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CHAPTER 1
INTRODUCTION

SCOPE

The scope of this traffic engineering study is to analyze the
existing network of peripheral streets adjacent to the central campus
area of Iowa State University, with major emphasis being directed toward
improvement of traffic flow and safety relative to the movement of
vehicular, pedestrian and bicycle traffic. In addition, the proposed
future developments and expansion of the present roadway network are to
be evaluated relative to their effect on traffic circulation and

congestion.

The present system of traffic control devices, including traffic
signals, was impiemented in the early 1960's to provide primarily for
the flow of vehicular traffic on the respective streets and intersections
on the campus. The subsequent closure of the central campus to through
vehicular traffic forced traffic to use the peripheral streets exclusively
with resultant increases of traffic volumes on such streets. In addition,
increased volumes of vehicular and pedestrian traffic associated with
increased enrollment and the rising popularity of travel by bicycle have

compounded the problems at several of the peripheral intersections.

Future developments on and in the vicinity of the Iowa State University
campus relative to building construction and the expansion of the present
roadway system will produce significant changes in travel patterns relative

to the present roadway network.



METHODOLOGY

The first step in the development of the study was to obtain data
and input from Iowa State University Physical Plant officials, which
data included available mapping, current traffic and parking regulations,
previous campus master plan studies and data relative to existing traffic
signalization. In addition, the Consultant was requested to analyze and
make recommendations relative to the improvement of traffic flow and

safety at the following locations:

1. Intersection of Stange Road and Thirteenth Street

2. Intersection of Stange Road and South Drive-East Road

3. Intersection of Stange Road and Pammel Drive

4. Intersection of Bissell Road and Pammel Drive

5. Intersection of Bissell Road and Union Drive

6. Intersection of Wallace Road and Union Drive

7. Intersection of Wallace Road and North Richardson Court
8. Intersection of Wallace Road and South Richardson Court
9. Intersection of Wallace Road and Osborn Drive-Sixth Street
10. Intersection of Sixth Street and Physical Plant Entrance
11. Intersection of Sixth Street and Haber Road |

12. Pammel Drive from Bissell Road to Stange Road

13. Morrill Road in the vicinity of the Memorial Union

The next phase of the study included traffic counts and geometric

survey at the eleven aforementioned intersections.




The counting of vehicular, pedestrian and bicycle traffic was
accomplished through the Safety Education branch of the Industrial
Education Department of lowa State University. Traffic counting
personnel were hired, scheduled and paid by the University and the
Consuitant assisted in briefing the personnel and in providing limited

supervision.

Although the study was initiated in February, 1975, traffic counting
operations were scheduled for the Spring of 1975, so that pedestrian and
bicycle movements could be accurately documented. The arrival of favorable
spring weather, conducive to such pedestrian and bicycle movements, was
later than was originally anticipated. The counts were therefore

accomplished on April 25 and April 28, 1975,

These dates were so established to avoid traffic disruptions or
irregularities associated with Veishea festivities, the closing of
Thirteenth Street west of Grand Avenue, "dead week" and “final-exam"
week. In addition, these dates were virtually the only ones that could
be scheduled by the personnel who were employed by the University.
Although Wednesdays were originally determined to be most favorable for
the counting operations and Fridays and Mondays were to Be avoided due
to weekend migration of students, the counts were conducted on Friday
morning, April 25 and Monday afternoon, April 28, 1975. The Friday
afternoon and the Monday morning were avoided due to the aforementioned

effects of weekend migration.



Traffic counts were accomplished in a period of ten hours. The
Friday morning counts began at 7:30 A.M. and ended at 1:30 P.M. The
Monday afternoon counts covered the period from 1:30 P.M. to 5:30 P.M.
Hourly counts were obtained for each intersection and included observations
of numbers and types of vehicles turning right, turning left or proceeding
straight, the numbers of pedestrians using each respective crosswalk and
the numbers of bicycles using the respective sidewalks, bikeways and
roadways. Each hourly count was, in addition, broken down to include a
15-minute period at the time classes terminated. Such "class change"
periods generally produced heavier pedestrian and bicycle traffic than

the remaining 45 minutes of the one-hour counting periods.

During the course of the traffic counting phase of the study, each
selected intersection was measured to establish its physical Tlayout
regarding pavement, traffic control devices, utility poles, sidewalks,

parking areas and street lights.

Subsequent investigations were made relative to existing traffic
signal timing, existing traffic signing and pavement marking and speed

of existing traffic at selected locations.

Based on the data and measurements obtained and the traffic
counts conducted, the following chapters of this report are presented

as analyses of individual subject areas.

The second chapter of the report, entitled "Existing Traffic

Conditions", presents findings relative to existing traffic conditions




and includes considerations pertaining to existing traffic control
devices, traffic circulation, traffic volumes, comparison of existing
traffic control devices with recognized standards, and provides analyses

relative to existing deficiencies.

The third chapter, entitled "Future Developments", includes
discussion relative to proposed future roadway extensions and the

effects of such on traffic conditions on the campus.

The fourth chapter, "Traffic Operations", presents considerations
and analysis relative to pedestrian, bicycle and vehicular traffic

movements and makes recommendations for improvements.

The fifth chapter of the report, "Summary of Recommendations",
provides a summary of data and recommendations previously included in

prior chapters of the report.

The sixth and final chapter of the report, entitled "Estimated Cost
and Staging of Improvements", includes the estimated costs of recommended

improvements and suggested staging of such improvements,

The Appendix of the report provides supplemental traffic signal
phasing information and includes additional traffic signal phasing infor-
mation for the condition of constructing traffic signal improvements

but not constructing pavement widening improvements.






CHAPTER 2
EXISTING TRAFFIC CONDITIONS

SCOPE

The pu}pose of this chapter is to present findings relative to
existing traffic conditions, and to isolate existing and potential
problems within the study area. The study area is generally outside
the limits of that portion of the central campus area that is closed
to general traffic. Among the subjects considered in this chapter
are the following: existing traffic circulation patterns, traffic
control devices, geometrics of intersections, existing pedestrian,
bicycle and vehicular traffic volumes, existing traffic signalization,

levels of service and speed limits.

EXISTING TRAFFIC CIRCULATION PATTERNS AND CONTROLS

Figure 2-1 is a graphical summary of existing vehicular traffic
patterns on the Iowa State University campus. Within the general Timits
of the study area are shown the approximate locations of fhe gates that
Timit access of general traffic to the central campus area between the

hours of 7:00 A.M. to 5:30 P.M.

Existing streets restricted to one-way operations are also indicated
in Figure 2-1. Union Drive is one-way eastbound from Morrill Road to the

Memorial Union parking lot entrance and is then a two-way street from
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said entrance to Wallace Road. Knoll Road is presently one-way southbound
from Osborn Drive to the Curtis Hall parking lot entrance and thence a
two-way facility south to Lincoln Way. Richardson Court is another one-way
street, proceeding westbound from the intersection of North Richardson

Court and Wallace Road, then southerly and then easterly to the intersection
of South Richardson Court and Wallace Road. The drop-off lane adjacent to
the west entrance to the Memorial Union is one-way northbound from its

connection to Morrill Road to its connection to Union Drive.

Existing traffic control devices, except pavement markings and certain
signing, are indicated in Figure 2-1. Traffic signals are present at six
intersections, while stop signs or yield signs are located at other
indicated Tocations. In addition, three special-purpose sign installations
including flashing 1ights are present, two on Pammel Drive and one on

Union Drive.

Figure 2-2 indicates the present bicycle travel patterns as they appear
in the University's Traffic and Parking Regulations. Bikeways on the Iowa
State University campus include bike routes in the street. These are often
signed but the pavement is not marked to indicate the routes. In other
areas, separate bike lanes on the street are identified by pavement lane
markings. Additionally, pedestrians and bicycles share many of the
sidewalks, which are marked and posted as bicycle routes. The fourth
classification of bikeways, of which there is only one in existence on the

campus, is the separate bicycle lane.
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INTERSECTION LAYOUTS

Eleven intersections within the Iowa State University campus area
were selected for detailed study, as indicated in Figure 2-3. Each
intersection was surveyed to determine existing lane widths and corner
radii, and to locate all traffic signals, signs, utility poles, buildings,
sjdewalks and other physical features near each respective intersection.
Additional data was obtained for each intersection concerning crosswalk
locations, types and location of bicycle facilities, and one-way street
signing. Such information was then compiled and is indicated in black

on the respective intersection layout diagrams in Figures 2-4 and 2-5.

The numbers shown in a color other than black in Figures 2-4 and 2-5
represent design hourly traffic volumes, which will be considered in
subsequent paragraphs of this chapter. The legend pertaining to both
figures is found at the lower right-hand corner of Figure 2-4. The
numbers in circles are intersection identification numbers, and will

be used for reference purposes within the report.

Number Intersection

1 Stange Road and Thirteenth Street

2 Stange Road and South Drive - East Road
3 Stange Road and Pammel Drive

4 Bissell Road and Pammel Drive

5 Bissell Road and Union Drive

6 Wallace Road and Union Drive

7 Wallace Road and North Richardson Court
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8 Wallace Road and South Richardson Court

g Wallace Road and Osborn Drive - Sixth Street
10 Sixth Street and Physical Plant Entrance
11 Sixth Street and Haber Road

TRAFFIC VOLUMES

Among ihe primary considerations in the design of street or highway
facilities are the volumes and types of traffic using the roadway. The
designs of such features as pavement width, pavement thickness, turning
Tanes, lighting, traffic signal installations and signing are based on

the traffic volumes to be accommodated by the highway or street.

The traffic volume normally considered in the design of highway
improvements is the thirtieth highest hourly volume of the year. In
other words, the design hourly volume is that volume which will be

exceeded only 29 times each year.

Existing traffic volumes were observed at each of the intersections
identified in Figure 2-3. These observations, often referred to as
“traffic counts", were made on weekdays between the hours_of 7:30 AM.
and 5:30 P.M. They represent the existing traffic conditions prior td

May, 1975.

The traffic counts at each intersection approach were subdivided
into turning movements, both right and left, and through traffic.

Vehicles were further classified according to type. One classification
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included passenger cars, pick-up trucks and motorcycles. Other categories
included single-unit trucks, buses and semi-tractor-trailer trucks. A1l
single-unit trucks, buses and larger trucks were classified as trucks in

computing the percentage of trucks using the respective streets.

Average daily traffic volumes (abbreviated A.D.T.} and design hourly
volumes of traffic (30th highest hour) were computed for all counted
intersections, based on the results of the ten-hour traffic counts. The
map in Figure 2-6 indicates the A.D.T. for the various streets. These
volumes represent the total number of vehicles traveling on the street

in both directions on an average day.

Design hourly traffic volumes were also calculated for all movements
within each counted intersection, and are shown in Figures 2-4 and 2-5.
Included in this data are the hourly volumes of traffic entering and
leaving the intersection per approach, turning movements on each approach,

and the percentage of trucks observed.

PEDESTRIANS AND BICYCLES

As was noted in Chapter 1, pedestrian and bicycle traffic have
become major factors in the design and operation of transportation
facilities at Iowa State University. Pedestrians are often in conflict
with vehicles desiring to turn at intersections. Furthermore, pedestrians
are important considerations in the design of such features as sidewalks,
drainage and traffic control devices. Bicycles, in addition, are in

competition with both pedestrians and vehicular traffic within intersections.
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Several streets and intersections on the Jowa State University campus have
been modified in recent years to accommodate bicycle traffic, with
designated bike lanes on the roadway itself. At other intersections,
bicyclists share the sidewalk with pedestrians or are provided with an
exclusive bike path. In any case, bicycles and pedestrians, as well as

vehicles, must all be considered in the intersection design.

Pedestrian and bicycle counts were conducted concurrently with
vehicular counts at each intersection within the study area. Pedestrian
and bicycle traffic is widely dependent on weather conditions and
seasonal variations, and thus no values are presented for peak pedestrian

or bicycle movements.

The pedestrian and bicycle volumes shown in Figures 2-7 and 2-8,
respectively, indicate the highest hourly volumes observed for each of
the respective crosswalks. They are representative of pedestrian and

bicycle traffic during the Spring quarter at Iowa State University.

Due to weather conditions present at the time of the study, it is
expected that peak hourly bicycle volumes will be substantially higher

than those indicated in Figure 2-8.

The observed pedestrian and bicycle volume, although not necessarily
the peak volumes that might occur within the year, demonstrate the
relative density of movements within each crosswalk. Several observations

are notable.

«16-
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Pedestrian and bicycle counts were subdivided within each hour to
separate the 15 minute period during class breaks from the remainder
of the hour. The peak 15 minute volume was then compared to the peak
hourly volume at each intersection. Results indicated that the peaking
characteristics of the bicycle traffic and the pedestrian traffic were
very similar. When considering intersections near the campus or
residence hé11s (Intersection Nos. 3-9), approximately half of the
pedestrian and bicycle movements during the hour occurred within the
peak 15 minute period. For outlying intersections on Stange Road and
Sixth Street (Intersection Nos. 1, 2, 10 and 11) the peaking effect was
less pronounced, with approximately one-third of the hourly volume

occurring within a 15 minute period.

Observance of traffic signals by pedestrians and bicyclists was
found to be widely variable. At intersections where vehicular traffic

was 1ight, such as the south crosswalk of Bissell Road and Union Drive,

traffic signals were practically ignored by pedestrians. Where heavy
vehicular traffic was present, such as the intersection of Stange Road
and Pammel Drive during the morning rush hour, practically all pedestrians
and bicyclists were in observance of the respective signals. Utilization
of pedestrian push-buttons was observed to be minimal in most cases where

such were provided.

Pedestrians do not necessarily confine themselves to marked
crosswalks. For example, at the intersection of Wallace Road and

Osborn Drive the majority of pedestrians on the north approach do
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not utilize the designated crosswalk, but instead cross Wallace
Road at some distance farther north. Similar situations were observed

at numerous Tocations throughout the campus.

TRAFFIC CONTROL DEVICES

Traffic control devices are "all signs, signals, markings and
devices placed on or adjacent to a street or highway by authority of a
public body or official having jurisdiction to regulate, warn or guide
traffic". (From "Manual on Uniform Traffic Control Devices for Streets
and Highways", U.S5. Department of Transportation, Federal Highway
Administration, 1971.) In future references to this manual within this

report, its title will be abbreviated as "MUTCD".

A limited inventory was made to generally locate all traffic
signals, pedestrian crossing signals, stop signs and yield signs
within the study area that are present to regulate, warn or guide traffic
at Iowa State University. Such information has been indicated in Figure
2-1 relative to the study area in general. Traffic control devices were
accurately located within the respective intersections that were chosen

to be studied in detail and such are indicated in Figures 2-4 and 2-5.

Stop Signs

"Stop" signs are presently installed at locations indicated in

Figure 2-1 and as shown in Figures 2-4 and 2-5.

-21-




A1l existing "stop" signs, relative to those intersections that
were studied in detail, appear to be in general conformance with the

requirements of the MUTCD.

It was observed that the "four-way" stop plates mounted below the
“stop" signs at the intersection of Union Drive and Knoll Road are not
in conformance with the MUTCD, in that the reguired twelve-inch by

six-inch sign has white lettering and border on a red background.

Yield Signs

“Yield" signs are presently located at the intersection of Union
Drive and Welch Road, as is indicated on Figure 2-1. A1l three existing
yield signs are of the old black-on-yellow style. These signs should be
converted to comply with the MUTCD, which sign has a broad red border

and red lettering on a white interior.

One instance of an incorrect use of a "yield" sign was noted on
Wallace Road, north of North Richardson Court and relative to southbound
traffic. An old-style "yield" sign is mounted directly above and in
conjunction with a "school crossing" sign and on a common post. This
sign assembly is located well in advance of the existing crosswalk andr
intersection. The basic purpose of a "yield" sign is to assign right-
of-way to traffic on certain approaches to an intersection. In addition,
in accordance with the MUTCD, "yield" signs should not be installed where
“stop" signs are present on other approaches of the same intersection.

North Richardson Court is required to stop at Wallace Road. In addition,
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a "school crossing" sign is intended for erection at, rather than in
advance of the crosswalk and is to be supplemented by a "school advance"
sign placed in advance of the “school crossing" sign. Therefore neither
existing sign, as presently installed, is in conformance with the MUTCD.
It is recomnmended that the "school crossing" sign be placed at the north
side of North Richardson Court and that a "school advance" sign be placed

further north, in advance of the "school crossing" sign.

Special-Purpose Signs With Flashing Lights

Two of the three special-purpose signs with flashing Tights previously
mentioned and indicated on Figure 2-1 are battery-operated pedestrian signs
used on Pammel Drive. One such sign is Tocated at the west crosswalk at
Morrill Road, while the other is located at a crosswalk east of Tower Road.
The metal post of each sign supports a flashing yellow light on its upper-
most end and nonconforming signs reading "Stop for Pedestrians in Crosswalk"
are mounted on both sides of the post. These signs are placed at the center-

line of Pammel Drive.

Such roll-out signs are contrary to the provisions of the MUTCD, -in
that "portable school signs shall not be placed within the roadway at any
time". Additionally, part-time stop signs are not permitted by said
manual, except for emergencies. The aforementioned MUTCD adds that "A
portable traffic signal not meeting all the requirements of this Manual,

is not recognized as a standard traffic control device".
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The existing roll-out pedestrian signs with flashing lights are
therefore not in accordance with provisions of the MUTCD. It is
recommended that they be replaced by post-mounted two-piece "ped xing"
signs (MUTCD Designation W11-2), placed adjacent to each side of Pammel
Drive at the respective crosswalks. It is additionally recommended
that yellow hazard identification beacons be mounted on top of each

post, all in accordance with respective requirements of the MUTCD.

Another special-purpose sign is located at the centerline of Union
Drive, easterly of Morrill Road and west of the Memorial Union parking
lot entrance. It is located at the division point of one-way and two-
way traffic directions on Union Drive, Union Drive is a one-way

eastbound facility from Morrill Road to the Memorial Union parking lot

entrance and is a two-way street from said parking lot entrance easterly
to Wallace Road. This sign assembly consists of a "One Way Do Not Enter”
sign facing east, a "Keep Right" sign facing west and two flashing-white
1ights mounted on top of the sign assembly. The top of the sign assembly
is only approximately three feet above the surface of the pavement, to

which it is affixed.

This sign assembly is not in conformance with the MUTCD for several
reasons. It is located within the street area, it is of insufficient

height and white 1ights are not an approved color relative to traffic

signal Tights.
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The only other traffic control device present in the vicinity of
the end of the one-way portion of Union Brive is a "No Left Turn" sign

at the exit from the Memorial Union parking lot.

It is recommended that the existing special-purpose sign and flashing
white Tight assembly be removed and that the following be erected as

noted:

1. Erect a "Dead End" sign west of Knoll Road relative to westhound

traffic on Union Drive.

2. Erect “Do Not Enter" signs on both sides of Union Drive relative to
westbound traffic on Union Road and west of the entrance to the

Memorial Union parking lot.

3. Erect a "Left Lane Ends" sign on the north side of Union Drive

and east of the intersection of Morrill Road.

4. Erect a "Lane Ends Merge Right" sign on the north side of Union

Drive east of the west pedestrian crossing to the Memorial Union.

5.  Supplement signing relative to eastbound vehicles with pavement

markings to guide them toward the south side of the street.

One-Way Street Signs

Existing one-way streets are indicated in Figure 2-1, as previously

noted.
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South Richardson'Court is cukrent]y one-way eastbound, ending.at
Wallace Road. Current signing is insufficient to prevent motorists from
turning from Wallace Road onto South Richardson Court and several
motorists were observed making such turns during the traffic counting
phase of this study. A small sign, reading "One Way Do Not Enter", is
located on the northwest corner of the intersection but is evidently
not effective in prohibiting wrong«way traffic flow on the street. It
is recommended that "One-Way" and "Do Not Enter" signs be erected west
of Wallace Road at South Richardson Court, that "No Right Turn" signs
be erected on the west side of Wallace Road relative to southbound
vehicles and that "No Left Turn" signs be placed on the east side of
Wallace Road relative to northbound traffic to avoid future wrong way

traffic on South Richardson Court.

The drop-off lane at the west entrance to the Memorial Union, as
previously described and noted in Figure 2-1, is not adequately signed.
An eastbound motorist on Union Drive, if not permitted within the
restricted central campus area, may presently be obliged to turn into
the aforesaid drop-off lane and against the flow of traffic in such
lane. "“One Way Do Not Enter" signs are presently mounted on the backsfde
of the two "Stop" sign posts at the intersection of the drop-off lane and
Union Drive but such do not give advance notice to the eastbound motorist
on Union Drive. It is recommended that "One-Way" signs be placed southerly

of Union Drive so that such eastbound motorists on Union Drive be made
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aware that the drop-off lane is one-way northbound. It is also recommended
that "One-Way" signs be erected at the junction of the drop-off lane with

Morrill Road, as no such signs are presently installed.

In the absence of existing one-way signing, it is recommended that
"One-Way" signs be installed on Morrill Road at its intersection with
Osborn Drive. Morrill Road is supposed to be one-way southbound from
Osborn Drive to Union Drive. The existing stop sign at the southeast
corner of the intersection is in relation to northbound traffic on Morrill

Road and is recommended to be removed.

A "Stop" sign also exists at the southeast corner of the intersection
of Osborn Drive and Knoll Road relative to northbound traffic. Since this
street is presently one-way southbound, it is recommended that the "Stop"

sign be removed.

Traffic Signalization

The following six intersections on the Iowa State University campus,

as indicated in Figure 2-1, are presently controlled by traffic signals:

Stange Road and Thirteenth Street
Stange Road and Pammel Drive
Bissell Road and Papmel Drive
Bissell Road and Union Drive
Wailace Road and Union Drive

Wallace Road and Osborn Drive - Sixth Street
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Each of these signal installations was analyzed relative to equipment,

operation and compliance with the requirements of the MUTCD.

Traffic Signals

Existing traffic signal installations at each of the six signalized
intersections are of the fully - actuated type. Vehicles arriving at
these interéections from each approach lane are sensed by induction loop
detectors located within the pavement. The signal cycles are then
adjusted automatically by the controller, according to the volume and
spacing of the approaching traffic. The length of each signal indication,
as well as the length of the entire signal cycle, varies and is dependent

on the amount of traffic approaching the intersection in each lane.

Data pertaining to each of the existing traffic signal installations
is tabulated in Figure 2-9. This table includes the number of signal
phases, the traffic movements controlled by each phase, and the existing
signal time settings for the respective phases. Explanations of each

signal setting are Tisted below:

Minimum Initial: This setting controls the minimum 1ength of

the green signal indication for each phase. It is adjusted
to allow all vehicles between the detector and the stop line
to start and enter the intersection before the green indication

expires.

Passage Time: This portion of the phase, sometimes called

the "unit extension", is the additional time by which the
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green interval is extended when an approaching vehicle passes
over the detector. The time required for this setting is the
time needed for a vehicle to travel between the vehicle

detector and the stop Tine.

The passage time also is the maximum time spacing between approaching
vehicles which will retain the green indication on a particular approach.
The green signal on that approach is lost if no vehicle arrives at the

detector within one "passage time" interval of the previous vehicle.

The minimum length of green signal indication on any approach is

equal to the "minimum initial" time plus the "passage time".

Maximum Green: This setting determines the maximum length of time for

which any approach can retain a green signal indication while vehicles

are waiting at any of the other approaches. After the "maximum green"

time has elapsed, the signal will then cycle to next phase where traffic

is waiting, regardless of the number or spacing of vehicles arriving at

the first approach. If no traffic is waiting at any of the other approaches,
the "maximum green" limitation does not function. In this case, the green
indication will remain indefinitely on the last approach where traffic was

present.

Clearance: This setting controls the length of the yellow signal indication,
and is a constant for each phase. The length of the clearance interval must
be sufficient to allow vehicles near the intersection to pass through the

intersection before opposing traffic receives the right-of-way.
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The Tocation of each traffic signal head, mounting pole and control

cabinet is indicated in Figures 2-4 and 2-5.

Existing signals at each of the studied intersections are mounted
on mast-arms, with one signal head overhanging the extension of each
approach lane. The placement of the existing traffic signals are in

general conformance with the requirements set forth in the MUTCD.

Right turns on red after stop are permitted at all intersections
except for the south approach of Wallace Road at Osborn Drive - Sixth
Street. Northbound traffic on that approach faces a "No Turn On Red"

sign. Right turns on red will be discussed in greater detail in Chapter 4.

The timing of traffic signals should generally be in accordance with
the voiume of traffic using each signal phase and the capacity of the lanes
controlled by each signal phase. According to Figure 2-9, the following
existing signal phases appear to be longer than necessary to accommodate

the existing traffic:

Bissell Road & Pamme} Drive; Phases A & B
‘Bis§e1? Road & Union Drive; Phases B & D

Wallace Road & QOsborn Drive - Sixth Street; Phase D

The lower volumes of traffic utilizing these signal phases could be

accommodated adequately with shorter "maximum green" intervals.

Whenever sufficient traffic is present to continually actuate the
"nassage time" interval of the signal cycle, the signal will remain

green on each phase until the "maximum green" time is reached. In this
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event, the signal cycle will approximate a fixed-time cycle.
following table, Figure 2-10, shows the maximum cycle length at each

intersection, which will occur whenever the maximum green time is used
for all phases. This table also shows the maximum time a vehicle must
wait before receiving a green signal indication, assuming the vehicle

arrived at the intersection just after the previous green indication

expired.

The

Max imum Max imum

Intersection Lg%;lﬁ N?};;ng

(Seconds ) {Seconds)
Stange Road & Thirteenth Street 92 48
Stange Road & Pammel Drive 145 102
Bissell Road & Pammel Drive 141 97
wa11éce Road & Union Drive 125 87
Wallace Road & Osborn Drive 174 130
Bissell Road & Union Drive 175 137

Fig. 2-10. Maximum Cycle Lengths and Waiting Times

at Signalized Intersections

Maximum cycle lengths and waiting times, as indicated in Figure 2-10,
are ail relatively Tong. Waiting times at two of the intersections can
exceed two minutes, while the average of the "maximum waiting times" for

all six intersections exceeds 100 seconds.

Long waiting times are especially

detrimental to pedestrian compliance with signal indications.
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Existing “passage time" intervals ranged from 2.5 to four seconds for
the intersections studied. As previously discussed, the "passage time"
should be sufficiently long to allow a vehicle to travel between the
detector and the stop line of the intersection. When considering this
criterion, existing "passage time" intervals are adequate in length. Such
short intervals, however, require a relatively close spacing of vehicles
to retain a‘green signal indication, since the green indication will expire
unless a vehicle arrives within one unit of "passage time" of the previous
vehicle. At an approach speed of 10 miles per hour, for example, a 2.5
second "passage time" would require vehicle spacings of 37 feet or Tess to
retain a green signal. A three-second passage time would allow vehicles to

be spaced at 44 feet, while four seconds would allow a spacing of 59 feet.

Existing Pedestrian Signals

Pedestrian signals are, to varying degrees, provided at each of the
five intersections tabulated in Figure 2-11, relative to the designated

pedestrian crosswalks.

Except at the intersection of Wallace Road and Union Drive, ail
present pedestrian signals consist of only "Don't Walk" messages
mounted in rectangular signal heads. At such locations, the "Don't
Walk" indication is terminated at the time pedestrians are permitted
to cross and is resumed at the beginning of the respective red traffic
signal indication. There is no positive indication that the pedestrian
may "walk". The MUTCD states that "All pedestrian indications shall be

rectangular in shape and shall consist of the lettered messages Walk
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and Don't Walk". Although the required "Walk - Don't Walk" type pedestrian
signals are in existence at the north and south crosswalks of the
intersection of Wallace Road and Union Drive, no indications are currently

provided for the eastbound pedestrians in the south crosswalk.

Pedestrian detectors for actuation of the pedestrian signal phases
are provided at the three intersections so indicated in Figure 2-11.
These detectors are of the push button type and are currently mounted
on traffic signal poles or on separate posts. The only post-mounted
detector is Tocated at the southwest corner of Wallace Road and Osborn
Drive and is located adjacent to the bicycle lane on the south side of

Osborn Drive.

Relative to pedestrian actuations, the MUTCD adds that "Permanent-
type signs shall be mounted above or in unit with the detectors, explaining
their purpose and use... Where two crosswalks, oriented in different
directions, end at or near the same location, the positioning of pedestrian
push buttons should clearly indicate which crosswalk signal is actuated by
each push button". The only push-button detectors identified by signing
are those at the intersection of Bissel]l Road and Union Drive and such are
identified by small, non-standard signs reading "Push To Ralk, Wait Fok
Walk Light", although no "Walk" 1ight is in existence. The standard nine-
inch by twelve-inch sign for such detectors should read "Push Button For
Green Light", in the absence of "Walk" indications, or "“Push Button For

Walk Signal", when pedestrian signals are present.

Additional requirements of the MUTCD are that "A pedestrian clearance

interval shall always be provided where pedestrian signal indications are
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used. It shall consist of a flashing Don't Walk indication. The duration
should be sufficient to allow a pedestrian crossing in the crosswalk to
leave the curb and travel to the center of the farthest traveled lane

before opposing vehicles receive a green indication" and “Where traffic
signals are of the actuated type, control equipment should provide
sufficient pedestrian crossing time when there has been a pedestrian
actuation and the minimum vehicular time is less than that needed by the
pedestrians". The existing "Don't Walk" pedestrian indications are
synchronized with the corresponding red indications at all of the pedestrian
signal locations. No pedestrian clearance interval is therefore provided.

(See Figure 2-11.)

The pedestrian signals on the north and south crosswalks at the
intersection of Wallace Road and Union Drive consist of both Walk and
Don't Walk indications. The Walk indication is given concurrently
with the green traffic signal indication on the east approach. During
the yellow signal light on that approach no pedestrian signal is given,
and during the red signal indication the Don't Walk signal is illuminated.
With this sequence of signal timing, pedestrians entering the crosswalk
near the end of the Walk indication would be allowed only 3% seconds to
cross the street before opposing traffic received a green signal. This
time is a