near the intersection is shown below in FIGURE 4.3.

School Zone Traffic Control Devices

If a school zone is designated, it is suggested that that fluorescent yellow green School
Zone signs be placed in advance of the school speed zone sign or beacon. The school
speed zone sign or beacon should be placed approximately 100 feet in advance of the
Fairmont High School property line to give drivers adequate time to adjust their speeds.

If a school speed zone beacon is installed, it is suggested that this beacon be placed on
the side of the road as not to draw attention away from the closely spaced Lincoln Park
Boulevard and Isaac Prugh Way traffic signals. It is also suggested that folding signs or

fiber optic blank-out signs be considered for the school speed zone. These signs will only
15
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be shown when the lower speed limit is in effect. The City may also want to consider
striping the word “SCHOOL” on the pavement immediately adjacent to the School Zone
signs

FIGURE 4.3 SUGGESTED LAYOUT OF SCHOOL CROSSING

Traffic Signal

If a school zone is designated adjacent to Fairmont High School, it is suggested that a
traffic signal be considered for installation. As was stated above, with a designated school
zone, this intersection warrants a traffic signal based on Warrant 5 (School Crossing). |If
this signal is installed, it is suggested that it only operate during hours when crossing
school aged pedestrians are likely to use the crosswalk.

If a traffic signal is installed, the following measures are suggested to maximize the
visibility and conspicuity of the signal display.
Center the traffic signal displays above each approach through lane;
Place a signal display in the far left corner for the southbound left turn movement
so drivers can simultaneously watch the traffic signal and the pedestrians in using
the east leg crossing;
Install backplates with a yellow reflectorized strip outlining its perimeter. By
outlining the perimeter of the backplate, the reflectorized strip enables the driver
to more easily distinguish the relative position of the lighted lens, assisting elderly
and color-blind drivers who have poor color perception.
16
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Install Pedestrian Countdown Signals (PCS) for the south crossing. The use of
PCS has been found to enhance pedestrian understanding regarding when the
Flashing Don’t Walk signal is about to end and opposing traffic will be released.
In addition, it has also been found that fewer pedestrians are left in the crosswalks
at this point in the cycle.

Stop Bars
To reduce the risk of drivers stopping very close to the crosswalks, stop bars should be
marked on all approaches to the intersection.

Measures outlined in Section 4.1
It is suggested that if a school zone is installed, the following measures which were
suggested in Section 4.1 could also be considered for this intersection under these
conditions.

Median refuge;

Remove on-street parking on southbound Shroyer Road;

No passing zone;

Enhanced crosswalk markings; and

Visibility improvements to the southeast corner.

17
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FIGURE A-1 SIGNAL WARRANT STUDY FOR SHROYER ROAD AN D

ISAAC PRUGH WAY

Warrant Required Volume Req'd No. of Hours Status
No. of meeting the
Hours criteria
a. 600 on Shroyer 8 3 Does not satisfy
1. Eight-Hour Vehicular 150 on Isaac Prugh warrant
Volume b. 900 on Shroyer 8 0
100 on Isaac Prugh
2. Four-Hour Vehicular OMUTCD Figure 4C-1 4 0 Does not satisfy
Volume warrant
3. Peak Hour OMUTCD Figure 4C-2 1 0 Does not satisfy
warrant
4. Pedestrian Volume a. 190 pedestrians 1 0 Does not satisfy
b. 100 pedestrians 4 0 warrant
Warrant only
5. School Crossing 20 SCh().Ol aged 1 1* applies if a .
pedestrians school zone is
designated.
Warrant does
not apply as the
crossing is less
6. Coordinated Signal than 1000 feet
N/A
System from the
Shroyer &
Lincoln Park
signal
5 crashes susceptible Does not satisfy
7. Crash Experience to correction in a twelve 2-3 per year warrant

month period

8. Roadway Network

N/A

Warrant does
not apply as the
crossing as
Isaac Prugh is
not a major
route.

* According to the City of Kettering, an average 58 pedestrians crossed the south
crosswalk during the peak hour of 2:30 PM to 3:30 PM.

A-3
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APPENDIX B

TRAFFIC COUNTS FOR SHROYER ROAD AND ISAAC PRUGH WAY
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FIGURE B-1 TRAFFIC COUNTS FOR SHROYER AND ISAAC PRU GH

NORTHBOUND SOUTHBOUND
TIME SHROYER ROAD | SHROYER ROAD ISAAC PRUGHWAY
12:00 AM 41 39 1
1:00 AM 20 20 1
2:00 AM 20 17 2
3:00 AM 16 21 1
4:00AM 16 22 11
5:00 AM 53 74 17
6:00 AM 197 170 34
7:00 AM 654 750 40
8:00 AM 567 535 35
9:00 AM 441 395 39
10:00 AM 430 372 45
11:00 AM 472 533 55
12:00 PM 498 516 24
1:00 PM 539 489 53
2:00 PM 561 579 46
3:00 PM 582 683 61
4:00 PM 663 657 60
5:00 PM 695 769 36
6:00 PM 692 587 30
7:00 PM 457 380 30
8:00 PM 420 245 17
9:00 PM 294 266 10
10:00 PM 161 136 6
11:00 PM 92 105 3
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