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APPENDIX A - THE EFFECT OF PEDESTRIAN SIGNALS ON SAFETY, 
OPERATIONS, AND BEHAVIOR: STATE-OF-THE-ART SUMMARY 

Executive St111nary 

During the past twenty years, cities throughout the U.S. and Europe 
have installed different types of pedestrian signals in an effort to 
improve the safety and operational aspects of urban intersections. The 
purpose of this report is to sunmari ze the state-of-the-art of pedestrian 
signals in terms of the safety, operational, and behavioral aspects of 
pedestrians. 

Pedestrian Signals and Safety 

A total of six papers were reviewed that attempted to address the 
issue of pedestrian signals and safety. Only one of these studies attemp­
ted to analyze pedestrian accident data, but the small sample size 
(11 sites) and the infrequency of pedestrian accidents per site prevented 
the researchers from making statistically sound conclusions. Other 
studies ~ich utilized compliance as a safety measure generally concluded 
that pedestrian signals result in increased compliance rates and thus 
contribute to increased safety. 

Experiences with push-button pedestrian signals (Pelican Crossings) 
in England and Australia revealed similar findings. Again, the nonavail­
ability of accident data posed major problems to the researchers. The use 
of push-button pedestrian signals was found to be as safe or safer than 
similar locations with no pedestrian control. However, in cases w,ere 
definite positive effects were felt (after the installation of push-button 
signals), it was difficult to isolate the singular effect of the pedes­
trian signal from the other countermeasures installed concurrently. Over­
all, most researchers and traffic engineers are of the opinion th·at ped­
estrian signals are 1 i kely to contribute to increased safety, even though 
no conclusive studies were found ~ich support this contention. 

Pedestrian Signals and Traffic Operations 

A total of five papers were reviewed that rel ate to the effect of 
pedestrian signals on traffic operations. It was apparent from these 
studies that pedestrian signals almost always increase pedestrian delay, 
and at locations with heavy vehicular volt.111e, overall vehicular delay is 
also likely to increase. Several authors noted that pedestrians often 
"jump-the-gun", regardless of the presence or absence of pedestrian 
s-i-gna-l-s-. 
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Pedestrian Signals and Behavior 

A total of eight papers were reviewed on the topic of pedestrian 
si~nals and behavior. The studies reviewed generally showed that: 
( 1) unsafe pedestrian behavior is related to high hazard intersect ions; 
(2) compliance rates for flashing signals are generally lower than that of 
steady signals; and (3) the presence of a clearance interval with a pedes­
trian signal tends to increase cooapliance rates. There were also indica­
tions fran the studies reviewed that pedestrians are likely to ignore 
signal indications l.l'lder low vehicular vol1.111e conditions, particularly 
when the clearance interval exceeds the minimum. 

Introduction 

The prime objective of Task A is to determine if significant safety 
benefits can be derived by the installation of pedestrian signals. A two­
phase procedure is being used in this study to address this question. In 
the first phase, a comprehensive literature review was conducted to deter­
mine what exactly is known relative to traffic signals and pedestrian 
safety. During the second phase, actual pedestrian accident data were 
collected fran a number of cities and analyzed to develop further insights 
into the question. The purpose of this report is to describe the results 
of the literature review (Phase I) as it pertains to pedestrian signals 
and safety. 

At the outset of the literature review, the subject of pedestrian 
safety was categorized into a total of seven topical areas as follows: 

1. Pedestrian characteristics 
2. Pedestrian signals 
3. Pedestrian accidents and safety 
4. Pedestrian behavior 
5. Accident surrogates 
6. Evaluation of countermeasures 
7. Pedestrian ordinance/legislation 

Each of the topical areas was then further subdivided into a number 
of functional subareas depending upon its complexity and content. This 
classification scheme resulted in a total of 49 functional areas. A total 
of 125 technical papers/articles/reports dealing with the general area of 
pedestrian safety were then identified through an extensive and comprehen­
sive search of the current 1 i terature. Next, each of these papers was 
reviewed and identified as falling into one or roore of these 49 subject 
areas. Tab ie 1 shGw& t~is classifieat io~ scheme ·and the eat-egortzat+on-~ 
these papers into these subareas. Concurrently with this matrix, an ab­
stract has been prepared for eacft of these articles to ai&-in the record.;. 
ing of relevant research findings. 

The literature review presented in this report has been categorized 
into three subareas as follows: 
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1. Pedestrian signals and safety 
2. Pedestrian signals and operations 
3. Pedestrian signals and behavior and compliance 

Following the review, a sU1111ary has been presented that attempts to 
synthesize the relevant research findings. 

Pedestrian Signals and Safety 

The subject of pedestrian signals and traffic safety has been a topic 
of research c111ong traffic engineers for a m.111ber of years. The concern 
for pedestrian safety is c111ply justified when one considers that between 
18 and 22 percent of annual highway fatalities in the U.S. are ~counted 
for by pedestrians and further, a majority of these pedestrian ~cidents 
occur in urban areas. In cities such as New York, Chicago and Washington 
o .. c., pedestrians represent approximately half of the annual highway 
fatalities and most of these accidents take pl ace at urban intersect ions. 

While pedestrian fatalities constitute an al arming proportion of all 
highway fatalities, pedestrian accidents may be regarded as •rare" events 
at a single urban intersection, particularly in the context of statistical 
significance. The relative infrequency of pedestrian accidents ( in the 
context of all highway accidents) is the prime reason \r«lY the traditional 
'Before and After' approach of analyzing accident data has not been suc­
cessfully used in assessing the safety benefits of pedestrian signals~ A 
n1.111ber of technical articles were reviewed in the general area of pedes­
trian safety and signals. It will be evident from the discussion below, 
that the issues of safety, operation, and behavior (compliance) have over­
lapped in some of these papers. 

1. Abrams and Smith, as a part of a FHWA sponsored study on "Urban 
Intersection Improvements for Pedestrian Safety", attempted to address the 
safety (and delay) aspects of pedestrian signals [l]. Three types of ped­
estrian signal phasing were analyzed, i.e., early release, late release, 
and scranble timing and the results were compared with the effects of com­
bined pedestrian-vehicle interval (see Figure 1). The authors performed 
compliance studies in Sioux City, Iowa, to assess the safety benefits of 
different signal phasing and concluded that: 

• The early release technique may provide a measure of additional 
safety, but the benefits were not precisely determined. 

• Higher compliance rates associated with Tate release techniques 
are indicative of increased pedestrian safety. 

• Scramble timing has the capability of increasing pedestrian safety 
by completely eliminating pedestrian-vehicular conflict. However, 
violation rates for scramble timing were found to. be higher, 
particularly at narrow streets. 
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TaMe l. Categorization of pedestrian 1 iterature into different subareas. 
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Figure 1. Timing used in the analysis of early and 
late release of pedestrians. 

Source: Reference 1. 

2. Mortimer, as ·a part of a research project at· Eastern Michigan 
University, compared the compliance rates of·pedestrian crossings at 
intersections with and without pedestrian signals [2]. His methodology 
consisted of: (1) identifying similar signal controlled intersections with 
and without pedestrian phases (WALK versus DONT WALK); (2) Collecting data 
at these intersections on pedestrian crossing, both on compliance (start 
mode, legal. versus illegal). as well as completion of crossing {successful 
versus 1.11successfu1}; and (3) developing two types of hazard index data 
and other similar statistics on pedestrian crossing. Mortimer found 
that: 

• An estimated 76.6 percent of the pedestrians crossed on green at 
intersections with pedestrian signals, and 63.7 percent crossed on 
green at intersections without pedestrian signals. 

• Better signal compliance was found at intersect ions with pedes­
trian signals, than at those without them. 

• .. ~~~is~~, ~i~!s~~;;el~ {~~~si~{T;ri! · !itht~fe~t;{i~-~ij~i~!-:~~ 
at those without pedestrian signals (Table 2). 

• Hazard index values, calculated for intersections with pedestrian 
signals were slightly lower than those calculated for intersec­
tions without pedestrian signals (Tables 3 and 4). 
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Hazard 
Index I 

# Run 
# Walk 

Tab le 2. Percent of start and arrival roodes in-
two signal conditions. 

Without Pedestrian Sipal With Pedestrian 5ianal 
Arrival Start Mode Start Mode Mode 

Lqal lllepl Total Lepl tflepl Total 

t.ccessful 69.5 7.5 77.0 82.9 6.0 89.9 
Unsuccessful 10.2 12.8 23.0 2.8 8.3 U.1 -Total 79.7 20.3 100.0 85.7 U.3 100.0 

Source: Reference 2. 

Table 3. Hazard index I: proportion of run to walk frequencies. 

Without Pedestrian Sl,nal With Pedestrian Sl,nal 

Start Mode Start Mode 

Don't Don't Don't 
Walk Walk Welk Walk 

Green Amber Red Mean (Green) (Green) (Amber) (Red) 

0.20 1.12 0.48 0.33 0.09 0.75 0.82 0.81 

Source: Reference 2. 

Table 4. Hazard index II: proportion of pedestrian and driver 
actions to walk and run frequencies. 

Hazard 
Index II 

Without Pedestrian Sitnal 

Start Mode 

Green Amber Red Mean 
Walk 

(Green) 

With P9destrlan Si,nal 

Start Mode 

Don't Don't. Don't 
Walk Walk Walk 

(Green) (Amber) (Red) 

• Ped. + Driver Actions 
# Walk + Runs 0.20 0.32 0.15 0.20 0.18 0.29 e.19 0.21 

Source: Reference 2 

6, 

M..a 

0.29 

Mun 

0.20 



• There was an estimated 27 percent reduction of potentially serious 
pedestrian-vehicle conflicts at intersections with pedestrian 
signals. 

• The use of pedestrian signals was instrumental in jmproving 
compliance, and more information to pedestrians resulted in nore 
comfortable crossings and fewer crossing hazards. 

3. Fleig and Duff~ in a study conducted in the City of New York in 
the early sixties exam ned behavioral data at a given intersection and 
1 imited accident data at a number of urban intersections before and after 
the installation of pedestrian signals [3]. The authors mention that they 
used safety behavior rather than accidents as a primary measure of effect­
iveness of signals "because the infrequent occurrence of accidents re­
quires that too much time must elapse before sufficient data are available 
upon which to base conclusions." Thus, in evaluating the effect of WALK -
DONT WALK signals, the authors postulated that if pedestrians were per­
suaded by these signals to conduct themselves more carefully, there ~uld 
be fewer accidents and thus the signals ~uld be performing a useful 
safety function. 

In evaluating the safety behavior of pedestrians, the authors identi­
fied a number of pedestrian actions or violations as l.l'lsafe acts, and 
determined the trends in these unsafe acts before and after the instal la­
t ion of a pedestrian signal with a Barnes Dance type of phasing. For the 
accident study, they analyzed the pedestrian accident data at a total of 
11 (eleven) intersections one year before and one year after the installa­
tion of the pedestrian signals. They found that: 

• There was no significant reduction in the proportion of unsafe 
acts before and after the install at ion of the pedestrian signals 
at the intersections studied. Based upon this evidence, the 
authors went on to conclude that "pedestrian signals are not an 
effective method for reducing pedestrian accidents." 

• There was a slight reduction in the nlltlber of pedestrian accidents 
at the eleven intersections studied (27 versus 25) before and 
after the installation of the pedestrian signals (Table 5). How­
ever the distribution of these accidents at individual intersec­
t ions, when compared between the before and after period, does not 
indicate any trends. The relative infrequency of accidents at 
each intersection presented problems to the authors in drawing 
sound conclu_sfons regarding_ the ef_fe~tivem~si Qf th~ si_gt1a1s._ 
Based on the limited accident data the authors came to the same 
conclusion that .. pedestr_tan traffic sJgnals ar_e not an effe_ctlv_e_ 
method for reducing pedestrian accidents." 
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It must be mentioned that the validity of the second conclusion can 
be seriously questioned based upon issues raised by the authors them­
selves, namely \«>rking with a limited data base that precludes the de­
velopment of conclusions with statistical significance. Also, a gross 
comparison of pedestrian accidents without carefully analyzing actual 
accident reports may not necessarily be indicative of the effectiveness of 
signals. In particular, accidents that are attributable to factors such 
as vehicle failure, drunken driving, etc., (that are often totally 1.11re­
lated to signal operation) should be screened out in such an analysis. The 
authors do not report on any such screening effort. This study, however, 
appears to be one of the very few that attempted to analyze actual pedes­
trian accident data to assess the effectiveness of pedestrian signals. In 
spite of this effort and the categorical statement made by the authors ( as 
quoted above), the study does not show any conclusive evidence about 
either positive or negative effect of pedestrian signals with respect to 
accidents. 

Intersect ion 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Table 5. Accident record search data. 

No. of Pedestrian 
Accident 1 Year 
Prior to Signal 
Installation 

7 
2 
1 
2 
3 
2 
3 
1 
1 
3 
2 

27 

Source: Reference 3. 

No. of Pedestrian 
Accident 1 Year 
After Signal 
Installation 

4 
4 
0 
1 
1 
4 
0 
3 
1 
3 
4 

25 

4. Inwood and Grayson in a study conducted for the Transport Road 
Research Laboratory~ !ngland analyzed fnjury accident data, peaestrf an 
counts and veh ic 1 e flows for lengths of road on and near pedestrian 
cro-ssi ngs [ 4]. A _tot-al of 140 c-r,rss frfgs -were -studfecJ:- Tfie--pr,me objec­
tive of this study was to compare pedestrian accident rates at Zebra and 
Pelican crossings. These crossings were located in similar conditions at 
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sites throughout England wtich were selected on the basis of good visibi-
1 ity and not being too close to busy intersections. The study showed 
that: 

• There was no significant difference in accident rates between 
Zebra crossings with and without pedestrian refuges. 

• There was no evidence of a difference in pedestrian accident rates 
between Pelican and Zebra crossingsl. 

• Pelican crossings tended to have a lower total injury accident 
rate than Zebras when the road length in the vicinity of the 
crossings is taken into account. 

The second and third conclusions presented above may have some rele­
vance to the present study. It appears from the second cone 1 us ion that 
push-button types of signals (Pelicans) are not any more effective than 
pavement markings (Zebras) in reducing pedestrian accidents. However, the 
third conclusion suggests that when all injury accidents are considered, 
pedestrian actuated signal crossings are roore effective. 

5. Skelton and Trenchard, in another study related to the effective­
ness of Pelican crossings, conducted surveys at a number of sites in the 
city of Newcastle-upon-Tyne and in a town in rural Northl1.111berland, 
England [5]. The study did not analyze any accident, operational or com­
pliance data, but mainly focused on an opinion survey crnong pedestrians on 
the understanding and effectiveness of Pelican crossings. 

The study concluded that there was a lack of understanding on the 
part of the general public (pedestrians as well as drivers) of the compli­
cated way in which the crossings are designed to ~rk. The study recom­
mended that if the potential of the crossing devices are to be fully 
realized, significant operation al and design improvements must be made. 
Specific reconwnendation in this regard included: extension of "Green Man 
Stage" (crossing interval), providing a better vi si bil ity to the signal 
head and arranging greater publicity prior to the installation of the 
signals. 

The above study is not to be categorized as a safety study as it does 
not deal with any accident or compliance data. However, it provides sig­
nificant information relative to the effectiveness of new or innovative 
control devices and public acceptability. The study suggests that ade-

1 Pelican crossings are pedestrian actuated crossings in \oil ich the ped­
-estri-an pn-ase is initi-at--ed by a- pedestr-i-an ~-button-. Zebra ~roS-si119-S 
are crossings with alternate black and \'ilite stripes and are occasionly 
marked with flashing beacons. 
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quate publicity and appropriate placement are necessary prerequisites to 
the successful ut i1 i zation of any new control device. The message of 
these devices must be properly received and ooderstood by the rotorists 
and pedestrians, if the intended purpose is to be properly served. 

6. Williams, in his paper entitled "Pelican Crossings - Myth or 
Miracle", presented at the Joint AARB/DOT Pedestrian Conference (1978), 
discusses the evolution of the Pelican concept in England and in Australia 
[6]. His paper SU11111arizes the findings and experiences of different 
researchers on safety, operation and behavior. The discussion is primarily 
oriented towards a comparison with its predecessor, the Zebra crossing. 
The author mentions that uncontrolled Zebra crossings originally intro­
duced in 1951, were reported to cause delay and congestion in heavy vehi­
cle and pedestrian flows. Once one group established right-of-way over 
the crossings, it was very difficult for the other group to change it 
unless most of the crossing demand was satisfied. A signal controlled 
crossing on the other hand, could cause unnecessary delays to mtorists 
particularly in cases of low pedestrian vol lllleS even after all pedestrians 
had completed the crossing. The Pelican crossing, "1ich is intermediate 
in characteristics between a Zebra and signal controlled crossings thus 
appeared to present considerable advantages. 

Wi 11 i ams mentions at least one study in Australia found that acci­
dents had fallen by 60 percent at a group of Pelican crossings which had 
replaced its predecessor, the Zebra crossings. In other studies reported 
by Lalani and Rayner, the result appeared to be less favorable in the 
context of pedestrian accidents. In a study conducted by Willett on three 
Pelican crossings in Perth, Australia, pedestrian accidents did not appear 
to change after the installation of the Pelican signals. 

It thus appears that the safety advantages of Pelican crossings are 
not as clear and unquestionable as originally postulated. Based upon 
these findings, Williams suggests that it is not possible to definitely 
conclude that Pelican crossings significantly increase pedestrian safety. 
He mentions that in mst of the sites \litlere positive safety benefits were 
indicated, the results appear to be masked by the presence of other 
factors. In most of these cases, there were a number of other countermea­
sures installed, (e.g., antiskid surfacing, guardrails, etc.) the effects 
of which are very difficult to isolate from the overall safety effect of 
the Pelicans. 

Williams' paper should be regarded as an excellent documentation of 
the evo 1 ut ion and safety experience with Pelican crossing_s in England and 
Australia. Although the studies reported by Williams do not provide con­
clusiv_e evidence of_ postt-iv-e safety-benefits -Of !>el-ican -erossingSy--thfw~ 
was also no indication of any adverse effect in the studies reviewed. The 
paper also presents similar historical inform-ation on the operational and 
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behavioral aspects of Pelican crossings, Wlich is presented in a later 
part of this report. 

Pedestrian Signals and Operations 

The impact of pedestrian signals on traffic operation at or near ur­
ban intersections has been studied by a number of researchers. Traffic 
engineers, in particular, have been concerned about the possible effects 
of pedestrian signals on delay (to pedestrians as well as to rrotorists) 
and on intersection capacity. A brief review of the research conducted in 
this area is presented below. 

1. Abrams and Smith in their FHWA sponsored study evaluated the 
delay effects of three types of pedestrian signals earl~ release, late 
release and scramble timing, relative to combined ve icle-pedestrian 
interval [l]. They used the technique of time-lapse photography to record 
events and computed delay fran the recorded data. For the purpose of this 
study, delay was defined as Nthe difference between the time required for 
a right-turning roovement with pedestrians in the crosswalk and the time 
required for a right-turning rrovement without pedestrians in the cross­
walk." Thus, the definition of delay did not include any effect of the 
traffic signal itself. 

The study showed that the standard (concurrent) pedestrian vehicle 
interval will almost always result in lower overall pedestrian and vehicle 
delay than other pedestrian signal timing schemes (i.e., scramble, early 
release, or late release). The only exception to this situation occurs 
in cases of long queues of vehicles in a right-turning lane (or left-turn­
ing lane of a one-way street) caused by pedestrian-vehicle conflicts. The 
specific conclusions of this study relative to each of the three signal 
phases are: 

• The early release technique always increases total intersection 
delay (Table 6). 

• The late release technique may result in a reduction of total 
intersection delay only under certain canbinations of volume and 
geometrics (Table 7). 

• Scramble timing always increases pedestrian delay. 

2. Pretty analyzed the relative delays to pedestrians and vehicles 
with two methods of signal control: (1) exclusive pedestrian phase 
( scramble timing); an-ct (2) shared ph-ase wit-tt rotor- vehtcles as shown in 
Figures 2 and 3 [7]. As these two figures demonstrate, the method of 
p-edestrtan control at intersections can nave a considerable tnfluence on 
pedestrian routing patterns and resulting delays. 
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Table 6. Increase in delay from early release timing 
over standard timing. 
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Table 7. Increase in delay fran 1 ate release timing 
over standard timing. 
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Figure 2. Network pedestrian paths with exclusive 
pedestrian phasing. 

Source: Reference 7 
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Figure 3. Network pedestrian paths with 

standard pedestrian phasing. 

Source! Referenc~ 7 
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Pretty used a detenninistic numerical technique (developed by 
Mi llerl) that is canmonly used in Australia to compute bicycle crossing 
i nterva1 s, signal settings and delays. He estimated pedestrian and 
vehicle delays for varying cycle lengths corresponding to two groups of 
signal controls (scramble timing, and shared phase with 11Dtor vehicles). 
Pretty's methods of computing delay (based upon an enpirical relationship 
rather than observed data) represents a departure from techniques used by 
most other researchers. Studies conducted in Australia have primarily used 
recorded events to compute de 1 ays. Pretty al so asslllled that pedestrians 
arrive at a t11ifonn rate throughout each cycle and that the number of 
pedestrians desiring to cross both streets 1s twice the number crossing 
one street. It should be noted here that his assumption of pedestrian 
arrivals contradicts assllllptions made by researchers in the U.S. 

The numerical excrnples presented by Pretty do not lend themselves to 
a direct comparison between the two types of contro 1 . It does appear, 
however, from the results presented that scrcrnble timing significantly 
increases both pedestrian and vehicular delay, although the signal para­
meters (cycle length, etc.) analyzed in the two cases· are somewhat differ­
ent. The author does not address the question as to w.ether the differ­
ences in the total intersection delay is due to differences in the types 
of control, or the differences between the signal parcrneters. It is 
however, safe to assume that the differences are attributable to a com­
bination of these two factors. 

Pretty also shows that pedestrians are always likely to benefit from 
shorter cycle lengths \tiich results in reduced pedestrian delay. The 
study al so shows that increased pedestrian vollllle significantly increases 
pedestrian delay (a conclusion that appears quite obvious). 

3. Smith in his ITE paper discusses problems associated with the 
1 ack of consistency in the timing of pedestrian clearance intervals as 
well as different phasing schemes [8]. He computed both the vehicle right­
turn delays and pedestrian delays for two hypothesized timing schemes: 
( 1) minimum clearance alternative; and (2) minimum WALK alternative as 
shown in Figure 4. 

Vehicular right-turn delay was computed using a relationship that was 
developed from data collected for 68 hours of time-lapse photography at 
intersection approaches in Washington, D.C.; Phoenix, Arizona; Akron, 
Ohio; and Cambridge, Massachusetts (Figure 5). Pedestrian delay was calcu­
lated using a bi-level arrival rate with the assumption that such arrivals 

1 Miller, A.J., "Signalized Intersections - Capacity Guide", Australia 
Road. Research Board-,-- Research Report AAA., No. 7-9, 19-72. 
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are highest during and just prior to the WALK interval and approximately 
half tfiat rate following the WALK interval. 

Smith's study showed that the minimum WALK alternative reduces vehi­
cle right-turn delay because of no interference between pedestrians and 
vehicles after the initial platoon of vehicles has crossed the street 
(Table 8). Smith also concluded that the increase in pedestrian delay of 
the minimum WALK alternative over the others was significantly greater 
than the decrease in vehicle right-turn delay. He went on to conclude 
that clearance intervals longer than the minimum generally increase 
overall intersection delay. 

4. Wilson, as a part of a study conducted at the Transport Research 
Road Laboratories, England assessed the operational and behavioral effects 
of installing an audible signal for pedestrians at a signal controlled 
intersection [9]. He used time lapse photgraphy to record pedestrian 
crossings at a signalized intersection for two separate time periods, 
before the installation of audible signal and one year after the audible 
signal was installed (Figure 6). The data was then analyzed to determine 
the effectiveness of the signal. Only adult pedestrians ages 15 to 59 were 
observed. Wilson's major conclusions can be su11111arized as follows: 

• Pedestrian delay at the curb was not affected by the installation 
of the audible signal (Table 9). 

• Time taken to cross the road by pedestrians crossing during the 
"Green Man" phase decreased by 5 percent (Tab le 9). 

• For those pedestrians starting to cross during the "Green Man" 
phase, a significant reduction was obtained in the proportion 
failing to complete their crossing before the vehicle, green signal 
began (Figure 7). 

• Significant differences in pedestrian behavior and delay were 
observed during the analysis of "before11 and "after" data. Fur­
ther, these behavioral and delay characteristics indicate positive 
safety effects through installation of the audible signal. 

5. The paper written by Williams and discussed earlier in connection 
with pedestrian safety al so presented findings on the effect of Pelican 
crossings on traffic operation [6]. In the only known study (reported by 
Golden - 1977, conducted at a single Pelican crossing site in Dublin be­
fore and after its installation) it was found that there was no difference 
in !leley/stopped vehicles as compared to Pelican and Zebra crossings. 
Compared to non-Pe 1 ican traffic signals, such delays were substantially 
lowe-r i-n both caseS-. -On the- questioo of--delays to pedestrianS-, i-n almo-S-t 
all studies reported by Goldschmidt (1977'), Willet (1977), and the TRRL 

r 
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Table 8. Delay effect of the mfn1111t111 clearance alternative 
relative to the m1n1m1111 WALK alternative • ....... 
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Blank Blank 
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! 

Table 9. SU1111ary of adult pedestrian behavior before and after 
installation of an audible signal at a light controlled 

crossing (road width 11.6 m). 

Percentage of 
pedestrians who 

Number or Mean Mean Mean 
Study flnlah croulng In:- pedeatrtana kerb croalng walking 

Green Man Red Man oblened delay time speed 
or blank phue pbuea 

.. fore 7K 2~ 436 29.1 IIC 8.6 IIC l.34m/NC 

After 89', 11% 485 30.9 IIC 8.3NC ' l.40m/sec 
•• . • 

8efore -10% 6()IX, 294 0.2NC 8.1 IIC 1.43 m/NC 

,Mter 51% 49% 295 0.1 sec 7.SIIC l.54m/NC 
• • 

Perore - ·~ 52 ONC 6.7NC 1.74 m/NC 

Mer - .l~ 38 0sec 6.811C 1.72 m/ate 

Before 24CX, 76" 282 16.6 ate 7.8sec l.48m/aec 
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After 19" 81% 283 16.9 sec 7.6NC .l.53 m/llC . 
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Mean time 
after start or 

Green Man phase 
when pedestrian 
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• 
11.3 IIC 
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• 

Not 
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• Difference between before and after figures atatlatlcally slgnlflc■nt at S per cent le.el (le the probabWty of such a difference occurrtna by chance ii lea than 
one In twenty). ' 

Source: Reference 9 
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(1976), Pelicans appeared to increase delays over Zebras. Also, compared 
to situations \tltlere no special crossing facility existed, Zebras signifi­
cantly reduced pedestrian delays. Based upon these findings, Williams 
makes this general conclusion that •Pedestrian delays at Pelicans are 
similar to those at signal controlled crossings but are TAUCh higher than 
at Zebra crossings". 

Pedestrian Signals and Behavior 

The possible effects of pedestrian signals on the behavior of pedes­
trians and motorists has been a topic of research among traffic engineers 
and psychologists for a m1nber of years. The aspect of such behavioral 
studies is of inmense importance to safety analysts, since in the absence 
of sufficient accident data (which is often the case for pedestrian acci­
dents}, behavioral changes associated with pedestrians signals may often 
be regarded as indicative of safety improvements. With this in mind, a 
number of behavioral studies were reviewed, and are presented below: 

1. Jennings et al., studied pedestrian behavior at a number of 
signalized locations that had experienced a large number of pedestrian 
accidents in the City of Portland [10]. The authors used video recording 
techniques to observe the behavior of 107 pedestrians crossing at signal­
ized intersect ions. These data were collected for three broad purposes: 
( 1) to determine if specific behavioral characteristics can be categor­
ized; ( 2) to determine if the categories can be reliably used by indepen­
dent observers; and (3) to determine if an analysis of the categories can 
describe or identify potential unsafe behavior. The authors found that 
pedestrian behavior could be described in terms of its unsafe aspects. To 
quote the authors: 

"Numerous pedestrians do not obey the D0NT ~LK signal. Nllller­
ous pedestrians do not look in the presence of either a WALK or 
D0NT WALK signal before crossing the street. Moreover, the 
pedestrians \tltlo do not stop also do not look. In short, there 
are a reasonable m111ber of pedestrians \tltlo do not appear to 
assess the traffic situation before crossing the street". 

Based upon their findings, the authors concluded that: 

• Pedestrian accident records can be used to assist in the selection 
of sites for collection of t.r1safe behavioral data. 

• CeJ"tain types of behavioral data can be categorized. 

• The behavior of some pedestrians at intersect ions is potentially 
unsafe and 1n,tary;;;productng. 
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• The proper development of a field observational methodology 
improves the opportunity to ooderstand and reduce pedestrian 
accidents. 

Jennings' study does not directly pertain to the question of 
behavioral changes associated with pedestrian signals, but it provides 
some useful information. The study indicates that oosafe behavior is 
associated with intersections experiencing higher frequencies of pedestri­
an accidents. However, the above inference can be seriously questioned, 
since the authors did not attempt to collect similar behavioral data at 
intersect ions with 11 ttl e or no pedestrian accident occurrences, and did 
not test how pedestrian behavior at these intersections compared with 
those at the original intersections studied. It is entirely possible that 
even at those "safer" intersect ions, the authors could find simi 1 ar t11safe 
pedestrian behavior. If this were so, then the postulated association 
between unsafe behavior and accidents would not be true. In the absence 
of such an objective comparison of behavioral data between safe and 
hazardous intersections, the first three conclusions appear highly ques­
tionable. The last conclusion, on the other hand is quite obvious and 
does not require much elaboration. 

The authors, further, did not develop any quantitative relationship 
between "unsafe behavior" and pedestrian accidents. Yet if such a rel a­
t ionship could be developed, it might be possible to evaluate the safety 
effects of pedestrian countermeasures through the observation of behav­
ioral changes. 

2. Smith discussed the importance of compliance of signal indications 
by pedestrians and suggests the purpose of a pedestrian clearance interval 
is likely to be defeated if such clearance intervals are longer than the 
minimum required intervals [8]. Compliance studies were performed at two 
intersections each in the cities of Washington, D.C., Phoenix, Arizona, 
and Buffalo, New York to determine the pedestrian compliance to a flashing 
DONT WALK interval which was longer than the minimt.m clearance. At each 
intersection several timing schemes were installed (ranging from the 
minimum clearance interval to long clearance intervals) and compliance 
data collected. 

The data showed a trend of lower compliance (lowest percentage begin­
ning to walk during the WALK interval) for those timing alternatives with 
the least anount of time al located to the WALK interval (longer clearance 
intervals). Pedestrians appeared to show a higher degree of disregard for 
flashing OONT WALK {FOW) clearance intervals which are longer than ~he 
mfnimum (figure 8}. The author states the reason for decrease- in compli­
ance for clearance intervals Jarger- th~n tll~ miniro_yrn "AAt>eari tQ be that 
average pedestrians are not 'fooled' into thinking they have less time to 
cross the street before vehicles in the cross street are released". 
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3. Sterling in his ITE pafer, that won the 1974 Past Presidents Award 
for Merit in I raffic Engineer ng, attempted to quantify pedestrian reac­
t ion to flashing WALK as well as the steady WALK indications [11]. He 
describes two measurable aspects of pedestrian attributes as reflective of 
pedestrian behavior: ( 1) observation rate being the percentage of legal 
crossings, and (2) conflict rate being the percentage of crossings with 
specifically defined interruptions. The quantification of these variables 
was used to develop conclusions with respect to pedestrian reaction 
regarding the two types WALK signals (flashing WALK and steady WALK). The 
author analyzed a number of crossings as follows: 

• Decision legal crossing. 
interval before crossing. 

An individual waits 1.11til the WALK 

• Nondecision legal crossing. An individual continues across the 
street without interruption during a WALK interval. 

• Flashinl DONT WALK crossing. An individual continues across the 
street 11egally during flashing DONT WALK interval. 

• Decision illegal crossinf. An individual waits during the steady 
DONT WALK interval t11H an adequate gap appears in traffic and 
then crosses, usually without conflict. 

• Arrival illegal crossing. An individual continues across the 
street during the steady OONT WALK interval, usually by weaving 
through the vehicular traffic .. 

Sterling collected pedestrian behavior data at a number of locations 
with a high concentration of pedestrian and vehicular volume in a total of 
twelve one-hour time intervals. In virtually all comparisons that were 
made with the data collected, it was found that the reaction to flashing 
WALK was less favorable than to steady WALK. The compliance rates for 
these steady and fl ashing signals were 51 percent and 29 percent, respec­
tive 1 y, the corresponding conflict rates were 6 percent and 8 percent. 
Although the percentage difference in conflict rate is not so drastic as 
in the compliance rate, the effectiveness of flashing WALK signals appear 
questionable from these results. The specific conclusions of this study 
are: 

• A significantly higher percentage of legal crossings and decision 
legal crossings occurred with the steady WALK as compared with the 
fl ashing WALK. 

• ~clu1J;JJ1;-lfJ1
ln/~ti;T:r~irtar~an°fw1{~1~{1s{lfl)1~iK~r~s~i'!9~--

4. Reiss, in a paper published by the ITE that was developed from a 
study conducted for the FHWA, discusses behavior of young pedestrians 
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(ages 5 to 14) during crossing of streets for typical school trips .[12]. 
Students in the eastern United States were observed. wal lei ng to school and 
were then surveyed regarding their behavior and the t11derly1ng knowledge 
associated with their habits as pedestrians. Using accident and age dis­
tribution data collected by the lmerican Automobile AssociationI Reiss 
showed th at there is a near-monotonic re 1 at ion ship between age and ace i -
dent involvement rate for the 5 to 14 year old population. The youngest 
students are considerably overrepresented in the school trip accident data 
and the oldest students are under represented {Figure 9). 

Selected portions of the survey data collected by Reiss are shown in 
Table 10, providing information on the age of the children, their m:>de of 
travel to school and the color of the traffic signal facing them when they 
would cross the street. The table shows that with increases in age, a 
greater proportion of the students will cross with the green signal. This 
increased knowledge of traffic control devices with student age closely 
matches the decreasing rate of student involvement in accidents. Further, 
students' propensity towards taking risk may increase with age. However, 
as the accident data indicates, this may be offset by improved knowledge 
and ability to interpret the signal indication with increasing ~e. 

Reiss, in a paper published by the TRB, reemphasizes his earlier 
finding on the perceptions and knowledge of young pedestrians [13]. He 
found that although students' tendency towards risk taking increases with 
age, the situation is somewhat offset by their increased knowledge of wien 
and how to take risks. A greater proportion of students (from a sample 
used in analyzing crossing behavior) were found to cross on the green 
signal. This relationship between the students increased knowledge of 
traffic control devices and age closely matches the decreasing rate of 
students involvement in accidents. 

5. Robertson as a part of a FHWA study on pedestrian safety analyzed 
pedestrian behavfor, compliance and understanding for different types of 
word messages [14]. The paper essentially addresses two problems: 

• The question of providing enough WALK (W) time to complete their 
crossing, and 

• The effectiveness of a fl ashing WALK (FW) indication to warn 
pedestrians that vehicles might be turning at the intersection. 

The author reports on three experiments conducted in this study to 
a-ddres-s these quest ions . 

1 Pedestr1an Safety Report, MA spec1a1 stua,Y of school Child pedestrla.n 
accidents, Washington, D.C., 1968. 
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Figure 9. School trip pedestrian accident involvement 
rate of students by age. 

Source: Reference 12 

Table 10. Respondents' means of transport to school and indication 
of traffic signal color when crossing versus age. 

M•• orTra-,ort Walk Sc:llool Bu ~ Traia Car Bike 

R y G R y G R y G R G R G Total 
e T r e f r e e r e r e r 

Color ol'Trafflc d e d e d I e d t d e • Sipal Whell St.dent I e I e I e e e 

"Would" Cross 0 • 0 • 0 • • • w w w 

Ap 
s 34 I 39 2 7 13 8 105 
6 23 3 24 7 3 -s s 71 
8 36 ~I H I 4 15- 12 J40 
9 3-J I 5-5- t t t t& t t 7 8- 3 2 H-t 

II 24 66 10 2 4 14 I 3 124 
12 26 I 68- _J_ . 1- .$ -4~1--4 . .Ill-- ··- ·•• - .. 
13 18 2 76 I s I I 104 
14 20 69 I 2 • I 94 

882 

Source: Reference 12 



Ex~eriment 1 - Comparing a steady DONT \f\LK {OW} clearance indi­
ca ion to the standard flashing DONT WALK (FDW} clearance 
indication. 

EXLeriment 2 - Comparing a DONT START {DS} message with a DONT w K (Ow) message. 

Experiment 3 - Comparing a steady WALK {W} to flashing WALK {FW}. 

A 11 three experiments were conducted simultaneously in Buffalo, New 
York, and Phoenix, Arizona. A before and after study design was anployed 
to conduct the experiments. The evaluation of each experimental signal 
display was based on the following criteria. 

• A significant change in the occurrence of one or irore of the 
observed pedestrian behaviors; 

• A significant difference in the types of pedestrian violations and 
the distributions of those violations over time; and 

• Responses from the user survey with respect to the meaning of the 
indications and perceived actions required by the indications. 

The pedestrian signal displays for the three experiments are shown in 
Figure 10. The results of the three experiments are sunrnarized in Tables 
11, 12, and 13. Based upon these observations, the author concludes 
that: 

• A steady DONT WALK c 1 earance di sp 1 ay appears to have the same 
effectiveness as a flashing DONT WALK clearance display. There is 
not sufficient evidence to conclude that a steady clearance is 
better than a flashing clearance. 

• The DONT START message offers little or no improvement over the 
current DONT WALK messsage. 

• The flashing WALK message is not an effective means of warning 
pedestrians about turning vehicles. 

6. Williams in his paper presented at the Joint ARRB/DOT Pedestrian 
Conference discusses pedestrian behavior relative to Pelican crossings in 
England [6]. A 1976 TRRL study found that peclestrian nc:m-compliance was 
quite typical, stnce JJDst pedestJ"ian~ crossed against tile red slgnal. 
Skelton (1976} reported similar findings in his study of Pelican crossings 
in -Newc~st-le-Upon-+yne- and found that a- Mgher prOJ)Of'-tioo---&f pedestrians 
crossed against a red light during low vehicular volumes. Interviews 
conducted anong drivers and pedestrians reveal eel a lack of mcferstanding 
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Figure 10. Displays for experiments 1, 2, and 3. 
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Table 11. St11111ary of results for experiment 1: steady OONT WALK (after) 
versus flashing DONT WALK (before) . 

...... ...... ... -... ... 1 llte2 lUIIU ... 5 .... ..... 
llela'ftcr 

• - - IIC •• IIC IIC 

JlTV IIC IIC - IIC DC •• 
KV - - IIC IIC IIC DC 

TV IIC - IIC IIC IIC DC 

JlVR - - IIC IIC DC IIC 

VB IIC IIC - DC A• ac 

C'ompllaace 
l.afl!llc:vb 
•walk ••• IIC •• • •• ac A• 

lAaWII cub 
- ctaruc:• IIC A• DC DC DC DC 

Vnderatudull 
QiauUaat• IIC ac ac DC ac ac 
QMsuaa2. DC IIC •• ac A• •• 

11111W: A•~~•,_of.,_l~~ •••llcanc•f. 
,.,__,,_ of llebw (MUTa) .......,,~iolt; IIC • ,_..,.lialllcli"-
._.....,. ..,.,_ CINldhiolll; •• ... fiunt .... o.os ..... ; ......... ... 
Clilf a llltUf ... • 

-- -1 ".,._" .... _... ......... ,...11,.._..-,ow-.-ow.......,_ ... - ---­
•tt.,. ,_ iull--·----... .,.. - .. ,ow. 0W illdicalioll, .... .,....,..., 

Source: Reference 14 
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Table 12. S1.11111ary of results for experiment 2: steady DONT START 
(after) versus flashing DONT WALK-(bef~re) . ..... ....... ... .... ... .. , .... Sud4 .... ... 2 1811112 

.... 'riOr 

• IIC IIC IIC IIC ac IIC 

llTV IIC IIC IIC IIC .. IIC 

MV IIC ac IIC IIC ac IIC 

TV IIC ac DC - A•• A• 
RYB IIC DC DC IIC IIC IIC 

YB IIC IIC - IIC IIC DC 

c-,uuce 
..... curb A• IIC •walk IIC IIC DC DC 

LeafllllC!llrtt 
•clanllCe .ac IIC - IIC DC DC 

IIC ••• - ac DC •• 
IIC IIC IIC IIC IIC • IIC 

NMe: 11, • ......,. ......... ....,.,8'11!?1 ---~•-.....--..,_.,,_.,.....,.IIIIUTCO ...... ~M••tipifiallc--
...,_..,.,._.,_191111iCieM;•• ....... ••O.m ..... :llld•••-.,;fl. 
-•-0.01 ...... 

•tt.,.. ....... _._..,._,,..,.. .. 11 __ .. ,ow.111........., 
"tt.,.. ........ ------....... - ....... 111 ............ _,...,...., 

Source: Ref!!rence 14 

• Table 13. Sunmary of results for experiment 3: steady ~LI< {after) 
versus flashing WALK (before) . 
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of the way ~ Pelican is supP.osed to work. The pedestrian reaction time to 
green signals was also founcl to be quite long, generally exceeding 2 sec­
onds. Willet (1977) and Golden (1977) also reported findings similar to 
those of Skelton and the TRRL. Goldschmidt (1977) found that Pelican 
signals have a delayed response to pedestrian actuation and that pedestri­
ans are not given any ~vance warning of their priority phase with an 
amber signal. He cited the above reasons for pedestrian non-compliance, 
particularly at crossings with high vehicular vol1.111es. He also found that 
the elderly people in particular were unable to respond quickly to the 
crossing indication and were sometimes left stranded midway during the 
crossing. Linton (1976) reported that installing a PUSH .THE BUTTON sign 
above the pedestrian push button control at seven Pelican crossings in the 
Greater London area increased the usage of the push button control. 

Based upon the above findings, Willians makes the general conclusion 
that pedestrians tend to accept natural gaps in traffic rather than wait 
for the signal to provide a protected crossing interval. This behavior 
may not be hannful if pedestrians accept only safe gaps. However, 1J1neces­
sary motorist delays may be caused by pedestrians crossing on red signals 
after activating the Pelican signal. 

7. Retzko and Androsch studied pedestrian behavior at signalized 
intersections in Dusseldorf and a few other cities in the Federal Republic 
of Gennany [15]. The authors mention that a major difference between ped­
estrian signals and signals for vehicular traffic is the absence of the 
amber phase in pedestrian signals in 11Dst cities in Gennany. To carry out 
a comparative evaluation of the two kinds of signalization, the authors 
investigated pedestrian behavior at a number of signalized intersect ions 
(with and without an anber phase). The authors identified four types of 
walking patterns depending primarily upon the the conditions at the start 
of the walking maneuver as follows: 

• Early walkers 
• Green wa 1 kers 
• Late walkers 
• Risk walkers 

Data were collected on these walking patterns in 1972 and 1973 at 
24 crosswalks of similar geanetrics during a total of 5,000 cycles. The 
intersections were situated in central business districts in Dusseldorf, 
Dorns tadt, Frankfurt and Manheim. The authors found that the presence of 
an anber phase generally results in better pedestrian compliance. Fur­
thennore, in the absence of an anber phase fas is nnre canmon in Gennany), 
pede-Stl"i ans- t-ena t& walk ~i-nst the red • B-as-ed upon· ··th-i-s fi-ndi-ng the 
authors recommend the installation of anber phase (clearance interval) for 
p-ed-estr.+an signals. -- - ----- - -- - -
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8. Robertson in his ITE paper that was developed as a part of an 
FHWA study on pedestrian safety, reported on user preference and mder­
s tandi ng of symbol displays (as opposed to l«>rd messsages) and on the 
field testing and evaluation of these displays [16]. , A total of five 
preference surveys were conducted; two directed towards traffic engineers 
and safety experts, two at pedestrians in 12 cities, and one u school 
children. 

The author discusses different conceptual fonns of 'Symbolic signal 
displays and presents the result of each preference survey w1 th appro­
priate details. Selected sections of his results are shown in Tables 14, 
15, 16 and 17. These tables show that there is a great deal of difference 
in opinion and response to symbols and colors between engineers, adult 
pedestrians and schoo 1 chi 1 dren. The survey findings are sunmari zed by 
the author as fol lows: 

"The first engineers survey indicated a preference for the 
hand and standing man di sp 1 ays and a three-sect ion, three-co 1 or 
signal head. The second engineers survey favored the hand over 
the standing man with a preference for a two-section, three­
color signal. Orange and white were the preferred colors, with 
red and green a respectable second. Yellow was the favored 
clearance indication color. Symbols were thought to be suitable 
replacements for words in pedestrian signal displays. 

The first pedestrian survey overwhelmingly attached the 
most intuitive meanings to the circle slash symbol and to red 
and green for pedestrian s i gna 1 di sp 1 ay co 1 ors. The second 
pedestrian survey indicated that symbols could be field tested 
without adverse safety effects. Preference for the hand and 
circle slash displays was evenly split between the four cities 
participating in the surveys. The school-age survey indicated 
that the symbols did have some degree of intuitive meaning, but 
that unless education was prov,ded, the field test sites should 
not be located on elementary school walking routes.• 

9. Kyle, as a part of his Master's thesis at the University of 
Illinois, a tempted to evaluate the effectiveness of dynamic pedestrian 
signalsl in controlling pedestrian roovements [17]. A dynamic pedes­
trian signal contains a special lens and reflector that makes it impos­
sible for the pedestrian to see the WALK - DONT WALK indication mless the 
viewer is in a specified area on the roadway or sidewalk. This visual 

I A major difference between a conventional signal and the new dyna­
mic signal in the fonner type is likely to change to DONT WALK while 
the pedestrians ar_e_ in --tha crosswalk-and--this iS- likely tofr"-Ustrate 
the pedestrian. The latter type lets the pedestrian see the WALK 
indication the entire time he is crossing. 
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Table 14. Results of first user survey ( nunber of responses). 

Qa11d•I QaesdOll2 Qaesdoa3 

City ■ □ a a • <>ruse ... White Gnen M 

Alexandria. 'VA 2 I 11 0 16 2 28 s 25 18 
Baltimore. MD 0 I 6 0 23 - 4 26 6 24 IS 
Daytona Beach. FL I I 12 0 16 17 13 8 22 IS 
Denver.CO 0 4 6 o· 20 6 24 • I 29 IS 
Tempe.AZ I 2 3 0 24 4 26 3 27 15 
Buff'alo, NY 0 J H 0 18 3 27 6 24 15 
Greensboro, NC 0 2 8 0 so 6 S4 6 S4 30 
San Diego. CA 0 2 7 0 21 2 28 0 30 IS 
Sioux City. IO 0 3 -10 I 16 7 23 8 22 14 
Washington. D.C. 0 I 2 0 27 0 30 3 27 20 

Total 4 18 76 I 231 SI 279 46 284 172 
lit of 330 responses 1.2 5.5 23.0 0.3 70.0 15.5 1-4.S 13.9 86.1 S2.I 

Question I: Which one or these symbols most dearly means DONT WALK to you? 
Question 2: For the )ymbol you just picked. which color moat c:lc:arly means DONT WALK to you? 
Question 3: Which one or these symbols most ~y means WALK to you? 

Source: Reference 16 

Table 15. St.mnary of results, questions 1 to 3 - second user survey. 

Cornet R-,0■111 
Beld■-e ...... S-Frudlco Pboealx/Tempe 

Clrde Clrde Clrde Clrde 
Questions Slull Hull Slull Hud Slull H_. Slult Hud 

I 93'» 92" 154' 80% 9"I 91" 97" 9K 
2 91 95 91 92 97 . 99 98 97 
3 98 98 as 12 18 87 99 99 

Question I: When is it safe to start your crossing? Answer. Walkins man symbol. 
Question 2: What should you do if you_... _(prohibited indication)? Aanter. _ Don ·t 
sian to c:rou. 
Question-f:--ftyou iiad]ust swt.-1-to cn,u .the 1inifandyousaw {probi6ftec1Tndkia-
tion). ?9' should you do? Answer: Either QOntinue or retum to_ the_ curb. _ _ _ _ _ _ _ __ _ _ _ 

Source: Reference 16 
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Table 16. Sl.11111ary of results, question 4 {"Which of the. tN:> signals 
do you think is easiest to tmderstand?") - second user survey. 

a..,.. Beldaore .... S..F~ Pllo•lx/T-,e 

Circle Slash 411, .. 5()11 59'1 
Hand 56 .53 44 37 
Neither 2 l l 4 
Same I .s 4 0 

Source: Reference 16 

Table 17. Percentage of correct responses by grade and symbol. 
.. -.-· 

GrNII White 
AYera1e 

Symbols a II ■ n D ID DONT Percent•&• 
Grade WALK WALK Corred 

Kindergarten 
33 ~ ~ 3K 49'1, ,S,51, 241, 82'1, 79'1, ,561, 

First Grade 
39 72 67 77 77 8.S 44 7.S 69 71 

Second Grade 
48 75 79 56 90 77 60 100. 77 77 

Third Grade 
ss 62 46 60 89 69 33 89 95 68 

Fifth Grade 
S6 55 71 63 68 79 71 96 98 75 

All Grades 
Combined 

231 6S • 65 " 76 74 .q 90 83 70 

Source: Reference 16 
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restrict ion is intended to cause 11Dre pedestrians to cross at the cross­
walk, instead of entering the street elsewhere, \lilich occurs with the 
conventional pedestrian signal. 

Kyle used a before-after type of experimental design in wiich pedes­
trian observation data was collected at two experimental and two control 
intersections. Time-lapse photography and manual counting methods were 
used to record pedestrian 11Dvernents of the candidate locations in the 
Champaign, Illinois, trban area. 

Kyle's study showed that the dynamic pedestrian signal tended to 
reduce the number of reneging pedestrian 11Dvernents in the intersect ion 
area. A greater percentage of pedestrians crossed during the clearance 
interval in the after period \lilen the dynamic signal was in operation, 
than during the before period. However, better pedestrian compliance of 
the signals was obtained with the standard pedestrian signals in opera­
tion. The author, however, attributed this behavioral aspect to a mechani­
cal problem associated with the dynamic signal, and noted that better 
compliance with the dynamic signal might be expected with the correction 
of the mechanical problem. 

10. Stoddard, as a part of the Master's thesis at the University of 
Washington, conducted a study, similar to that of Kyle, to assess the 
effectiveness of dynamic pedestrian signals in controlling pedestrian 
traffic [.!.§.]. Two types of analyses were conducted. First, a comparison 
of before and after reactions was conducted using a pedestrian compliance 
count at a specified intersection. Second, pedestrians were interviewed 
to detennine pedestrian reaction to the new type of signal. A total of 
558 pedestrians interviews were conducted on four different days two 
months after the new signals were installed. 

The study showed that a significant number of pedestrians were 
cleared fran the crosswalk with the dynamic signal and the author recom­
mended that this type of pedestrian control 1-«>ul d be appropriate for 
intersections where the pedestrian interval is short and/or the crosswalk 
di stances relatively long. The interviews showed that only a small per­
centage of the pedestrians are 11 kely to be confused by the new signal. 
More pedestrians recognized the blue indication of the dynamic pedestrian 
signal than did pedestrians identifying the white WALK of the standard 
pedestrian signal (18]. 

11. ~Lean, discuss~s the e_ffect of Qedestri~n signals in his paper 
abstract .. m th~ .proceeding of tile Jo.mt ARRBJOOT J>edestr~ian . Confe­
rence (19]. He concluded that "pedestrian-actuated traffic signals have 
the potent.-f al to .Peduce m.id-l>lod( pedestrian aceidefl.ts by as much .as ooe 
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seventh•. However, the above conclusion appears to be based nnre on intu­
itive judgment or on observation of pedestrian behavior than on a result 
of rigorous analytic procedures. 

S1.1m1ary 

Research in the area of pedestrian safety has gained considerable 
prominence anong traffic engineers and psychologists over the last decade. 
Pedestrians have historically accounted for a disproportionately large 
number of highway fatalities not only in the U.S. but also in England and 
a number of European countries. The incidence of roost of these pedestrian 
fatalities at or near trban intersections has led traffic experts to 
believe that the use of pedestr1 an signals at these locations '1!0uld have 
the desirable effect of improving pedestrian safety. A number of cities 
have experimented with this concept and have installed different types of 
pedestrian signals that have varied from simplistic '1!0rd messages to nnre 
complex combinations of symbols; and often with different results. 

The overall purpose of this literature survey was to ascertain \tilat 
exactly is known regarding the effects of pedestrians signals upon: 
(1) safety, (2) operation, and (3) behavioral aspects of pedestrians. 
While the state-of-the-art review was conducted in these three areas 
separately, it must be noted that a number of the papers reviewed ad­
dressed roore than one area, and in some instances do not lend themselves 
to distinct categorization in one given area. For example, the infre­
quency of pedestrian accident data lead many researchers to use compliance 
data for safety analysis, yet another researchers have considered compli­
ance to be a part of pedestrian behavior. 

Pedestrian Signals and Safety 

A total of six papers were reviewed that have ~dressed the question 
of interrelationship between safety and pedestrian signals. Three of 
these six papers were related to experiences in the U.S. and the other 
three on the experience of Pelican crossings in England and Australia. 
Some of the critical features of these studies are su11111arized in Table 18. 
This table shows that only one study attempted to analyze accident data 
(Fleig et al., in New York), but the relative infrequency of pedestrian 
accidents prevented the researchers from making any conclusions that may 
be considered statistically sound. In the absence of accident data, if 
compliance is regarded as a measure of safety ( as postulated by roost 
researchers), the general consensus anong researchers in this country is 
that pedestrian signals generally result in increased com_pl i ance rates ~d 
thus contribute to increased safety. It must be mentioned~ h:>wever~ that 
there are variations in opinion anong researchers in this regard relative 
to the type of signa-1 used. 
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Table 18. Su11111ary of pedestrian signal studies in the safety area. 

:L0cation of Use of Accident Use of Compli-
Authors Study Data ance Data General Conclusions 

1. Abrams and! Sioux City, No Yes Improved compliance observed 
Smith Iowa since installation of pedestrian 

signals. 

2. Mortimer Eastern No Yes Decrease in conflicts, illegal 
"ichigan starts and hazard index values 
University since the installation of pedes-

trian signals. 

3. Fleig and . New York Yes ( limited) Yes A small reduction in pedestrian 
Duffy accidents at 11 intersections does 

not provide statistically reliable 
conclusions. No significant reduc-
tion in unsafe acts noticed. 

w 
°' 4. Inwood and ingland Yes No No significant difference in 

Grayson pedestrian accidents between non-
signalized and pedestrian actuated 
signalized crossings. 

5. Ske 1 ton ankj England No No Opinion survey indicated a lack of 
Trenchard! understanding of operating charac-

I teristics of pedestrian actuated 
signals. 

6. Wi 11 iams Engl and & Yes No General reduction 1n pedestrian 
Australia accidents observed with installa-

tion of pedestrian actuated sig-
nals. However, presence of other 
countenneasures makes it difficult 
to isolate the effect of pedes-
tri an actuated signals. 



To some extent, experiences with Pelicans in England -and Au,stral i a 
reveal similar trends. Again, the nonavailability of accident data pc,sed 
major problems to the researchers. There were no indications of major 
adverse safety effects of Pelicans in any of the studies reviewed. 
However, in cases w,ere definite positive effects were felt (after the 
installation of Pelicans), it was difficult to isolate the singular effect 
of Pelicans from other countermeasures installed. The overall general 
conclusion that can be made from these studies are: 

It appears from compliance data and very limited accident 
that the installation of pedestrian signals could possibly 
an overall beneficial safety effect, although this has not 
proven by any known past studies. 

Pedestrian Signals and Traffic Operation 

data 
have 
been 

A total of five papers were reviewed that related to the effect of 
pedestrian signals on traffic operation, of \reilich two \ere based upon 
studies conducted in the U.S., two in England, and one in Australia. The 
content and coverage of these papers were somewhat different from one 
another as evidenced from the review presented in the earlier section. 
For example, the paper by Wilson dealt with the effects of audible 
signals, which must be categorized as an extremely specialized control 
device. As such, it is difficult to develop any broad-based conclusions 
from these articles. 

It was however quite apparent from .these reviews that pedestrian sig­
nals are almost always likely to increase pedestrian delay, and in some 
instances (depending upon the vehicular volume and the signal parameters) 
overall vehicular delay is also likely to increase. Some of the authors 
indicate, that pedestrians may attempt to "jt111p the gun" by crossing 
against a red signal; a maneuver that is associated with higher risk. 
Thus, the general conclusion to be drawn is: 

Pedestrian delay is irost likely to increase with the installa­
tion of pedestrian signals; and in many cases, vehicular delay 
is also likely to increase. 

Pedestrian Signals and Behavior 

The question of behavioral changes has constituted a topic of re­
search to psychologists. Traffic experts have been interested in this 
topic primarily because of a possible relationship -between pedestrtan 
behav-ior and safety~ I\ total of eleven papers were rev iewea on trrn-topfc 
of_ '#ttich eigh_t_ reJaJ~~- to_ ~per-iences in thi~ country, one in England, one 
in Germany, and one in Autrali a. • - --- --
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As in the case of traffic operations, the content of the papers on 
behavior varies widely. The following general conclusions were made: 

• It appears (although not conclusively proven) that unsafe pedes­
trian behaviors are related to high hazard intersections. 

• lklder low vehicular vollllle conditions, pedestrians are 
ignore signal indications, particularly when the 
interval is longer than the minimllll. Pedestrians have 
tendency to accept natural gaps in traffic. 

likely to 
clearance 
a general 

• The compliance rate for steady WALK signals is higher than that 
for flashing WALK. Overall, the compliance rate for flashing 
signals appears to be lower than that for steady signals. 

• Students propensity towards risk {in crossing streets) increases 
with age. However, their greater ability to interpret signal 
indications and to take protective measures in unsafe situations 
may offset the effect of risk resulting in lower accident exper­
iences 1n older age groups. 

• The presence of a clearance interval in a pedestrian signal tends 
to increase compliance rates. 

• There is a great deal of difference in opinion and response to 
S.}fflbols and colors between traffic engineers, ~ult pedestrians 
and school age pedestrians. 
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APPENDIX B - DATA ABSTRACT AND LAYOUT FOR THE FULL DATA BASE 

ITSJI CUD !cor.-• ffPE tJMN 

1 1 1-4 

2 l 5-8 

3 l 9-10 

4 1 11-
30 

5 l 31-
50 

6 1 51-
~ 

54 

7 l 55-
56 

--- ... -- .. 

DATA FILE LAYOUT DESClUPTION 
Location DHcriptop P.AGE..!...OF ..!!., 

FOR-
MAT I!ZM 
com DESCJUPTION •oru 

A4. City Code Detroit • JZT 
Colmi>ua • (X)L 
Wew Bavan • HHV 
Albany • ALB 
alica90 • CBI 
Washington • WSB 
Seattle • SEA 
Jtanau City • JCHS 
ltichaond - JtCB 
Toledo - 'f0L 
Denvar • DEN 
Hartford • BR'l' 
W. Hartford - Wll'l' 
Grand Jtapida • GU 
Tampa - '1'MP 
Waltham • WLT 
Miai • MIA 

-
I4 Location Cod• Intersection location number 

I2 Card Humber Card type designation code• l 

5A4 Main Street Nam~ Main street name 

5A4 Croaa Street Croail street name 
Bame 

I4 Direction Code Main street direction code designa-
tion 

l • H-S 
2 • E-W 

12 Operation CQd.• Intersection operations code dHig-
nation 

l • One way• one way-
2 • Main at. two way - croaa 1t. 

one way. _ _ __ 
iit. 

- --- ---

3 • xun--•t~-=• way -. croH 
two way 

4 • Two way- two way 
5 • Mixed main or cro1a at • . 
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DATA PILZ 1.AYOlJ'l' J>ESCltIPTION 
Location De•qipton - CC,,t;inm4 P.AGE..LOF .li.. 

J'OR­
I'l'BM CARD iCOL- MAT 

f ffPB IJHN CODI 
11'EM 

DESCJtIPTICH •ans 

8 

9 

10 

11 

12 

13 

1 57- 14 Land Uae Code 
60 

1 61- I3 Main St. Speed 
63 Limit 

Major land uae designation 

~ !IP.! 
1 baidential (SP, Multiple) 
2 Commercial (Shop•, Office) 
3 Induatrial 
, Inatitutional (Public, Church) 
5 Educational 
6 bcreational 
7 Mixed reaidential/connercial 
8 Mixed reaidential/non-commercia 
9 Other 

Poated or legal main atreet apeed 
limi.t 

1 64- 13 Croa• St. Speed Po■ted or legal cro•• ■treet speed 
66 Limit limit 

1 67- 12 Main St. Bua 
68 code 

1 69- 12 Cro•• st. Bu■ 
70 Code 

Bua route on main atreet? 

if Yea • 1 
Ro• 0 

Bu■ route on cro•• ■treet? 

if Yea • 1 
No• 0 

1 71- I4 Skewnes■ Pactor SkewneH angle ■ubtended by intersec-
74 tion of main street, cross street 

center Unu 

1 75- I2 Area '?ype PactoJ Area type designation code 
76 1 • CBD (Central Business District) 

2 • CBD Pringe 
3 • outlying Bu■ineH District 
, • bsidential Area 
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t>ATA PILE LAYOUT l>ESCJtIPTION 
Signal Parw;ttr• 

POJt­
ITEK CAR.I) COL- MA'l' 

I ff PZ tJMN CODE 
ITEM 

DESCJtIP'l'ION 1'0TES 

15 2 1-4 A4 City C04e 

16 2 s-a I4 Location Cod• 

17 2 9-10 I2 Card Nud>er 

IH It:ul 1 

See Item 2 

Card Type J:>eai9naticn • 2 

18 2 

19 2 

20 2 

21 2 

11- I4 Signal Operation Signal Operation Type Code 
14 Code 

1 • Standard Pre-Timed 
2 • Traffic Actuated 
3 • Pedeatrian Actuated 
4 • Pedeatrian Semi-Actuated 
5 • Pedeatrian/'l'raffic Actuated 

15- I2 Pedeatrian Si9- Pedeatrian Sipal 'l'imin9 Code Legend: 
16 nal Timing Code 

1 • Ro Pedeatrian Signal 
2 • Scramble (B) 
3 • Standard (S) 
' - Early Releu• (E) 
5 • Late Releue (L) 
6 • Combination (aome aort of pro­

tected pedeatrian movement) 

17- I2 P•de•trian Si9- Pedeatrian Signal Ba_rdwar• J:>eaignations 
18 nal Hardware 

Code 0 • Hon• 
1 • 8"-Walk-Don't Walk Standard 

19- 212 Signal Timin9 
22 IJll)lemented 

2 • 12•-walk-Don't Walk Standard 
3 • Rectangular Walk-Don't Walk 
4 • Hon-Standard Circular Lena Walk 
5 • Other 
6 •Ped.Signal• Inatalled but not 

Operating 
8 • Standard Pedeatrian Signal with 

Audible Indication 
9 • unknown 

Data when Signal Timing Strategy WU 

Implemented 

Month-Year 
9999 • Unknown 

22 2- 2-3-• u- t>M-Peak Period PM Peak 110'11" si-gna--i c:ycl.• Liln9th - in 

24 2 

211 • Cycl• r.n·q,:h s-•c-cna. 

29- ?3 Main Street 
31 Green Period 

-Main Strfft PM GrHn Interval in 
Seconc!a for Auto 
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ITEM CARD COL-
I ffPZ tHf 

25 2 32-
34 

26 2 35-
37 

27 2 38-,o 

28 2 41-
43 

29 2 '4-
46 

30 2 '7-
49 

31 2 so-
53 

32 2 s,-
56 

33 2 57-
59 

34 2 60-
62 

35 2 63-
65 

36 2 66-
'68 

37 2 69-
71 

38 2 72-
74 

J>A'l'A PILE LAYOUT DESCJtIP'l'ION 
signal Pv•rten - CQrt1n'M4 

POR-
MAT ITEM 
CODE DESCJUP'l'IOR 1l0RS 

13 Main Su..1: -Main St:rut: PM Amer Period in. 
Allber Period Seconc!a for Pede■t:riana 

F3.l Main Street: Pe- -Main Strut PM Green Interval in 
de■trian Green Seconc!a for Pedestrian• 
Period 

F3.l Main Street Pe- -Main StrHt PM Clearance Interval in 
de■trian Amer Seconc!a for Pede■trian• (fluhin9 
Period dcn't walk) 

F3.l croe■ street -croe■ Street PM Grnn Period Inter-
Green In~•rval val in Seconc!a for Auto■ 

F3.l Cro•• Street -cro■• Street PM Amber Period in 
All>er Period Second■ for Auto• 

F3.l cro■■ street P•- -CroH Street PM Pede■trian cro■■in9 
de■trian Green Period in Seconc!a 
Period 

F4.l croe• su..t P•- -cro■• Street Pede■trian Clearance 
de■trian Clear- Interval (fluhing don't walk indi-
ance Period cation) in Second■ 

F3.l Special Phue Total Green Time for Main Street 
Main Street Special PhaH■ for Auto■ 
Green 

F3.l Special Phue Total Amber Time for Main Street 
Main Street Special Phue for Auto■ 
Anlber 

F3.l Special Phue 
Green for Ped. 

Total Special Phu• Green Time 
de■trian■ on Main Street 

for Pe-

F3.l Special Phue Total Special Phu• Amber Time for P•-
Jud)er for Ped. destrian• on Main Street 

F3.l Special Phu• Total Green Time for cro■■ Street Spe-
Cro•• Street cial Phu• for Auto■ 
Green 

1"3.1 Special Phue Total Amber Ti• for croH Street spe-
erosastreet cial Phu• far_ Am:oa 
Allbe-r 

1'3. J Spe~al. S-Phue Special Phue Green Time for Pedestri-
CroH tree-t · -~ on er~• stte•t ·-
Ped. Green 
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DATA FILE LAYOU'l' l>BSCJUP'l'ION 

Signal Par•m,t;ar• - CPDtinJM4 PAGE..!..OF .li.. 

J'OR-
I'l'EM CARD COL- MAT ITEM • ftPE mfi CODI DESCRIPTION lfOTES 

39 -2 75- 1'3. l Special Phu• Special Pha■e Ad>er Time for Pede■tri-
77 Cros■ Street an.a on ere.■ Street 

Ped. Amber 

39A 2 78- 12 Ped. Signal' 0 • Ro Ped Siqnal■ 
79 Location 1 • Ped. Signal■ for North Cro■■walk 

2 •Ped.Signal■ for Ea■t Cros■walk 
3 • Ped. Siqnal■ for South Cro■■walk 
4 •Ped.Signal■ for We■t Cro■■walk 
5 • Ped. Signal■ for North and South 

Croa■wal.Jca 
6 • Ped. Sil:!1■ for Ea■t and We■t 

Croa■va 
7 •Ped.Signal■ for All Cro■■walks 
8 • Ped. Signal■ for Other Combination 

of 2 Cr011■wal.Jca 
9 •Ped.Signal■ for Other Coni>ination 

of 3 Cro■■walk■ 

39B 2 80 11 O■e of Fla■hing 0 • Pla■hing Walk not o■ed 
Walk Code 1 • Fla■hin9 Walk O■ed 

. 
--- --.. .. 

44 



ITEM CARI) ~L-
I ffPB tJMN 

,o 3 1-, 

'1 3 5-8 

,2 3 ~-10 

43 3 11-
u 

'4 3 16-
30 

45 3 32-
46 

" 3 u-
62 

" 3 64-
78 

• 

J)ATA FILE LAYOU'l' DESCRIPTION 
Vehicle Voluaa■ and 'l'Urning Movemanta PAGE...!.OF..!! 

FOR-
MAT ITEM 
CODE nESCRIPTION •ans 

A4 City COde see Item 1 

1, Location Code s .. Item 2 

12 card Type COde card Type COde • 3 

14 Volume Data Data of Auto Volume COWlt■ 

Nonth-Year 
(i.e. 1280 iD1?lie■ Decenber 1980) 

.. 9999 • UnJmown 

315 North Leg Vol- North Leg (Raw Data) Auto Volumes for: 
UM■ 

1. Total Approach Volume (column• 
16-20) 

2. Right Turn• (column■ 21-25) 

3. Left Turn• (columns 26-30) 

315 East Leg VolumH East Leg Auto Volume■ (u in item 44) 

315 South Leg Vol- South Leg Auto Volume• (u in item 44) 

ume• 

315 West Leg Volume■ West Leg Auto Volume• (u in item 44) 

-

-
- ~· 
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J>M'A PILE LAYOO'l' DESCJUPTION 

Peak sour volune, lnO te4e•tdan Yal ,une TOtai. PAGE-1..0F ..1!. 

!'OJt-
ITEM CARD COL- MAT IDM • 'l'YPS UH{ CODE nESCJUPTION 1'0'?ES 

48 4 1-4 A4 City Code ... Item 1 

49 4 5-8 14 Location Code ... Item 2 

50 4 9-10 12 Card Type Code Card Type Code• 4 

51 4 11- !'5.2 Auto Volumaa Bx- J:xpanaion Pactor for Conv.rting Coded 
15 panaion raetor Volume Data to 24 Bour Coullta 

52 4 16- 14 Auto Volume• Col Collection Period Code• 
19 leetion Period 

1 • All Day (10 to 12 Roura) 
2 • Am and PM Peak Periods 
3 • AM Peak Period 
4 • PM Peak Period 
5 • AM, Midday and PM Peak Period 
6 • Midday Period 
7 • 6-8 Bour• including AM or PM 

Peak Period 
8 • 24 Bour 

99 • Other 

53 4 20- IS Peak Bour Auto Bigheat Hourly Vehicular Volua 
25 Traffic Volume 

5' 4 26- IS Peak Bour Time Bour of th• Highest Auto Traffic Vol-
30 ume in Military Time (4 di;its, 

code 2500 vher• peak data not avail-
able) 

55 4 31- 16 Total Horth- Raw Count Data for Peds Moving N-s 
37 South Peds Through the Intersection 

56 4 38- I6 Total But-West Raw Count Data for Peds Moving s-w 
43 Pads Through the Inteneetion 

57 4 44- 16 Total Diagonal Raw Count Data for Peds Moving Dia90-
49 Peda nally Through the Intersection 

58 4 so- FS.2 Ped. Volume• Bx- J:xpanaion !'actor to conwrt Ped. Count 
54 panaion !'actor Data into 16 Bour Count■ 

59 
~ ' ss- I3 Ped. Volume• Collect!~ 11~-~ie>d C~-• __ ~ . 

57 -CQ~~ Period - (iO to 12-ioun) 
-

1 •All.Day 
2 • AM ancl PM Peak Periods 

--- .. .. . .. --3-•--AM-Peak· hri-oc!-- --- -- ---- - -- ... ------- ----- --- - --------- .. 

4 • PM Peak Period. • 
s- • ~ Hic!4ay an4 PM Peak Period 

' 
6 • Midday Period 
7 • 6•8 Boar• Xncluding AM or PM 
8 Peak Period • 

• 2, Bour 
tt • Other 
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nATA FILE LAYOUT DESCJUPTION 
, •• Bgpr yolmpes end Pedfatriap VOlPl!I Totala PAGE..!..01' ..li.. 

FOll-
ITEM CARI) !COL- HAT lDM • ft'PB UNI com JZSCRIPTIOR 1'0'rES 

---

60 4 58- IS Peak Bow: Ped Bighe•t Hourly Pedestrian Volma 
62 Volume• 

61 4 63- IS Peak Bour Time Bour of the Bighe•t Pede•trian Traffic 
67 Volmae in Military Ti- (4 digits, 

code 2500 where peak data not avail-
able) 

.. 

- -- - --

------ - --

- ... --- ... _, . ---- ------. ---- -- . 

. 
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DATA PILE UYOU'l' 'DESCJlIPTICN 
Geometric--~- -•• •--"""-- --• ~., __ 

l"OR­
I'l'EK CAJU:> COL- MAT 

I ffPB 0MN CODI 
ITEM 

D&SCJUP't:1011 llarU 

-

62 5 1-4 A4 City Code (SN It- 1) 

-63 5 5-8 I4 Location Coc!e (s .. ItUl 2) 

6' 5 9-lC I2 Card Type Code Card Type Code• 5 

65 5 11- I3 Width •orth Leg Pavement Width in Peet 
13 

66 S 14- I2 Road Type l'lmctional Cludfication of North Leg 
15 

1 • Arterial 
2 • Collector· 
3 • Local 

67 S 16- I2 Left Turn Lan•• Humber of Excluaive Left 'l'urn Lanes on 
17 Horth Leg 

68 S 18 Il Left 'l'Urri Con- 'l'urning Ccntrola 
trol 

69 5 19- I2 Through Lan•• 
21 

0 • No Prohibitiona 
1 • Partial Prohibition• 
2 • Pull Prohibitions 

Nwrber of Lane• for North Leg from 
which a Through Movement can be made 

70 5 22- I2 Right: Turn Lane Nwrber of Excluai ve Right: Turn Lan•• 
2 3 011 North Leg 

71 S 2, Il Right Turn con- 'l'Urning Control• 
trol 

72 5 25- I2 J.'l'OR Code 
26 

73 S 27 Il Parking Code 

7'-
82 

83-
91 

92-
100 

5 28-
U 

5 45-
61 

5 62-
78 

0 • No Prohibition• 
1 • Partial Prohibition• 
2 • Pull Prohibitiona 

Is RTOR on North Leg i• Permitted 

1 • Yea 
0 • No 
2 • Partial Prchibition 

Is Parking ia Permitted Near Int:eraec­
tia .on North i.q 

J 
] 
] 
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S• u Item 65-73 for Eaat Le9 

Sam u Itana 65-73 for South Leg 

Same u Itama 65-73 for West Leg 



DATA PILZ 1.AYOOT J>ESCRIPTION 
Geon.tric Deaitm Data ParJtina and. Turnina !!7~- P.AGE.!!..OF .1!. 

POJl­
ITEM CARD rcotr MAT 

I ffPB mti CODI 
ITEM 

DESCRIPTION 

101 6 1-4 A4 City Code 

102 6 5-8 I4 Locaticm COc!e 

(SM Item l) 

(Sff It.ea 2) 

103 6 9-1( I2 Card. Type Coe!• Card. Type Code• 6 

104 6 11- f5.0 Accic!ent Bxperi- Nuniber of Yean of Accident Data 
15 ence Period • 

105 6 16- I4 Pint Year Total Total Accid.enta at the Location in the 
19 Acoid.enta Pint Year of Data* 

106 6 20- I3 First Year Pe-
22 destrian Acci­

dents 

107 

108 

6 23- I4 
26 

6 27- 13 
29 

109 6 30- I4 
33 

110 6 34- I3 
36 

111 6 37- I4 
40 

112 6 41- I3 
43 

113 6 44- I4 
47 

114 6 48- I3 
50 

115 6 51- I4 
5 ◄ 

116 6 55• - I3 -,-, 

Runt>er of Pede•trian Accidents Occur­
in9 in the Pir•t Year* 

1 Second Year" 

1 Third Tear• 

1 Powth Tear• 

1 Piftb Year• 

1 Sixth Year• 

49 

Code 999 when the year wu ex­
cluc!e4 from ·-u.-analysii perl()I! - • 
d.ue to chanp• at th• location. 



ITEM CARD COL-• ffPE t1MN 

117 7 1-4 

118 7 5-8 

119 7 9-10 

120 7 13-
16 

121 7 17-
20 

122 7 21-
24 

123 7 25-
28 

124 7 29-
32 

125 7 33-
36 

126 7 37-
40 

127 7 41-

" 
128 7 45-

48 

129 7 49-
52 

130 7 53-
56 

131 7 57-
60 

13~ 7 61 .. 
64 

-133 -- , - -es• 
68 

134 7 6,2 

DATA FILE LAYOUT DESCRIPTION 
Hourly Pedestrian Volume PAGEJ:!..OF ..1§. 

FOR-
MAT l1'EM 
CODE I>ESCJUPTIOH WO'rES 

A4 City Code Sff Item 1 

I4 Location Code Sff Item 2 

12 Card Number Card Type Deaignaticn COde • 7 

(Thia card i8 optional) 

14 Pedestrian Vol- Total Pedestrian Croaaing Volume on all 
ume Croaawalk• at Intersection from 6 AM 

to 7 AK 

I4 7 All - 8 AK 

I4 8AK-9AK 

14 9 AK - 10 AK 

I4 10 AK - 11 AK 

I4 11 AK - 12 Noon 

I4 12 Noon - 1 PM 

I4 1 PM - 2 PM 

I4 2 PM - 3 PM 

14 3 PM - 4 PM 

I4 4 PM - 5 PM 

I4 5 PM - 6 PM 

u ~ PM - 7 PM ---- -

. 
- -?-4 - - -------------- ----- .. , ft--- --8 IJM- -- -----------. -- - -- .. ---------- -------

14 8 PM• 9 PM 
. 

so 



I'l'EM CA.RD COL-• ffPB UMN 

135 7 73-
76 

136 7 77-
80 

- -

l>A'l'A FILE LAYOU'l' DESCRIPTION 
Hourly Pedestrian Volume - Continued 

FOR-
MA'l' IDM 
CODE DESCRIPTION 

14 9 PM - 10 PM 

14 10 PM - 11 PM 

. 

. 

- -

-
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ITEM CAR!) COL-
f ffPE tJMN 

137 8 1-4 

138 8 5-8 

139 8 10 

140 8 12-
17 

141 8 18 

142 8 19-
20 

DATA PILE L.UOU'l' DESCJU:PTICIN 
Pede•trian Acci4ent Pet•il• PAGE l3QFl,L 

J'OR-
.MA1' ITEK 
CODE DESCRIPTION ROTES 

A4 City COde City Code 

u Location COde Location Nwm:,er 

12 card Type card Type Code• 8 

16 Date Month/Day/Year 
00 00 00 

99 • unknown 

Il Day of Week Day of lfffk Code: 

1 • Sunc!ay 
2 - Nonc!ay 
3 • 'l'Ue•day 
4 • lfedne•day 
5 • 'l'hur•day 
6 • Priday 
7 • Saturday 
9 • unknown 

I2 Time of Day Time of Day Code: . 
01 • Midnight to 1:00 a.m. 
02 • 1:00 a.m. to 2:00 a.m. 
03 • 2:00 •••• to 3:00 a.m. 
04 • 3:00 a.m. to 4:00 a.m. 
05 • 4:.00 a.m. to 5:00 a.m. 
06 • 5:00 a.m. to 6:00 a.m. 
07 • 6:00 a.m. to 7:00 a.m. 
08 • 7:00 a.m. to 8:00 a.m. 
09 • 8:00 •••• to 9:00 a.m. 
10 • 9:00 a.m. to 10:00 a.m. 
11 • 10:00 a.m. to 11:00 a.m. 
12 • 11:00 a.m. to Noon 
13 • Noon to 1:00 p.m. 
14 • 1:00 p.m. to 2:00 p.m. 
15 • 2:00 p.m. to 3:00 p.m. 
16 • 3:00 p.m. to 4:00 p.m. 
17 • 4:00 p.m. to 5:00 p.m. 
18 • 5:00 p.m. to 6:00 p.m. 
19 • 6:00 p.m. to 7:00 p.m. 
2& - 7:&0 -P••· -to 8-:0& p.11. 
a-- 8-:-&o -p-.-m-. -to 9-i-&O-p.•• 
22 • 9:00 p.m. to 10:M p.m. 

- - 33_ ~ 1_0_,_oo __ p._11.. __ to llt.OO_P-Jtl_. __ ------------, 

24 • 11:00 p.a. to Midnight 
H • Not bown 
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DATA PILE LAYOUT l>UCJUP'l'ION 
Pedeatrian Acci4lp;t. Ptt;ail■ - CRPttom4 PAGE 1, OF .!L 

J'Oll­
ITEM CAltD !CoL- MA'l' 

I 'ffPB mfi CODI 
ITEM 

JZSCRIP'l'IOR JIOUS 

143 I 23 Il Weather COde Weather Code 

144 

145 

146 

147 

-· lU 

8 24 Il Li9ht Code 

1 • Cl.ear or Cloudy 
2 • POCJ 
3 • Raining 
4 • Snowing 
9 • Other or Not tcnown 

Liibt Code: 

1 • Dayliibt 
2 • Dawn or Duak 
3 • Darkne•• - Street Li9hu 
' - Darkn•H - Ro Strfft Light■ 
t • Not tcnown 

8 25 Il aoad Suface Code Road Surface Code: 

1 - Dry 
2 • Wet 
3 • Snowy or Icy 
t • Other or Not tcnown 

8 27 tl Ro. of Pedeatri- When more than one pedeatrian ia in-
•• Injured volved in colliaion, record the 

total number of pedeatriana, oth•r­
wi•• leave blank. 

8 28 Il Accident Seve-
rity 

Accident Severity COdes 

(Code higheat injury if more than one 
pedeatrian injured) 

1 • Fatal 
2 • A - Injury - Incapaciating 

Injury (bleeding- wound, lea• 
of counciouaneaa) 

3 • B - Injury - Viaible SiCJD8 of In­
jury (bruiaea, awellin9, etc. 

4 • C - Injury - Bo Viaible Sign of 
• Injury but Complaint of Pain 

5 • Injury - No Severity Specified 
6 • No Injury 
7 • un.Jcnown 

t . 29- .AJ. ... Di•~- £1'.ca- . ... . Di1tance J.n- . .J' ... t.lf.,. -~- s.,. W- of center 
3~ I2 Interaection of InterHction (Place a •c• in col­

wan 29 if •uure ia taken from curb llie;r · - · ····· · · - ·· •• • 

998 • Within croaawall: 
999 • Exact Distance _unknown 
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DA'l'A PILE LAYOUT DESCJtIPTlON 
Pede•trip ,Accident; Pet:l~lt - Continmd PACE 15 OF ..li.. 

J'OR­
lTEM CARD COL- HAT 

I 'ffPZ mil CODE 
11'1:M 

nESCJtIPTlCfi 

149 8 33 11 Directicn from 
lnter•ection 

llOTES 

Direction frcm Intersection 

1 • Rorth (Leg) 
2 • SOuth (Leg) 
3 • Eut (Leg) 
4 • West (Leg) 
5 • At Intersection 
9 • Unknown 

150 8 36- 12 Age of PedHtri- Age of Pede•trian 
37 an 

98 • 98 Year• or Older 
99 • Unknown 

151 8 38 11 Sex of Pede•tri- Sex of Pede•trian 

152 8 

153 8 

154 8 

39 

an 

11 Pedestrian Ac­
tion 

40 ll Pedestrian 
Drinking 

43 ll Driver Intent 

-lSS. 8 - 4-4 - Il-- Driver Bu-ud­
oua Acticn 

1 • Male 
2 - Pemale 
3 • unknown 

Pedestrian Action 

1 • Crossing with Signal 
2 • Cros•ing Aqainst Signal 
3 • Croa•ing Diagonally 
4 • working in Road 
5 • Playing in Road 
6 • Pedestrian Running with Signal 
7 • Pedestrian Running against Signal 
8 • tJnkown Pede•trian Violation 
9 • Other/Unknown Pedestrian Action 

Pedestrian Drinking 

1 • Bad been Drinking 
2 • Bad not been Drinking 
3 • Unknown 

Driver Intent 

1 • Going Straight Ahead 
2 • Right Turn 
3 • Left Turn 
9 • Other/Unknown 

" Dl'ive:r -R-uard.ou- ·Action 
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l_ ~- Spetld.in; - - - ---
2· • Pail to Yield on '?Urn 
3 • Signal Violation 
4 • Drivar Inattent,ion 
5 • Avoidin9 Other ( Vehicle or 

Pede•trian) COlli■ion 



DATA PILE LAYOUT Dl!:SCJUPTION 
Pede■triap Acc!O-Dt p.t,a,il• - Continu,d PAGE 16 071L_ 

POR­
I'l'EK CAltD COL- MAT 

I ffH tJMN CODE 

155 • 

ITEM 
nESCRIPTIOR 

CCntinaed 

1'0l'ES 

Driwr Buardou■ Action (Continued) 

6 • Bit 6 Jtun 
7 • Other Driver Violation 
8 • •o Dri wr Violation 
9 • Unknown if Driv.r a.de a Hazard-

0\18 Action or Hot 

156 8 45 Il Driver Drinking Driver Drinking 

1 • Had been Drinking 
2 • Rad not been Drinking 
t • Onknown 

157 8 47 Il Citation 1 .. ued Citation I■■ued 

158 8 49 Il Vehi.cle Type 

159 8 51 Il Other Pactor■. 

160 8 53- A28 
80 

0 • •o Citation I■■ued 
1 • Ye■ - Driv.r 
2 • Ye• - Pedestrian 
3 • Ye■ - Both 
t • Unknown 

Vehicle Type 

1 • Passenger· Car 
2 •Pickup Truck, Van 
3 • Police/Emergency Vehicle 
4 • Truck 
5 • Bua 
6 • other 
9 • Unknown Vehicle Type 

Other J'actora 

1 • Driver Patigue, Illne .. 
2 • Sight Ob■truction■ (i.e. Parked 

Vehi.cle■) 
3 • Glare/Sunlight in Bye■ 
4 • Vehicle Defecta 
5 • Walking from Around Bu■ 
6 •"Pede■trian did not ••e or under­

■tand Signal 
7 • Signal Malfunction 
8 • Pede~trian Di■ al:>ili1:y (Randi-
. --- - ~!1-1 --- . . •. . . ... 
9 • Ro Contributing Pactor■ Sta~ed 

or Obvious 
ce■criptiiz--ot thl~ua"i kct&ant Charac­

teriatica or Contributing Circnm­
atance• 
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APPENDIX C - DATA ABSTRACT AND LAYOUT FOR THE REDUCED DATA BASE 

DATA FILE LAYOUT DESCRIPTION 

PROJECT __ _::R::::ed:.::UC:::.td==...:.D:.:at:.:a:..:F:..:1:.:.le=--•...;P:..:ed=es:.:t:.:.r.:.:ian::;..,;S::..;1.gn;.;,;a::.:1..:.iz:.:a;;.;:t..;.;ion~S::;.;t;;.;:ud;;;.,Y,__ __ 

ITEM CARO FO!Ul'T ITEM 

' TYPE COLUMN CODE DESCRIPTION NOTES 

1 1 1-4 A4 City Naae Alphanumeric Code for Cities 

Detroit • DET 
Collllbus • COL 
New Haven • NHV 
Albany • ALB 
Chicago • CHI 
Washington • WSH 
Seattle • SEA 
Kansas City • KNS 
Rici.net • RCH 
Toledo • TOL 
Denver • DEN 
W. Hartford • WHT 
Grand Rapids • &RR 
T•a • TMP 
Mi•i • MIA 
Walth• • WLT 

2 1 5-8 14 Location Code Intersection Nl.lllber 

3 1 9-10 12 Card Type 1 Designation for dependent variables card 

4 1 11-16 F6.3 Total Accidents Total rlUlllber of recorded accidents at 
the location over the analysis period 

5 1 17-22 F6.3 Average Annual Average rnllber of all accidents per 
Accidents year at the location 

6 1 23-28 F6.3 Tota 1 Ped es- Total mnber of recorded pedestrian 
trian Accidents accidents over the analysis period 

7 1 29-34 F6.3 Average Annual Average number of pedestrian accidents per 
Pedestrian year at the location 
Accidents 

8 1 35-40 Ff.3 Ped-Auto - Ratfo -of- 9edestrian accidents to total 
- ~4eflt Ratio --mttf".seetioR aeefdents 

-9 1 -41-46 --F6-.3 -- -- Tot•l -Ped-T-um -- ---Tot•l--,-.str-tlft-lGciffM-s- -fnvol-v-iAg ---- -------. 

Accidents turning vehicles 

10 1 47-52 F6.3 Average Annual Average nlllber of ped accidents involving 
Ped-Turn turning vehicles per year at the location 
Accidents 
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DATA FILE LAYOUT DESCRIPTION 

PR0JECT ___ Recl __ uc=ed---D_a_t_a_F_i_le.,__-_P_ed-e_s_t_ri_an __ S_i..,pn_a_1_1_za_t_i_on __ S-tud_.Y __ 

ITEM CARD FORMAT ITEM 
I TYPE COLI.Mt CODE DESCRIPTION NOTES 

11 1 53-58 F6.3 Total Fatal Ii Total pedestrian accidents resulting in 
A-Type Injury fatal or A-type injuries 
Ped Accidents 

12 1 59-64 F6.3 Average Annua 1 Average nulllber of ped accidents resulting 
Fatal and A-tYIM in fatal or A-type injuries per year at 
Injury Accidents the location 

13 1 65-70 F6.3 Average Annual Average l'lllllber of ped accidents resulting 
Injury Accidents in injuries per year at the location. 

14 1 71-72 12 Daytiae Ped Total ped accidents occurring during 
Accidents d ayt iae hours 

15 1 73-74 12 Dawn-Dusk Ped Total ped accidents occurring during 
Accidents dawn or dusk periods 

16 1 75-76 12 Darkness Total ped accidents occurrinV during 
W/Street Lights periods of darkness at locat ons with 
Ped Accidents street 11 ght i ng 

17 1 77-78 12 Darkness W/0 Total ped accidents occurring during 
Street Lights periods of darkness at locations without 
Ped Accidents street 11 ghts 

\ 

18 1 79-80 12 Other Light Total ped accidents for Wtich the lighting 
Condition conditions are not known 
Ped Accidents 

19 1 81-82 12 Young Ped Total accidents occurring during the study 
Accidents period involving peds younger than 16 yrs 

3) 1 83-84 12 Elderly Ped Total accidents occurring during the study 
Accidents period involving peels older than 59 years 

21 1 85-86 12 Other Ped Total accidents occurring during the study 
Accidents period involving peds 16-59 years old 

22 1 87-88 12 Thru Ped Total manber of ped accidents occurring 
Acclderits during tflt stUdy per1od involving vehic-les 

--gofng--str-al9fit - --

.... ------- ... -------- ------- -------
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DATA FILE LAYOUT DESCRIPTION 

PROJECT ___ R_ed_uc __ ed ____ D_a_ta __ F_i ... lea.-.•-P ... ed_e_s_t_r ... ia_n_S_i_.g._na_l_i_za_t_i-on __ S_tud__..,y __ PAGE ..3oF 8 

ITEM CARD FORMAT ITEM 
I TYPE COLUMN CODE DESCRIPTION NOTES 

23 1 89-90 12 Right-Turn Total nl.lllber of ped accidents occurring 
Ped Accidents during the study period involving vehicles 

turning right 

c.14 1 91-92 12 Left-Turn Total nUlllber of ped accidents occurring 
Ped Accidents during the study period fnvolvfng vehicles 

turning left 

25 1 93-94 12 Other Ped Total nUlllber of ped accidents occuring 
Accidents during the study period for which the 

driver intent was unknown 
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DATA FILE LAYOUT DESCRIPTION 

PROJECT __ ..;R.;,;;;ed;;;:,ue=ed.;;...:D:.:a:.:.ta:..;.F..;.i.:.;le:;...._•..;P..::ed:;;.e::.::S:.:t;.:..r.:.;ia:.;,;n:...;S::.i:..gn=al;..;i.::.Za;:;,;t;..;.i.;;,;on;.;...,;;S.;.;tud:=f.y __ 

ITEM CARO FORMAT ITEM 
I TYPE COLUMN .CODE DESCRIPTION NOTES 

a; 2 1-4 M City Name Same as It• 1 

'll 2 5-8 14 Location Code Intersection nlllber 

2B 2 9-10 12 Card Type 2 Designation for independent variables card 

29 2 11-16 16 Total lntersec- S&a of the auto traffic on all inter-
tion Yol&ae section legs 

30 2 17-22 16 Rirut-Turn S&a of the ri,ht turning autos on all 
Vo 111t intersection egs 

31 2 23-28 16 Left-Turn S111 of the left turning autos on all 
Yohne intersection legs 

32 2 29-34 16 Total Turn S1a1 of the left and right turning autos 
Yohne on all intersection legs 

33 2 35-40 16 Ptak Hour Esti■ated intersection auto traffic 
Intersection vol111es during the peak hour 
Yohne 

34 2 41-46 16 Peak Hour Turn Estimated total turning vol&aes during 
Yohaes the peak hour 

35 2 47-52 16 Total Ped S1111 of the peel vol1111es for all crosswalks 
Voll.lie 

36 2 53-59 F7.3 Ratio of Main Ratio of the 1Uin street vol1111e to the 
Cross Street cross street vol1.a1e 
Yol111es 

37 2 60-66 F7.3 Ped Accident Ped accident rate based upon the tot a 1 
Rate intersection traffic vol111t 

38 2 67-73 F7.3 Ped Accident Ped accident rate based upon turning 
Rate vol&aes 

39 2 74-80 F7.3 Ped Accident Ped accident rate based upon ped VO 1111115 
Rate 

40 2 81-87 F7.3 Ped Accident Ped accident rate based upon the nunber 
Rate ctr potential ped-vehitTe conflicts {f .e., 

---- -- pea ancr auto -vol i.iiiies r-
u· 2 :aa-;.;94 -- 17.3 -- - ,Id ·Ac-etdtnt --- . 

~=~f:~!~f;!~1dent v-atrbasc upon -
- -

Rate 
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DATA FILE LAYOUT DESCRIPTION 

PROJECT __ ...;.R...;.ed.;.uc.;..;..ed_..;D;.;a;.;;t.;;.a ... F __ f.;.;1e;;..._-_P~td=es=..:t;;..r.;.fa;;;.n;..;;;.Si.;..gn=al_f_z.;;.at_f_on;.;...;;S-t.;;;;ud;.,iY __ PAGE SoF 8 

ITEM CARO FORMAT ITEM 
# TYPE COLUMN CODE DESCRIPTION 

42 3 1-4 A4 City Code 

43 3 5-8 14 Location Code 

44 3 9-10 12 Card Type 

45 3 11-12 12 Operation Code 

46 3 13-14 

47 3 15-16 

48 3 17-18 

12 

12 

12 

Land Use Code 

Approach Speed 
Code 

Bus Operations 
Code 
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NOTES 

Alphanumeric City Code (as fn Item #1) 

Intersection location identification 
nllll>er 

Classification data card - Type 3 

Intersection operations code designation 

1 • One-way - one-way 
2 • Main st. two-way - cross st. one-way 
3 • Main st. one-way - cross st. two-way· 
4 • Two-way - two-way 
5 • Nixed uin or cross st. 

Major land use designation 

~ .!.l2! 
1 Residential (SF, Multiple) 
2 Colllllercial (Shops, Office) 
3 Industrial 
4 Institutional (Public, Church) 
5 Educational - -
6 Recreational 
7 Mixed residential/conmercial 
8 Mixed residential/non-conmercial 
9 Other 

Approach speeds code designations 

~ Main Stree.,._t _______ --t 

_ ~ < 35 mph > 35 mph 
Cross -
Street ~ 35 ■ph Code • 1 2 

> 35 ■ph 2 3 

Bus operations code, such that 

~ Main.Str• .. _t ______ ..,. 

-~ Buses No Buses 
. _Cl_Oll. __ lusts ______ _l__ __ - __ 2 _____ - .. Street .,_ ___ ,._ __ ...... ___ ...,. 

11.. a ........ , '.3 



DATA FILE LAYOUT DESCRIPTION 

PROJECT __ ..;.Red;;:;:;,;uc::.=.=ed.:;...:D:.:a:.:.t:.a..;.F..;.1.:.:le=---...:P..::ed::.e::.::s:.:t;.:..r.;.;:1an:.:...:S:.i;.;agn~a:.1;..;i.::.za:.:t;.;,i.=.:on;.:...;:;S~tud:;;;.,Y __ PAGE~ OF~ 

ITEM CARO FORMAT ITEM 
I TYPE COLUMN CODE DESCRIPTION MITTS 

49 3 19-3) 12 Skewness Code Skewness Code designations based on angle 
subtended by intersection of 111in and 
cross strHts 

1 • Orthogona 1 (90•) 
2 • Non-Ortho90na 1 ( other than 90•) 

50 3 21-22 12 Area Type 
Factor 

Area type designation code 

1 • CBO (Central Business District) 
2 • CBO Fringe 
3 • Outlying Business District 
4 • Residential Area 

51 3 23-24 I2 Signal 
Of)eration Code 

Signal operation type code 

1 • Standard Pre-Tilled 
2 • Traffic Actuated 
3 • Pedestrian Actuated 
4 • Pedestrian S•i-Actuated 
5 • Pedestrian/Traffic Actuated 

52 3 25-26 12 Pedestrian Pedestrian signal ti■ing code legend 
Signal T1■ing 
Code 1 • No Pedestrian Signal 

2 • Scrable (B) 
3 • Standard (S) 
4 • Early Release (E) 
5 • Late Release (L) 
6 ·• Co■bination (SOiie sort of protected 

pedestrian mve■ent) 

53 3 Zl-2B 12 Pedestrian Pedestrian signal hardware designations 
Signal Hardware 
Code 0 • None 

1 • s· Walk-Don't Walk Standard 
2 • 12" Walk-Don't Walk Standard 
3 • Rectangular Wilk-Don't Walk 
4 • Non-Standard Circular Lens Walk 
5 • Other 
6 • Ped. Signals Insta lltd but not 

Operating 
8 • St~~ Pedest1"ian Signal with 

Audible Indication 
9 • Unknown 

- > ' 
--
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DATA FILE LAYOUT DESCRIPTION 

PROJECT ___ Red_uc_ec1 __ Da_t_a_F_1_1e __ -_P __ ed ___ es_t_r __ 1 an ___ S __ i_gn __ a __ l_i z.,.a_t_ion ___ S __ t __ ud...,Y,__ __ PAGE 7 OF 8 

ITEM CARD FORMAT ITEM 
I TYPE COL!Jflt CODE DESCRIPTION 

54 3 29-30 I2 Cycle Length 

55 3 31-32 

56 3 

57 3 35-36 

58 3 37-38 

I2 

I2 

Code 

Nlllber of 
Phases Code 

Function 
Classification 
Code 

I 2 • Width Code 

I2 

(All Equal 
To 9) 

Nlllber of 
Lanes Code 
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NOTES 

Signal cycle length code desfgnatfon 

1 • cycle less than 65 seconds 
2 • cycle greater than 65 seconds 

N&aber of signal phases code designation 

1 • Standard 2 phase operation 
2 • Multiphase operation 

Functional classification code desig­
nattons 

~ Main Street 

ri~!!t~ Arterial Collector Local 

Arterial 1 2 

Collector 2 3 

Local 2 3 

All other cases• 4 
(Where roadway types are different for 
opposite intersection legs) 

Nllllber of lanes designations 

Main Street 
0•2 s-,:, QT ffl1X" 

Cross 
Strut 0-2 1 

3-5 2 
6+ 3 
■ix* 6 

- --

2 3 
3 • 4 
4 5 
6 6 

6 
6 
6 
6 

...-1x .. tnd_trnu. ... al.Lsitu.ations..mere. a 
significant change fn the mlllber of 
lanes between oooosfte legs exists. 

2 

3 

3 



DATA FILE LAYOUT DESCRIPTION 

PROJECT ___ R_ed_ue ___ ed ____ O_a_ta ___ F_1_1e __ -_P_ed_e_s_t_r_1ana.....S ... i..,gn_a_1_1_za_t_i_on....;;S ... tud=--y--

ITEM CARO FORMAT ITEM 
I TYPE COLUMN CODE DESCRIPTION NOTES 

59 3 39-40 12 RTOR Code RTOR Option designations 

1 • RTOR peraitted on al 1 intersection 
legs 

2 • RTOR peraitted on S0IIII intersection 
legs 

3 • RTOR prohibited on all intersection 
legs 

60 3 41-42 12 Turn Restric- Turn restrictions code designations 
tions Code 

1 • 111 turning -,veaents are prohibited 
2 • s0111 turning -,vements are prohibited 
3 • no turning -,veaents are prohibited 

61 3 43-44 12 Location Location huardousness code designations 
Hazardousness 
Code 1 • Total accidents per year less than or 

equal to 10 
2 • Total accidents per ,ear greater than 

10 but less than or equa 1 to 20 
3 • Total accidents per year greater than 

3). 
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APPENDIX D - DISCUSSION CF THE WU.UAL ON t.lHFORM TRAFFIC CONTROL 
DEVICES (MUTCD) WARRANTS RELATIVE TO PEDESTRIANS 

1963 MUTCD Warrants Relating to Pedestrians 

The 1963 MUTCD provides for signal warrants for pedestrians in 
3 different sections. Section 30 is devoted to warrants for Pretimed 
Signals, Section 3E to Pedestrian Actuated Control and Section 3F to 
Pedestrian Signals. These are discussed below. 

Section 30 - Pretimed Signals 

As prescribed in the manual pretimed signals may be installed only 
when one or nnre of the following six warrants are met.· 

Warrant 1 - Minimum vehicular volume 
Warrant 2 - Interruption of continuous traffic 
Warrant 3 - Minimum pedestrian volume 
Warrant 4 - Progressive roovement 
Warrant 5 - Accident experience 
Warrant 6 - Combinations of warrants 

Note that of the above 6 warrants, Warrant 3 is directly related to pedes­
trian nnvements. Warrant 5 also has some pedestrian accident implications. 
These two warrants are discussed below. 

Warrant 3 - The manual specifies that the minimum pedestrian volume 
warrant is satisfied, Wlen for each of any 8 hours of an average day the 
following traffic volume exists (pp. 186-187). 

11 1. On the major street 600 or nnre vehicles per hour enter the 
intersection (total of both approaches); or 1,000 or nnre 
vehicles per hour (total of both approaches) enter the 
intersection on the major street where there is a raised 
median island 4 feet or roore 1n width; and 

2. During the same 8 hours as in paragraph 1 there are 150 or 
more pedestrians per hour on the highest vo ll.111e crosswalk 
crossing the major street. 

When the 85th percentile speed of major street traffic 
exceeds 40 miles per hour, or \tklen the intersection lies within 
the built-up a,rea of an isolated cQmmunjty haviog a_JX>Pl!lation 
of less than 10,ooo,_ the minimum .. pedesu-ian volume. warrant is 
70 percent of the requirements above, in recognition of differ­
.ences. -ftl' the nature and -Of)erat4ooa-1 £h arac-ter-i st ies--of-- tr-aff-ic 
in urban and rural environments and smaller municipalities. 
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A signal installed ll"tder this warrant at an isolated inter-
sect ion should be of the semi-traffic-actuated type with push 
buttons for pedestrians cross fog the main street. If such a 
signal is installed at an intersection within a coordinated sys­
tem, it should be equipped and operated with control devices 
which provide proper coordination." 

The manual does not provide any information on the procedure used by 
the authors to derive the critical pedestrian volt111e of 150 per hour; or 
any rationale behind the procedure. In the absence of any such doc1.111enta­
tion, one might assume that these decisinns were based upon engineering 
judgments, perhaps supplemented with empirical observations. 

Warrant 5 - The manual mentions that si~nals should not be installed 
on the basis of a "single spectacular acc1dent 11 and that contrary to 
common belief, more accidents are experienced in certain intersections 
after signal install at ion. · The manual specifies four conditions ooder 
which the accident experience warrant is satisfied of \titlich, the third 
condition is specifically related to pedestrians. The four conditions 
are: 

11 1. Adequate trial or less restrictive remedies with satisfac­
tory observance and enforcement has failed to reduce the 
accident frequency; and 

2. Five or more reported accidents of types susceptible of 
'correction by a traffic control signal have occurred within 
a 12-month period, each accident involving personal injury 
or property damage to an apparent extent of $100 or more; 
and 

3. There exists a volume of vehicular and pedestrian traffic 
not less than 80 percent of the requirements specified in 
the minimum vehicular-volume warrant, the interruption of 
continuous traffic warrant, or the minimum pedestrian-volume 
warrant; and 

4. The signal installation will not seriously disrupt progres­
sive traffic flow. 

Any signal installed solely on the accident experience 
warrant should be semi-traffic-actuated with control devices 
which provide proper coordin~t ion if Jostal leJj ~ M inter­
section wttitin a coordinated S¥Stem, .~. nonna+l;Y should be 
fully traffic-actuated if installed at an isolation inter-
~:&lion.-" . - -- - - · · -- ·-

The manual also suggests that if none of the remaining five warrants 
except the accident experience warrant described above is fulfil led, the 
initial presumption should be against signalization. In other words, 
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accident experience alone, should not be used as the sole detennining 
factor for a pre-timed signal. 

Section 3E - Traffic Actuated Signals 

Traffic actuated signals are designed to be responsive to fluctua­
tions in traffic conditions. The manual suggests that consider at ion of a 
traffic actuated signal should be given -.en the installation of pre-timed 
signal is warranted. A nllllber of factors is mentioned in this context 
that should be considered and weighed before an actuated signal is 
installed. As shown below, pedestrian traffic is one of these functions: 

NPedestrian Traffic - When only the minimum pedestrian 
volume warrants (sec. 30-6) for pre-timed signals are met, 
traffic actuated signals should be considered. They wi 11 delay 
vehicular rrovements only when the streets are in use by pedes­
trians .N 

The manual prescribes a number of ways in which a determination of 
the need of pedestrian actuated signals can be accomplished (pp. 205-
206). 

"l. When pedestrian signals are not warranted in conjunction 
with a traffic-actuated signal installation (sec. 3F-2) but 
where occasional pedestrian movement exists and there is 
inadequate opportunity to cross without undue delay, pedes­
trian detectors shall be inst al led. The pedestrian actua­
tions may be handled on the same basis as vehicle actua­
tions, provided that the minimum green interval is adequate 
to serve pedestrians. In this case, no separate pedestrian 
signal indications are shown. 

2. When pedestrian signals are not otherwise warranted but a 
pedestrian movement exists "'1ich would not have ~equate 
crossing time with the above operation (sec. 3F-2 paragraph 
7), pedestrian signals and detectors shal 1 be installed and 
operated as prescribed in section 3F-7. 

3. When pedestrian signals are warranted and installed in 
conjunct ion with a traffic-actuated signal, the operation 
should follow the patterns described in section 3F-7." 

Section 3F .. Pedestrian Signals 

The manual provides for the installation of pedestrian signals for 
t-he- -ex:clusi-ve- purpose of dtrecttng pedestrian traffic at signali-zed-tnter-- -
sections as follows (p. 218). 

"Pedestrian signals shall be installed in conjunction with 
vehicular traffic signals already meeting one or rrore of the 
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minimt.m warrants previously set forth for pretimed or traffic­
actuated signals lsec. 30). 

1. 11\en a traffic signal is installed t11der the pedestrian 
volt.me warrant (sec. 30-6). 

2. lillen pedestrians and vehicles RK>ve during the same phase and 
properly a:tjusted pedestrian clearance intervals are needed 
to minimize vehicle-pedestrian conflicts. 

3. When an exclusive phase is provided or made available for 
pedestrian rovement in one or nnre directions, all vehicles 
being stopped. 

4. "'en heavy vehicular turning roovements require a semi­
exclusive pedestrian phase for the protection and conveni­
ence of the pedestrian. 

5. When pedestrian rovement on one side of an intersect ion is 
permissible while through vehicular traffic is stopped to 
protect a vehicular turning roovement on the other side of 
the intersection. 

6. When an intersection is so large and complicated or a street 
so wide that vehicular signals would not adequately serve 
pedestrians. 

7. wtien the minimt.m green intervals for vehicles at intersec­
t ions with traffic-actuated controls is less than the mini­
mum crossing time for pedestrians and equipment is provided 
which extends the vehicular green time upon pedestrian 
actuation. 

8. When multiphase or split-phase timing would tend to confuse 
pedestrians guided only by vehicle signal indications. 

9. "'en pedestrians cross only part of the street, to or fran 
an island, during a particular phase." 

Pedestrian Signal Indication 

T~e manual provides general design guidelines for pedestrian signals 
and suggests that pedestrian si-gnal s should be r-ectangular in shape and 
s-hotttd- eon-t-a-i-n the 1-ett,ered- -mess-ages WAt;;K -and- OON-'F W-K {fi-gure- ll -r-epr-o­
duced from Figure 3-4 of MUTCD). The meaning of the two indications are 
as follows: (-p. 22-l}; -

"WALK - While the WALK indication is ill1.111inated, pedestrians facing 
the signal may proceed across the roadway in the direction of the 
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1. GAS-FILLED TUBING TYPE 

Fonaecl Lottor Dosign 

~DONT WALKi 
• l 

i I 
I WALK ,. 
\~ 

(rN) 

Cut-Out Lotter 0011911 

4~inch aini•u• lotter hoi9ht 

2. INCANDESCENT TYPE 

(white) 

Note: 11neh • 2.5 01 

Figure 11. Pedestrian signal design standards 
fran the 1963 MUTCD. 
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signal and shall be given the right of way by the drivers of all 
veflicles. 

DONT WALK - Wh i 1 e the DONT Wl.LK indication is 111 wni nated , 
either steady or flashing, no pedestrian shall start to cross 
the roadway in the direction of the signal, but any pedestrian 
who has partly completed his crossing during the WALK indication 
shall proceed to a sidewalk, or to a safety island if one is 
provided. 11 

T~ pedestrian clearance interval has been defined in the manual as 
the time) interval to "allow a pedestrian crossing in the crosswalk to 
1 eave the curb and travel to the center of the farthest traveled lane 
before opposing vehicles receive a green indication." A flashing DONT WALK 
during the pedestrian clearance interval is recommended in the manual. 
Four basic ways are suggested in '11ilich pedestrian signal intervals can be 
combined with vehicular signal intervals. (p. 222): 

"Combined pedestrian-vehicular phase. Signal ·phasing '11ilerein 
pedestrians may proceed to use certain crosswalks parallel to 
the through vehicular movement and '11ilerein vehicles are per­
mitted to turn across the said crosswalks. 

Semi-exclusive pedestrian vehicular phase. Signal phasing 
wherein pedestrians may proceed to use certain crosswalks with 
parallel or other vehicular roovements, but wherein vehicles are 
not permitted to turn across these crosswalks during the pedes­
trian movement. 

Leading pedestrian ehase. Signal phasing wherein an exclusive 
pedestrian phase, 1n advance of the minor-street vehicular 
phase, is provided for pedestrians crossing the main street 
only. 

Exclusive gedestrian rrase. Signal phasing wherein pedestrians 
may procee to cross he intersection in any direction during an 
exclusive phase while all vehicles are stopped". 

Pedestrial Signals at School Crossings 

The 1963 manual does not have a separate formal warrant for school 
crossings and generally di scour ages the install at ion of signals at school 
crossings "where schoolboy patrols or ~ult crossing guards can be used 
effectively, wiere students can be directed to cross at locations \'ttl'fch 
are control led by traffic control signals or -police officers ~ere pede­
st:rian refu_g_e tslgnds provide adec;iuate_pr_otectton"_. (p. 187) 

The manual specifies that the decision on signals at school crossings 
should be based on sound engineering judgements and suggests that such a 
signal may be warranted if: (p. 187) 
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"1. Pedestrian crossing volt111es at a designated school crossing 
on the major street exceed 250 pedestrians in each of 
2 hours; and 

2. During each of the same 2 hours vehicular traffic through 
the designated school crossing exceeds 800 vehicles; and 

3. There is no traffic signal within 1,000 feet of the 
crossing". 

When the BS-percentile speed of major-street traffic exceeds 40 miles 
per hour (67 km per hour) or \lllhen the intersection lies within the built­
up area of an isolated connunity having a population less than 10,000, the 
warrant is 70 percent of the requirements ~ove. This reduction in re­
quirements is made in recognition of differences in the nature and opera­
tion al characteri sties of traffic in urban and rural environments and 
smaller municipalities. 

Note the above provision is made as a part of Warrant 3 in the 
manual, i.e. the Pedestrian Volt111e Warrant. The manual also recoomends 
that signals installed l.llder this warrant should be of the pedestrian 
actuated type and equipped with pedestrian indications. The manual 
further suggests that as a general rule, "the installation of pedestrian 
signals at non-intersect ion al locations is to be avoided". 

1971 MUTCD Warrants Relating to Pedestrians 

The 1971 MUTCD represents a number of major ~ditions to the 1963 
document, of ~ich one relates directly to pedestrians. These ~ditions 
are discussed essentially in the same order as in the previous sec­
tion. 

Section 4C - Warrants for Traffic Signal 

The manual suggests that as a part of detennining the need for traf­
fic signals, an analysis of the factors contained in the following 
warrants should be made: 

Warrant 1 - Minimum vehicular volt111e. 
Warrant 2 - Interruption of continuous 
Warrant 3 - Minimt111 pedestrian volt111e. 
Warrant 4 - School crossings. 
Warrant 5 - Progressive mvement. 
Wa-r--1"-aflt -6- - AGe i-den-t- i!X-peranee-. 
Warrant 7 - Systems. 
-W.an-ant 8 .. C-ombtnat ion-of warrants-;-

traffic. 

Wa rr ant 4 (School Crossings) and Warrant 7 (Systems) are additions 
to the signal warrants in the 1963 MUTCD, and Warrant 4 is directly 
related to pedestrian rovements. Further, Warrants 3 and 6 (i.e. Minimum 
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Pedestrian Vo 1 Lille and Accident Experience) are essentially similar to 
Warrants 3 and 5 of the earlier docL111ent with little or no change. 

Warrant 3 - There is no change in the 
volt1ne er er a n s t1on over e 3 docL111ent. However,rthere is 
some important infonnation in the 1971 MUTCD relating to signaf indica­
tions and mid-block crossings. These are stated below: (p. 238) 

"Signals installed according to this warrant shall be 
equipped with pedestrian indications confonning to requirements 
set forth in other sections of this Manual. 

Signals may be installed at nonintersection locations (mid­
block) provided the requirements of ·this warrant are met, and 
provided that the related crosswalk is not closer than 150 feet 
to another established crosswalk. Curbside parking should be 
prohibited for 100 feet in ~vance of and 20 feet beyond the 
crosswalk. Phasing, coordination, and installation must conform 
to standards set forth in this Manual. Special attention should 
be given to the signal head placement and the signs and markings 
used at nonintersection locations to be sure drivers are aware 
of this special application." 

Warrant 4 (School Crossings) - The intent of Warrant 4 is to provide 
for ~ditional protection at school crossings in situations \tilere there 
may not be a sufficient number of gaps (of ~equate size) to enable safe 
crossing in groups. The previous version of the ftl.JTCD did have some pro­
vision for school crossings as a part of Warrant 3. However, the develop­
ment of a separate warrant as a part of the 1971 manual is to be consid­
ered as a major improvement, considering the overall safety implications 
of children at street crossings, W'!ere the availability of gaps may pose 
safety hazards. The warrant includes the following provisions. -

"When traffic control signals are installed entirely under 
this warrant: 

1. Pedestrian indications shall be provided at least for 
each crosswalk established as a school crossing. 

2. At an intersection, the signal normally should be 
trafficactuated. As a minimum, it should be semi­
traffi c-actuated, but full actuation with detectors on 
a11 ¥Pr()~f1'1es")n~_y 1>¢ ~$fraQle_. __ Jn_tersectfo·n·· iostal--_ 
lations that can be fitted into progressive signal 
systems IJl4)' h~e_ pretimecLcontral._ _ _ _ • 

3. At non-intersection crossings, the signal should be 
pedestrian-actuated, parking and other obstruct ions to 
view should be prohibited for at least 100 feet in 
advance of and 20 feet beyond the crosswalk, and the 
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installation should include suitable standard signs 4fld 
pavenent markings. Special police supervision and/or 
enforcenent should be provided for a new non-intersec­
tion installation." 

Warrant 6 Accident Ex erience) - No change in this warrant was made 
over t e acumen . s such, the information is not repeated 
here. 

Section 4C-12 - Pedestrian Actuated Control 

The manual states that the operation of a traffic actuated signal 
must take into consideration the needs of pedestrians as well as vehicular 
traffic. The following specific situations are mentioned where pedestrian 
actuated signals may be justified (pp. 240-241): 

"1. When pedestrian signals are not warranted in conjt.mction 
with a traffic actuated signal installation (sec. 40-3) but 
where occasion a 1 pedestrian roovenent exists and there is 
inadequate opportunity to cross without ll'ldue delay, pedes­
trian detectors shall be installed and operated as pre­
scribed in sections 40-6 and 7. 

2. When pedestrian signals are not otherwise warranted but a 
pedestrian roovenent exists \ti1 ich \«lul d not have ooequate 
crossing time during the green interval, pedestrian signals 
and detectors shall be installed and operated as prescribed 
in sections 40-6 and 7. 

3. When pedestrian signals are warranted and installed in 
conjuction with a traffic-acutated signal, the operation 
should follow the patterns described in sections 40-6 
and 7". 

The manual suggests that in case of actuated signals, pedestrians 
should be assured of sufficient time to cross the roadway. The following 
guidelines are provided in this context (p. 245). 

"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 vehi­
cular time is less than that needed by the pedestrians. Where 
traffic stgnals are not of the vehicle--actuated .. typa, -pedestrian 
a£-t-ua-t i-efl ma-y -be- used- -t&--prov-i-de· -s-ttff ie-i-ent -pedes-tr-'i--an e-ras-s-i-flg 
time, or the vehicular time should be oojusted to provide the 
crossing time needed by·pedestrians•.-~ ~-· ·~ ·· -- ~~······· 

Section 0 - Pedestrian Signals 

According to the 1971 MUTC0, pedestrian signals are to be installed 
in conjunction with vehicular traffic signals (as set forth according to 
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the warrants described earlier) when any of seven conditions exist 
(pp. 241-242). It should be noted that the conditions are somewhat 
different from their 1963 counterparts as previously specified in this 
document. These seven conditions are: 

"1. When a traffic signal is installed ooder the pedestrian 
volume or school crossing warrant. 

2. When an exclusive interval or phase is provided or made 
available for pedestrian movement in one or more directions, 
with all conflicting vehicular movements being stopped. 

3. When vehicular indications are not visible to pedestrians 
such as on one-way streets, at "T11 intersections; or when 
the vehicular indications are in a position w,ich -,uld not 
adequately serve pedestrians. 

4. At established school crossings at intersections signalized 
under any warrant. 

5. When any volume of pedestrian activity requires use of a 
pedestrian clearance interval to minimize vehicle-pedestrian 
conflicts or when it is necessary to assist pedestrians in 
making a safe crossing. 

6. When multi-phase indications (as with split-phase timing) 
would tend to confuse pedestrians guided only by vehicle 
signal indications. 

7. When pedestrians cross part of the street, to or from an 
island, during a particular interval (where they should not 
be permitted to cross another part of that street during any 
part of the same interval)". 

A careful comparison of the condition specified in the 1963 manual 
with those of the 1971 version reveal interesting findings. 

1. Conditions numbered as 1,2,3,8 and 9 in the 1963 version have 
been retained in principle in the later version in a different 
order, as outlined in conditions 1,5,2,6 or 7 respectively. 

2. Conditions numbered 4,5,6 and 7 in the 1963 version have essen­
tially been eliminated from the 1971 version. The 1971 version 
<ioes not _provide any reasons f!ir thl$ eTi111fnatfQn. •• MQ:st e>f tJ1_gSe 
conditions eliminated, ( 4,5, and 6 in particular) are of a gen­
erll n~tyre., so th~t._the __ applic_atiorL_of __ the_cc:mdttions JrLJtt.t1Jal 
practice \ttOuld have required the use of judgemental factors. 
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3. The new version provides two additional conditions, numbered 3 
and 4, that call for special treatment of T-intersections and 
school crossings. 

Pedestrian Signal Indication 

According to the manual, all pedestrian indications are to be rectan­
gular in shape and should consist of the lettered messages WALK-DONT WALK 
that are supposed to carry the following meaning (p. 241). 

11 1. The DONT WALK indication, steadily illuminated, means that a 
pedestrian shall not enter the roadway in the direction of 
the indication. 

2. The DONT WALK indication, while flashing, means that a 
pedestrian shall not start to cross the roadway in the 
direction of the indication, but that any pedestrian who has 
partly completed his crossing during the steady WALK 
indication shall proceed to a sidewalk, or to a safety 
isl and. 

3. The WALK indication, steadily illuminated, means that 
pedestrians facing the signal indication may proceed across 
the roadway in the direction of the indication. 

4. The WALK indication, while flashing, means that there is a 
possible conflict of pedestrians with vehicles.• 

A comparison of the interpretations of WALK and DONT WALK indications 
between 1963 and 1971 reveal no changes, excepting that the meaning of 
flashing DONT WALK is more clearly explained in the later version. Also, 
it appears that the concept of flashing WALK, signifying possible 
pedestrian-vehicular conflict was presented for the first time in the 1971 
edition. 

Figure 12 is an illustration of the reconmended signal face designs. 
The manual specifies that the DONT WALK indication shall be mounted 
directly above or integral with the WALK indication, and that when not 
i 11 uminated, the messages shal 1 not be dist ingui shab le by pedestrians at 
the far end of the crosswalk they control. 

As in the 1963 manual, the 1971 manual also suggests four basic com­
binations of pedestrian signal intervals with veh-icul-ar s-ignal operation 
as- follows {w. 244;..;-Z-45}. ft should, noweve-r; 1'.fe notect tha-i these 
combinations are somewhat different from those suggested in the earlier 
nranua-1~~ ihe four s1gna1-1nterva1s-are descr1bed as-:-
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Single Section with Cut-out Letters 

Two Section Type 

Figure 12. Pedestrian signal face designs fran the 1971 MUTCD. 
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"l. Combined Pedestrian-Vehicular Interval - a signal phasing 
wherein pedestrians may use certain crosswalks and vehicles 
are pennitted to turn across these crosswalks (the 
pedestrian indication shall be WALK). 

2. Exclusive Crosswalk Interval - a signal phasing wherein 
pedestrians may use certain crosswalks but vehicles are not 
pennitted to move across these crosswalks during the pedes­
trian movement (the pedestrian indication shall be steady 
WALK). 

3. Leading Pedestrian Interval - a signal phasing \'ilerein an 
exclusive pedestrian interval, in advance of the vehicular 
indication shall be steady WALK. When the leading pedes­
trian interval is tenninated, and a combined pedestrian­
vehicular interval begins, the WALK indication may begin to 
flash. 

4. Exclusive Pedestrian Phase - a signal phasing wherein 
pedestrians may proceed to cross the intersect ion in any 
direction during an exclusive phase while all vehicles are 
stopped (the pedestrian indication shall be steady WALK)." 

The manual also mentions that a pedestrian clearance interval shall 
always be provided with pedestrian signals. Regarding the duration of the 
clearance interval, the manual provides the following guidelines: (p.245) 

"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 (normal walking speed is assumed to 
be 4 feet per second). On a street with .a median at least 
6 feet in width, it may be desirable to allow only enough pedes-
trian clearance time on a given phase to clear the crossing from 
the curb to the median. In the latter case, if the signals are 
pedestrian-actuated, an additional detector shall be provided on 
the isl and". 

It should be noted that the definition of clearance interval has 
essentially remained unchanged from that provided in the 1963 version. 
The 1971 version however provides more information on the treatment of the 
clearance interval for streets with a median. 

'ftre manual suggests that a m,ntm,rm WALK intervaT or seven seconds 
should be provided so that pedestrians have adequate time to leave the 
curb before the cleararfce- ·fnterv a:r-if-shown-. Rowever, it is not necessary 
for the WALK interval to equal or exceed the total crossing time cal cu-
1 ated for the particular street width. Pedestrians are likely to complete 
the crossing during the flashing 0ONT WALK clearance interval. 
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1978 MUTCO Warrants Relating to Pedestrians 

The 1978 manual, that is currently in force, does not represent any 
significant changes in the provisions for signal warrants over those spe­
cified in the 1971 manual. 

Section 4C - Warrants for Traffic Signal 

The same set of eight warrants as specified in the 1971 manual have 
been retained in the lat~st manual; as such no separate mention of these 
are made in the document. 

Section 4C-12 - Pedestrian-Actuated Signal 

No change was made in this manual on the conditions governing the 
need for pedestrian-actuated control. 

Section D - Pedestrian Signals 

The seven conditions governing the possible installation of pedestrian 
signals in conjunction with vehicular traffic signals are the sc111e as spe­
cified in the 1971 manual. 

Pedestrian Signal Indication 

As in the 1971 doc1.111ent, the 1978 manual al so rec00111end that pedes­
trian indications are to be rectangular in shape and should consist of the 
lettered messages WALK - OONT WALK. While there is no significant 
difference in the meaning of DONT WALK indication, the WALK indication is 
given a slightly different interpretation as follows: (p. 40-1) 

"l. The DONT WALK indication, steadily illuminated, means that a 
pedestrian sha 11 not enter the roadway in the direct ion of 
the ind i cation . 

2. The DONT WALK indication, wiile flashing, means that a 
pedestrian shal 1 not start to cross the roadway in the 
direction of the indication, but that any pedestrian \\tlo has 
partly completed his crossing during the steady WALK indica­
tion shall proceed to a sidewalk, or to a safety island. 

3. A WALK indication, whether steady or flashing, means that 
pedestrians facing the signal indication may proceed across 
the r-Oadway- in the -d-ir-ect ion- of tne-.. md-kat ton-. In- ada'i-t i-oo 
a WALK indication indicates one of the following: 

(a) A steady WALK indication, wien used in an area wiere 
the optional flashing WALK (see 3b below) is not used, 
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indicates that there may or may not be possfble con­
flicts of pedestrians with vehicles turning on a 
CIRCULAR GREEN indication. 

(b) A flashing WALK (use optional) indication means that 
there is a possible conflict of pedestrians with vehi­
cles turning on a CIRCULAR ~EEN indication. 

(c) A steady WALK indication -.hen used in an area where the 
optional .fl ashing WALK is used indicates the absence of 
conflicts of pedestrians with vehicles turning on a 
CIRCULAR ~EEN indication." 

Note again that there is no significant difference in 1 and 2 (D0NT 
WALK) from the 1971 document, but the WALK indication has a slightly 
different meaning as specified in 3 above. According to the 1978 version, 
the exact interpretation of the steady WALK indication would require the 
pedestrian to know whether an optional flashing WALK is also used in the 
same signal head. In actuality the average pedestrian is not likely to 
know or remember about the particular signal. Thus, the purpose of the 
distinction between 3(a) and 3(b) is likely to be defeated. 

Figure 13 is a copy of the rec011111ended signal face designs. Note, 
under the two-section type, the symbol showing a pedestrian, is an ~di­
tion to the 1971 predecessor. The manual also specifies dimensions of the 
letters to be used and calls for a precautionary measure in case of elec­
trical or mechanical failure of the wrd D0NT as follows: 

"6. For crossings "'1ere the distance from the near curb to the 
pedestrian signal indication is 60 feet or less, the 
letters, if used, shall be at least 3 inches high or the 
s.)1Tlbols, if used, shall be at least 6 inches high. For 
distances over 60 feet, the letters, if used, should be at 
least 4 1/2 inches high and the S.)1Tlbols, if used, should be 
at least 9 inches high. 

7. The light source shall be designed and constructed so that 
in case of an electrical or mechanical failure of the word 
00NT, the word WALK of the DONT WALK message wi 11 al so 
remain dark." 

No major change has been made in the 1978 manual over the 1971 
mantia l -on the four basiG c-omb-inat-4ons of- ,edestr-ian signa-1 intervals wi-tn 
v-etrtcular stgnal op-er-ator ~ --- ihl! - foltowin-g- f·our-·comtrtn-at-tons- re-nratrr oo­
changed. 

1. Combined pedestrian-vehicular interval 
2. Exclusive crosswalk interval 
3. Leading pedestrian interval 
4. Exclusive pedestrian phase 

78 



Single Slction with Cut-out Lltlllrl 

Two S.Ction Type 

Figure 13. Pedestrian signal face designs from the 1978 MUTCD. 
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The 1978 document does not indicate any major change in the pedes­
trian clearance interval over its predecessor. However, for the· WALK 
interval, a range of 4 to 7 seconds is suggested as a 111ini11:t.111 value, as 
opposed to the 7 seconds specified in the 1971 doct11ent. ••• ·The manual 
suggests the reasons for using the lower value as follows: 

,; 

•The lower values may be appropriate wtlere it is desired to favor 
the length of an opposing phase and if pedestrian vol t111es and 
characteristics do not require the longer interval. The WALK 
interval itself need not equal or exceed the total crossing time 
calculated for the street width, as many pedestrians will 
complete their crossing during the flashing DONT WALK clearance 
interval." 
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APPENDIX E - LITERATURE REVIEW RELATIVE TO 
PEDESTRIAN SIGNAL WARRANTS 

Introduction 

The 1978 version of the Manual on Unifonn Traffic Control Devices 
(MUTCD) specifies eight warrants for the installation of a traffic signal. 
These include [1]: 

Warrant 1 - Minimum Vehicular Vollllle 
Warrant 2 - Interruption of Continuous Traffic 
Warrant 3 - Minimum Pedestrian Volume 
Warrant 4 - School Crossing 
Warrant 5 - Progressive Movement 
Warrant 6 - Accident Experience 
Warrant 7 - Systems Warrant 
Warrant 8 - Combination of Warrants 

Of the eight warrants, Warrant 3 (Minimum Pedestrian Volume) and Warrant 4 
(School Crossing) are most related to pedestrians. According to the 
MUTCD, pedestrian signal indications (i.e., WALK/DONT WALK signals) shall 
be provided when a traffic signal is installed l.llder the Pedestrian Volume 
or School Crossing Warrant [1]. Warrants 6 (Accident Experience) and 8 
(Combination of Warrants) also allow for some consideration to 
pedestrians. 

The MUTCD specifies other conditions for \'ilich a pedestrian signal 
indication shall be installed, including the following [1]: 

• When an exclusive interval or phase is provided for pedestrian 
movements. 

• When the vehtcular signal indications are not visible to pedestri­
ans. 

• At school crossings at intersections with signals justified from 
any warrant. 

In addition to those situations listed above \'ilere pedestrian signals 
are required, there are situations \'ilere pedestrian signal indications may 
be installed, according to the MUTCD [1]: 

• When a pedestrian signal is needed to "minimize vehicle.;.pedestrian 
confllcts• or assist pedestriafls in maklng a safe -crossing~ 

i -when mi.fftl-pnase ·- indications ma,Y confuse pedestrians. 

• Where a divided roadway exists and the signal timing only al lows 
pedestrians to cross to the island during one interval. 
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The latest (1978) edition of the fll.JTCD specifies that the minimllTI 
pedestrian volume (Warrant 3) is satisfied when in each of any eight hours 
of an average day, the traffic vol1.111e exceeds 600 vehicles per hour {both 
approaches of the major street) and 150 pedestrians per hour crossing the 
highest volume crosswalk. Where a raised median island of 4 feet (1.2 m) 
or rore exists, the required traffic volt.Ille is 1,000 vehicles per hour. 
Only 70 percent of these requirements are needed w.en the 85th percentile 
speed exceeds 40 miles per hour {64 km per hour), or the intersection lies 
in a conwnunity of less than 10,000 population. In midblock locations, the 
related crosswalk should be not closer than 150 feet (45 m) to another 
established crosswalk and a pedestrian pushbutton device should be in­
stalled at midblock locations [1]. 

The School Crossing Warrant (Warrant 4) in the MUTCD is based on 
having an adequate number of gaps in the traffic stream when children are 
using the crossing. This is based on the premise that Wlen pedestrian 
delay between adequate gaps becomes excessive, children may become impa­
tient and attempt to cross the street during an inadequate gap. The spe­
cific practice used for detennining the adequacy of gaps in the traffic 
stream is the one published by the Institute of Transportation Engineers 
entitled "A Program for School Crossing Protection• [2]. 

The Minimtm1 Pedestrian Volume Warrant and School Crossing Warrant are 
intended to create artificial gaps in traffic by the addition of traffic 
signals, where corresponding pedestrian signals must also be installed. 
At locations with traffic signals already in place, the 'installation of 
pedestrian signals are somewhat open to engineering judgement (i.e., 
vehicular indications are not visible, the use of a clearance indication 
is needed to minimize pedestrian-vehicular conflicts, etc.), as mentioned 
earlier. Whi 1 e these subjective guidelines all appear reason ab le, there 
may be a need to better quantify the warrants for adding a pedestrian 
signal at traffic signalized intersections. 

Many traffic engineers and researchers have argued that the current 
MUTCD pedestrian volume warrant is inappropriate. The requirements of the 
pedestrian volume warrant are so strict that many cities report that it is 
not practical for their conditions. In order to provide pedestrian sig­
nalization, many traffic engineers must rely almost exclusively on their 
own engineering jud~ent W1en selecting locations for such pedestrian 
signal installations. This has created inconsistencies between regions of 
the country and often between state and local agencies concerning the 
conditions under which pedestrian signals are installed. 

- - - - - ----

To investigate the inc-onsistencfes in -the application of pedestrian 
~Jgt1c1l a_ml -~-ct1Jatio_n __ devi~es, __ _tbe_ __ ex1st-1ng_ _warrants_ and __ operational_ 
practices documented in the literature were examined. In addition, new 
warrants developed to better serve the interests of pedestrian safety and 
operations, as proposed by various researchers, were also examined. 
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Background 

The concept of electrical traffic control (traffic signals) started 
receiving widespread appl 1cat ion in this country in the early 1920' s to 
replace or supplement police traffic control. With sharp increases in 
auto traffic volumes on the nation's highways, there was a need for a 
decision mechanism to develop priorities for the install at ion of traffic 
signals. It is believed that the first such signal warrant based primari­
ly upon the criteria of volume, was developed for the City of Chicago 
around 1924 for the purpose of assigning priorities to signal 
requests [3]. 

The first fonnal MUTCD was developed in 1948 by the National Joint 
Committee (NJC) that included a total of six separate warrants for fixed­
time signal control, with appropriate numerical figures representing the 
average vo 1 umes over the eight highest oours. Warrants were al so devel­
oped for actuated signals, based primarily upon qualitative factors. 

In the 1954 MUTCD, the required volumes to warrant a signal were 
250 pedestrians per hour (all crosswalks combined) which oppose 600 
vehicles per hour. The mean traffic speed had to exceed 15 mph (24 kph), 
and no difference was specified for divided highways. In rural areas, 
these required vo 1 umes were only 50 percent of those 11 sted move if the 
average approach speeds exceeded 30 mph (48 kph). Also, the 1954 warrants 
provided pedestrians to be added on a one to one basis to the cross street 
volume. Thus, a traffic signal was warranted at urban intersections with 
approach speeds of 20 mph (32 kph) and at least 75 traffic entities 
(pedestrians and automobiles) crossing the main street with an hourly 
volume of 750 vehicles. The minimum values for rural intersections with 
-approach speeds over 35 mph (56 kph) were 50 traffic units crossing a 
street with 500 vehicles per oour. The 1948 MUTCD was similar, except 
that the values were based on an aver-age volume over any 8-hour period, 
instead of based on each hour of an. 8-hour period. 

In 1963, a roodified version of the MUTCD was published. In this 
version, the minimum vehicular volunes required to warrant a fixed-time 
signal were prescribed as a function of the approach width (number of 
lanes). Again, no major changes in the warrants for actuated signals were 
made. 

The 1971 edition of the MUTCD represents a major roodification to its 
predecessor. Two additional warrants were added to the six originally 
established in 1948. These are the Wat"'Fants for: (1) sehool crossing; and 
(2} a- s-ys-tems warrant. Of these, ttre fonner one is dtrect ly related to 
pedestrians. The 1971 version did not incorporate any major change in the 
warrants -of- actuatect stgnals~ Tire-fttJTC0 that---1s--c-urrtfritly--i,f force was 
published in 1978 and does not represent any major change in the provi-
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sions for signal warrants over the 1971 document. However, a number of 
changes in other areas were made in this new version. A discussion of the 
specific warrants related to pedestrians in the 1963, 1971 and 1978 MUTCD 
is given in Appendix D. 

Since the early editions of the MUTCD, the volll11es required to meet 
the pedestrian signal warrant have increased. This requirement for higher 
pedestrian volumes has, for obvious reasons, reduced the actual implemen­
tation of signals for pedestrians. For example, a survey of current 
practices conducted anong different highway agencies (as a part of NCHRP 
Project 3-20) indicated that out of a total of 12,780 traffic signal 
install at ions, only 171 ( 1. 3 percent} were installed due to Pedestrian 
Volume Warrant as shown in Table 19 [3]. Further, in 1,243 cases (9.7 per­
cent}, some consideration of pedestrians might have contributed to the 
installation decision t11der the Combination Warrant. The School Crossing 
Warrant has been used to justify only approximately 4.0 percent of exist­
ing traffic signals [3]. This information indicates that pedestrian 
conditions by themselves have not generally dictated the installation of 
traffic signals. 

Over the past 20 years, several studies have been conducted in an 
attempt to develop or roodify the signal warrants related to pedestrians. 
These studies have generally based their warrants on either minimum 
pedestrian volumes or on a measure of pedestrian delay (or both}. For 
example, a study by Box in 1967 [4] rec0f1lllended a minimum of 60 pedestri­
ans per hour for one hour ( or two 30-mi nute periods} as a warrant, \tih ich 
is comparable to the Canadian warrant [5] of 60 pedestrians per hour over 
a 4-hour period. A study by Massey in 1962 resulted in a recommended 
warrant of 500 pedestrians per hour for two 30-minute periods [6]. • 

Extensive work was conducted for NCHRP Project 3-20 in 1976 which 
involved recommending roodifications to existing traffic signal 
warrants [3]. The recommended pedestrian signal warrant was developed 
based primarily on pedestrian delay. Under that recommended warrant, a 
minimum of 100 pedestrians per hour \«luld be required for any 4 hours on 
an average day, along with other considerations [3]. 

From a review of existing and recommended warrants, Neudorff recom­
mended a pedestrian warrant based on a minimum of 100 pedestrians per hour 
crossing the major street and al so at least 60 adequate gaps per hour on 
major street, using a specific computation of adequate gaps [7]. Robertson 
has recently developed a methodology for warranting pedestrian signals 
ba~ed orrnurneroustraffrc atta ·ro·aawat_raciors·1a1:·rne foTlowina_·sectlons~ 
provide more discussion on some of these previously recommended warrants 
alQng _ _wi tlL ath er __ analyses _ us.ed . ta_ deY .elop_ recanmendecLwarrants _far .. ped.es~ _ 
tri an signals. 

84 



• 

Table 19. Installation of traffic signals based on 
the current traffic signal warrants. 

Warrant Percent 
Utilization Nllllber Description 

1 

2 
3 

4 

5 

6 

7 

8 

Minimt.lJI Vehicular Volume 

Interruption of Continuous Traffic 

Minimum Pedestrian Vol1.111e 

School Crossings 

Progressive Movement 

Accident Experience 

Systems 

Combination of Warrants 

None of These 

Source: Reference 3 

Methodology 

51.2 

20.3 

1.3 
4.0 

2.8 
6.2 

2.4 
9.7 

2.1 

In order to adequately investigate the warrants for pedestrian sig­
nals, three basic activities were undertaken. These included: 

• Discuss ions with many city traffic engineers regarding existing 
pedestrian signal warrants. 

• A thorough review of the literature related to pedestrian signal 
warrants. 

• An in-depth analysis of data at 1,297 intersections to determine 
the conditions under "'1ich the use of pedestrian signal indica­
tions could result in fewer pedestrian accidents at existing 
traffic signalized locations. 

Separate reviews were made fo.r the fol lowing categories of pedestrian 
signal warrants: (1) Minimt.lJI Pedestrian Volume Warrant; (2) School Cross­
ing Warrant; {3) Pedestrian Signal Indicatt-ons; (4) Accident and Canbina­
tion W-arrants: and (SJ Warrants for Elderly and Kandlcapped Pedestrians. 

0lscussions with the Cfty trafffc engineers provided valuable insight 
into the use of the MUTCD warrant{s) and their practicality. No formal 
survey or questionnaire was conducted, but discussions were held "'1ile 
data were being collected for this project. Informal discussions were held 
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with approximately 70 city traffic engineers regarding their feelings 
relative to the MUTCO pedestrian signal warrants. 

The next step involved a detailed review of all available literature 
which has addressed the subject of pedestrian signal warrants. Several of 
these studies involved the development or reccmnendation of pedestrian 
signal warrants based on pedestrian delay calculations, safety considera­
tions, and pedestrian and traffic volt1nes for a variety of highway condi­
tions. A review of each of those articles was conducted to determine 
whether any of the proposed warrants had merit. The warrants in the 
current version of the MUTCO were evaluated in tenns of five criteria: 

• Appropriateness and reasonableness of the warrant to real-world 
conditions. 

• Complexity in applying the warrant. 

• Data requirements for using the warrant. 

• Flexibility of warrant to be adaptable to- all types of highway 
situations. 

• Expected acceptability of the warrant to pr act icing traffic 
engineers in the U.S. 

Based on these five criteria, an overall rating (excellent, good, fair, or 
poor) was given to the existing MUTCO warrant. 

The third type of analysis involved a detailed analysis of 1,297 sig­
nalized intersections for use in determining whether guidelines could be 
developed for pedestrian signal indications based on pedestrian accidents. 
Geometric data, signal information, vollllle data, and accident data at each 
of the 1,2-97 locations were analyzed in an attempt to determine which 
highway and traffic variables explained the nDSt variation in pedestrian 
accident experience for a variety of conditions. These variables were 
thought to be important for use in a pedestrian signal warrant for a 
variety of conditions. In particular, comparisons of pedestrian accidents 
were made between signalized intersections with and without pedestrian 
indications and a variety of volume and geometric conditions. 

The following sections of the report provide an analysis of pedestri-
an signal warrants. The information is presented t.11der the following 
heading-s: 

• Current use of pedestrian si_gnal warrants. 
• Pedestrfan volllTie warrant. 
• School crossing warrant. 

86 



Current Use of Pedestrian Signal Warrants 

As stated previously, informal discussions were conducted with city 
traffic engineers throughout the country as the basis for determining the 
adherence to and use of the pedestrian signal warrants. Other information 
related to the use of pedestrian signals was also obtained with regards to 
types of pedestrian signals in use, signal timing schemes, types of 'l«>rd 
messages on pedestrian signals, and related issues. The following is a 
sl.l'llllary of some of the general findings: 

• Most city engineers stated that .the warrants or guidelines for 
utilizing pedestrian signals are inadequate. Many stated that the 
pedestrian volume warrant, as prescribed in the MUTCD, is too 
restrictive and that they could rarely, if ever, justify the 
installation of signals based on the pedestrian vol1.111e warrant, 
because of the high pedestrian vol 1.111es required (150 per hour for 
8 hours on the highest vol1.111e crosswalk). 

• Many traffic engineers also stated that they do not conduct 8-hour 
pedestrian vo 1 ume counts, so the pedestrian vo 1 ume warrant cannot 
even be considered. A majority of the cities reported that they 
collect at most one-hour to three-hour pedestrian vo 1 ume counts at 
a few locations, such as at school zone locations. Many of the 
cities had virtually no recent pedestrian volume information. 
Most pedestrian volume counts \ltlich were taken were for the peak 
volume periods. Exceptions to this included the cities of Chicago 
and Detroit, \tl'hich each had 12-hour pedestrian volume counts for 
several hundred intersections. Washington, D.C. conducts and 
maintains current 10-hour pedestrian volume counts by approach at 
a large number of intersections citywide and Toledo, Ohio conducts 
manual counts (for a.m., midday, and p.m. peak periods) at a large 
number of intersections citywide. In Seattle, mechanical traffic 
counters were converted to automated pedestrian counters and 
hundreds of mechanical pedestrian volume counts were made several 
years ago to supplement their manual pedestrian volume counts. A 
pedestrian traffic vo 1 ume fl ow map was a 1 so produced for the 
Seattle central business di strict area. Vehicular traffic volume 
data and turning movement counts were generally available for most 
cities, at least on major arterial streets and in the central 
business district. 

• Many cities routinely install pedestrian signals at downtown loca­
tions where other major improvement projects ar-e beir19 implen1ented 
as a st aru:l~_rd policy. Other clties install pedestcl_ari _ s1gna 1 s at 
nearly all school zone locations and/or \tl'herever a pedestrian 
acci_d_ent occur_s_. A1-_school zone locations~ _conmunj_ty aruLpoliti­
cal pressures often force the cities to provide the maximum possi­
ble anount of protection, regardless of whether a site meets the 
School Crossing Warrant. 
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• In many cities, pedestrian signals are being installed at loca­
tions with existing traffic signals W1erever pedestrian activity 
is known to ex 1st. Traffic engineers in these cities state that 
they «topted this policy either because they believe that pedes­
trian signals increase pedestrian safety, or that this is one way 
of protecting them in the case of litigation against the city 
resulting from a pedestrian accident. The justification given for 
such widespread installation of pedestrian signal displays in some 
cities is the statement on page 40-2 of the MUTCD, paragraph 1 
which states: 

nPedestrian signal indications also may be installed 
under any of the following conditions. 

1. \ilien any vollane of pedestrian activity requires use 
of a pedestrian clearance interval to minimize 
vehicle-pedestrian conflicts or W1en it is necessary 
to assist pedestrians in making a safe crossing.n 

That statement in the rtJTCD is a catch-all that allows for the 
justification of a pedestrian signal display at almost any traffic 
signalized location with any pedestrian activity at all, at the 
discretion of the responsible traffic engineer. 

• A few city engineers have expressed their reluctance to use pedes­
trian signals IJ"lless forced to do so, either because of their 
expense to install and operate, or because they doubt that pedes­
trian signals are effective in improving pedestrian safety. 

• A high percentage of pedestrian signals in use are the type \tktich 
provides concurrent pedestrian novements. Most cities Wlich have 
used early or late release signal timing have either converted 
them to concurrent timing or wi 11 do so in the near future. The 
lack of pedestrian and/or vehicle compliance to their respective 
signal displays with early or late release have resulted in safety 
problems, according to several city engineers, {i.e., Cincinnati, 
and Seattle). Subsequently, the timing was changed to concurrent 
timing at these locations. 

• Of about 70 cities contacted, only a few use exclusive intervals 
for pedestrian nnvements, due to the added pedestrian and vehicle 
dela-y "'1kh results f-rom such tinting 1)atterns~ Scranb-'le timing, 
wtrtctr trrvotvf!s- ttre use ora.rcexcTusfve· peclestrfan-lnterval w,th 
di agona 1 crossings, is not conman ly _use~. _Denver-_, _Col 9_ra_d9_,_ ~tiJ1 

.. flas ·-abolft-10 scranb Te-tfmecf-fntersectfons in their downtown area, 
and other cities having a few scramble-timed int~rsec_t ions include 
Richmond, Virginia, New Haven, Connecticut, and Washington, D.C. 
A few cities, such as Tampa and Miani, Florida, and W. Hartford, 
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Connecticut, use exclusive pedestrian intervals (but do not 
generally provide for diagonal crossings) at locations such as in 
school zones, or in locations "1ere moderate to low pedestrian 
vol1.111es exist. 

• Some cities, in an effort to save on the operational tosts of 
pedestrian signals turn off the signal at night to lower their 
electrical costs (i.e., New Haven turns off their pedestrian 
signal displays at 10:00 p.m. each night). 

• A great disparity was found in the application of signal message 
types and operations anong the cities. Although the flashing WALK 
is all owed by the National MUTCD to indicate a potential for 
turning vehicles, many states have not adopted the flashing WALK 
concept in their state manuals. Cities which use the flashing 
WALK were found to use it inconsistently. Some cities report that 
their signal hardware is not flexible enough to easily convert to 
the flashing WALK mode. Virtually all cities which use it report 
that pedestrians basically do not understand either the fl ashing 
WALK or the flashing DONT WALK concept. 

• Most cities have expressed a need to develop a nore realistic 
pedestrian volume warrant. The City of Seattle, for example, has 
proposed the adoption of a pedestrian vol1.111e warrant "1ich is 
comparable to the warrants proposed by Lieberman in the NCHRP 
Project 3-20~ Seattle has adopted the MUTCD School Crossing 
Warrant. 

• In Boston, a unique approach is used with traffic signal phasing 
relative to pedestrians. Prior to a pedestrian WALK interval, a 
flashing green ball is displayed to motorists, followed by an 
amber period. Then, the vehicle signal display is a solid yellow 
ball simultaneous with a solid red ball during the pedestrian 
crossing interval as an added caution to motorists that pedes­
trians are crossing. 

Pedestrian Volume Warrant 

Sllllllary of Existing and Proposed Warrants 

A review of the pedestrian vol1.111e warrant included conducting a com­
prehensive literature review to find other studies \rilich have been con­
GYGted relati~ w th-is warrant. In parttcutar, studtes witch provided­
other reco1T111ended warrants to rep 1 ace the current MUTCD were analyzed to 
detennjne their -va-ltdity--. A-critical analysts -of the MUTCO warrant and 
the other proposed pedestrian vol1.111e warrants was helpful in the develop­
ment of reconmended warrants. ihe articles or publications "1ich were 
reviewed relative to the pedestrian volume warrant include:· 
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1. Current (1978} MUTCD warrant [1] 

2. Research Studies and Reports 

• Box [4] 
• NCHRP 3-20 [3] 
• King [9] 
• Massey (6] 
• Neudorff [7] 

3. Other Agency Warrants 

• Pennsylvania [3] 
• Canada [5] 
• New Zealand [3,4,10] 
• Victoria, Australia [3] 
• Great Britain [3] 
• Ireland [3] 

The following is a brief description of each warrant or study. 

The 1978 MUTCD warrant for Minimum Pedestrian Volume (Warrant 3} is 
satisfied when 600 or roore vehicles per hour enter an intersection (both 
approaches of the major street} for each of any 8 hours of an average day 
along with 150 or more pedestrians per hour during the same period 
crossing the highest volt.Ille crosswalk crossing the major street. For a 
divided highway, 1,000 vehicles or rmre per hour are required. Where the 
traffic speed exceeds 40 mph (64 kph} or in isolated canmunities (less 
than 10,000 population), the requirements are only 70 percent of those 
stated above. At midblock locations, the warrants are the same, provided 
that_ the crosswalk is not closer than 150 (45 m) feet to another esta­
b 1 i shed crosswalk. The canplete warrant, as taken fran the f.lJTCD, is 
given in Figure 14 [1]. 

In 1967, a studi by Box was conducted for the signal canmittee of the 
National Joint C001m1ttee on Uniform Traffic Control Devices [4]. The 
purpose of the study was to review warrants for traffic signals and 
suggest considerations and numerical values for warrants. Of the 
264 references that he reviewed in-depth, approximately 30 were found 
which contributed to ~destrian warrant information. Their recommended 
warrant is as follows L4]: 

•Peaesl.rlarf s1gnfl control is warranted ~en the peak 
_ ~o 1ntrtu~~ pec(~strJao _ de_lay, _ for __ at __ least two .. perJ ads __ of __ an_ 

average weekday, or eight periods of a Saturday or Sunday, 
equals or exceeds 0.5 hours each, and when the peak hour pedes­
trian crossing volume is at least 60 persons, including one of 
the 30 minute periods.• 
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4C-5 Warrant 3. Minimum Pedestrian Volume 

The Minimum Pedestrian Volume warrant ia satisfied when. for each 
of any 8 hours of an average day, the following traffic volumes exillt: 

1. On the major street. 600 or more vehicles per hour enter the 
intersection (total of both approaches); or where there is a raised me­
dian island 4 feet or more in width. 1,000 or more vehicles per hour (total 
of both approaches) enter the intersection on the major street; and 

2. During the same 8 hours u in paragraph (1) there are 150 or more 
pedestrians per hour on the highest volume crosswalk cross~g the ma­
jor street. 

When the 85-percentile speed of major-street traffic exceed11 40 mph 
in either an urban or a rural area. or when the interMCtion lie11 within 
the built-up area of an illolated community having a population of lest\ 
than 10,000, the Minimum Pedestrian Volume warrant i11 70 percent of 
the requirements above. 

A signal installed under thill warrant at an illolated inteniection 
should be of the traffic-actuated type with push button11 for pecle11trians 
croMing the main street. If such a signal ill installed at an intersection 
within a signal system, it should be equipped and operated with contrpl 
device11 which provide proper coordination. 

Signals installed according to this warrant shall be equippec1 with 
pedestrian indications conforming to requirements set forth in other 
sections of this Manual. 

Signals may be installed at nonintersection locations (mid-block) pro­
vided the requirements of this warrant are met, and provided that the 
related crosswalk is not closer than 150 feet to another established 
crosswalk. Curbside parking should be prohibited for 100 feet in ad­
vance of and 20 feet· beyond the crosswalk. Phasing, coordination, and 
installation must conform to standards set forth in this Manual. Special 
attention should be given to the signal head placement and the signs and 
markings used at nonintersection locations to be sure drivers are aware 
of this special application. 

Figure 14. MUTCO - Minimum Pedestrian Vo 1 tJne Warrant. :. 0 

Source: Reference- 1. 
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Simply stated, the warrant requires a minimum of 60 pedestrians ·per 
hour for one hour (or for two 30-minute periods) and al so an average of 
60 seconds of mean delay per pedestrian for one of the two 30-minute 
periods. Accardi ng to the authors, drivers are subjected to longer wait­
ing times frcm their delay warrant, than pedestrians are subjected to 
under their proposed warrant. They justified this based on the a:1ded 
protect ion of rootori sts frcm inclement weather and the a::lded danger of 
injury to pedestrians which are struck by motor vehicles [4]. 

A study was conducted for NCHRP Project 3-20 entitled "Traffic Signal 
Warrants" in 1976 by Liebennan, King, and Goldblatt [3]. The warrant is 
based primarily on pedestrian delay considerations and is presented in 
graphical fonn for undivided streets (Figure 15) and divided streets 
(Figure 16). The procedure involves considering the total major street 
volume (TMSV), the pedestrian volume (Qp), vehicle approach speed, pedes­
trian walking speed, and effective street width. A signal is warranted if 
four plotted points (i.e., four one-hour periods of data) lie to right of 
the curve corresponding to the effective street width. A procedure is 
given in the report for computing the effective street width. Note that a 
minimum of 100 pedestrians per hour are required for meeting the warrants 
in both figures. Minimum required traffic volumes for oodi vided and 
divided streets are 500 vehicles per hour and 1,000 vehicles per hour 
respectively [3]. 

A study was completed by _Kin~ in 1977 in \tllich he prepared warrants 
based on pedestrian delay [9]. lhe de·1ay roodel was based on an exponen­
tial arrival distribution roodel, as developed by Tanner in 1951 [11], 
which was deve 1 oped as a means to estimate pedestrian de 1 ay. Based on a 
30-second assumed accept ab le level of pedestrian delay and a 60-second 
level of maximum tolerable pedestrian delay, pedestrian si9nal warrants 
were prepared graphically for undivided highways (Figure 17) and divided 
highways (Figure 18). The warrant is satisfied if the measured hourly 
pedestrian volume lies above the appropriate Q curve for the given 
street width and vehicle flow rate. Ttlese curves Papply to both intersec­
tions and midblocks and should be exceeded for 4 hours on an average week­
day. The proposed warrant could al so be met or exceeded for 10 hours on 
any weekend providing that at least 3 hours are met on the day with the 
lighter volumes [9]. 

It should be noted that Tanner's delay model is based on the assump­
tion of randcm arrival of vehicles, \tllereas vehicular arrivals in roost 
urban intersections are not likely to be random in nature. Thus, the 
vali-cH~y of using tne T~nner m:,d~l for anal_,}'ZJng_~de~trian cfelaY at-i.rban 
iritersectfons and devefoping -warrants--based on those values may be 
questiClried. 

The study by Masse~ in Australia was conducted in 1962 in which 
warrants were developedor pedestrian crossings and also for pedestrian 
actuated signalized crossings [6]. The acceptable level of pedestrian 
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Figure 15. Proposed pedestrian signal warrant, undivided streets. 

Source: Reference 3 
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Figure 16. Proposed pedestrian signal warrant, divided streets. 

Source: Reference 3 
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Figure 17. Proposed pedestrian signal warrant for an ll1divided highway. 

Source: Reference 9. 
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Figure 18. Proposed pedestrian signal warrant for a divided highway. 

Source: Reference 9. 
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delay utilized was 30 seconds. For roadways with any number of lanes, a 
minimum vol llTle of 500 pedestrians per hour is required for two 30-minute 
periods. A corresponding traffic voJume of 400 per hour is also required. 
A legal pedestrian crossing (without a signal) is •rranted for locations 
with 100 pedestrians per hour, and the law in Australia requires vehicles 
to yield to pedestrians at legal pedestrian crossings [6]. :; 

In 1981, an unpub 1 i shed report was prepared by Neudorff for the FHWA 
project "Traffic Signal Warrants from Gap Detector Data", Wlich involved 
recomnending a pedestrian signal warrant [7]. The study was based on a 
review of other studies and resulted in the following recommended 
warrant: 

"The installation of a traffic signal is justified when, during 
each of any four (4) hours of an average \tfeekday, the major 
street· gap distribution and pedestrian volume satisfy the 
following criteria: 

1. The number of major street gaps \Illich are equal to or 
greater than an "adequate size" is less than sixty ( 60) per 
hour, [NOTE - The size of an ~equate gap is detennined from 
Tab le (20)] and 

2. The pedestrian volume crossing the major street is equal to 
or exceeds one hundred (100) pedestrians per hour." 

The warrant stated above was for both intersections and midblocks and for 
the install at ion of pedestrian signal heads and push buttons for pedes­
trian actuation. 

Table 20. Adequate gap sizes. 

Major Street Adequate Major Street Adequate 
Width (ft) Gap (sec) Width (ft) Gap (sec) 

13 - 16 7 37 - 40 13 
17 - 20 8 41 - 44 14 
21 - 24 9 45 - 48 15 
25 - 28 10 49 - 52 16 
29 - 32 11 53 - 56 17 
33 - 36 12 57 - 60 18 

Ne-te: Gap sizes nave been rounded- up to next highest whote number. 

1 foot• 0.3 m 

Source: Reference 7 
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Numerous state highway agencies have developed their own nodified 
warrants for use in installation of traffic and pedestrian signals. For 
example, Pennsylvania developed a peak hour pedestrian warrant for 
installing actuated equipment (not within 1,000 feet of a signalized 
location). The warrant is met "1en the following volumes are met or 
exceeded for each of any two oours of an average day [3]: 

Urban Areas 
Rural Areas 

Vehicles 

800 
560 

Pedestrians 

250 
175 

The Canadian Traffic Si~nal Installation Warrant includes a specific 
pedestrian volume warrant Ji ch is contained in a 1966 publication and is 
based on pedestrian volumes and delays. The specific warrant is as 
follows [5]: 

•a. Pedestrians on an average must wait in excess of 60 seconds 
before being able to cross the main street in safety; 

b. The number of pedestrians wishing to cross is at least 60 per 
hour; 

c. The conditions specified in (a) and (b) exist for any four 
not necessarily continuous hours of a normal day; 

d. The intersection or other location is suitable for signali­
zation; 

e. The nearest existing or proposed signal installation is 
more than 1,000 feet ~ay. 

The existing delay occasioned to pedestrians should be 
determined by a study at the location in question." 

The Canadian warrants are simi 1 ar to the warrants rec0111Tiended by Box 
in terms of the minimum required pedestrian volumes {60 per oour) and mean 
delay per pedestrian {60 seconds). lbwever, the Canadian warrant requires 
those conditions for 4 hours, compared to 2 30-minute periods in the Box 
recommended warrants. 

The ttew Zealand Traffic• Signal Warrant is_basl!d·on· assigning a 
vehicular equivalent to pedestrian vol urne and then treatlng peaes~rians 
and ve_tlicles tQge_lhJ!r. The )'arr~11_t .1$ as Jo llo~s L~t4-,JQJ: 

•Pedestrian and traffic volume: For the purpose of this warrant, 
pedestrians are considered to be equivalent to one-third of a 
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vehicle up to ·600 pedestrians per hour and as equivalent to_ 
one-sixth of a vehicle thereafter. 

Signals are justified if the total hourly traffic volume on a 
normal weekday averaged over the following hours: 

a. One 11Drning peak hour (between 7:00 a.m. and 9:00 a.m.); 

b. One 11Drning off peak hour (between 9:00 a.m. and noon); 

c. One mid-day hour {between noon and 2:00 p.m.); 

d. One afternoon off peak hour (between 2:00 p.m. and 4:00 p.m.); 
and 

e. One evening peak hour {between 4:00 p.m. and 8:00 p.m.); 

reaches or exceeds both the vol1.111es in the following table:" 

Table 21. New Zealand minim1.111 pedestrian vol1.111e warrant. 

Intersection Total No. of Traffic Warrant 

3 legs 

4 legs 
or roore 

lanes for traffic 
approaching intersec­
tion (available for 

storage) 

3 or 4 lanes 
5 or 6 lanes 

4 lanes 
6 lanes 
8 lanes or more 

Total traffic 
Entering traffic through 
from side roads* intersection* 

240 v.p.h. 
280 v.p.h. 

200 v.p.h. 
240 v.p.h. 
280 v.p.h. 

1,200 v.p.h. 
1,400 v.p.h. 

1,000 v.p.h. 
1,200 v.p.h. 
1,400 v.p.h. 

* This includes the vehicular equivalent of the pedestrian traffic. 

Source: Reference 3 

For example, if 900 pedestrians cross a street, it \liOUld be converted 
to the equivalent of (600)/3 + (900 - 600)/6 = 200 + 50 = 250 "vehicles". 
The 250 would tben be added m with t-he- veh te 1 e volune t either side street 
or through traffic) and checked against the warrant table (Table 21). 

In Victoria, Australia, pedestrian-actuated signals are warranted if 
"the pedestrian volume exceeds 350 per hour in each of three hours for an 
average day in addition to 600 vehicles per hour (both directions) in the 
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s~e three hours. An alternate warrant requires 175 pedestrians per hour 
and 600 vehicles per hour for each of 8 hours. The necessary vol1.111es are 

_reduced to 70 percent of the requirements ~ove for locations with speeds 
above 40 mph (64 kph) or in isolated cities of less than 10,000 [3]. Note 
that the pedestrian volt.Ille requirements do not stipulate the highest 
volume leg as with the U.S. fttJTCO, so the warrant would actually be lower 
than the U.S. warrant in roost cases. Also, an alternate three-hour 
warrant exists, Wlich would allow many locations to meet the warrant Wlich 
would not meet an eight-hour warrant. 

In Great Britain, a total of 1,450 vehicles plus pedestrians per hour 
is the suggested criteria for installing pedestrian signals, or 1,650 if a 
median refuge exists [3]. A special provision is made for actuated pedes­
trian crossings W1ere vehicle speeds exceed 40 mph (64 kph) [3]. One major 
difference between this warrant and the New Zealand warrant is the weight­
ing placed on pedestrians. The Great Britain warrant adds pedestrians to 
vehicles on a one-to-one basis, W1ile the New Zealand counts a vehicle as 
equivalent to 3 pedestrians (or equivalent to 6 pedestrians Wlere 
pedestrian volumes exceed 600 per hour). 

The advisory pedestrian warrant in Ireland ;s based on only one peak 
hour period and requires different combinations of vehicles and pedestrian 
volumes for different street widths, speed limits, and street operation 
(one-way or two-way). For example, for a 44-foot (13 m) street width on a 
twoway street of 30 mph (50 kph), 90 pedestrians and 650 vehicles are 
required during the peak hour. The required pedestrian and traffic 
voltJ11es for the Ireland advisory warrant are given in Table 22 [3]. 

Table 22. Excerpts from advisory warrants, Ireland: minimt.m pedestrian 
and vehicular volumes (peak hour volumes). 

Carriageway Vehicular Volume 
Width Pedestrian Speed Limit 
(feet) Volume (mph) One-Way St. Two-Way St. 

20 80 30 1,175 1,000 
40 1,075 900 

24 420 30 1,100 975 
40 1,000 810 

30 330 30 975 800 
40 aJS 680 

36 240 30 850 650 
40··· ;so- -S°SO· 

44 90 30 650 450 
40 550 350 

Note: 1 mph = 1.6 kph 
1 foot = 0.3 m 

Source: Reference 3 
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School Crossing Warrant 

The establishment of warrants for the installation of traffic signals 
in school zones is intended to provide lllifonnity of traffic control in 

. school areas. The MUTCD did not contain a fonnal warrant for installing 
traffic signals {with pedestrian indications) until the 1971 version. The 
1963 MUTCD generally di scour aged the install at ion of signals at school 
crossings "whereby schoolboy patrols or adult crossing guards can be used 
effectively, where students can be directed to cross at locations ..tiich 
are controlled by traffic COfttrol signals or police officers Mhere pedes­
trian refuge islands provide adequate protection." However, the 1963 
manual specified {as a part of Warrant 3 - MinimlJll Pedestrian Volume) that 
the decision to add signals at school crossings should be based on sound 
engineering judgment, and suggested that a signal may be warranted if: 

"1. Pedestrian crossing volumes at a designated school crossing 
on the major street exceed 250 pedestrians in each of 
2 hours; and 

2. During each of the same 2 hours vehicular traffic through 
the designated school crossing exceeds 800 vehicles; and 

3. There is no traffic signal within 1,000 feet of the 
crossing. 11 

The criteria 1 i sted above should be reduced to 70 percent ~en the 
85th percentile traffic speeds exceed 40 mph {64 kph) or in built-up areas 
of i so 1 ated communities of less than 10,000 population. Signals meeting 
these criteria should be pedestrian actuated with pedestrian indications. 
The 1963 manual also suggested that "the installation of pedestrian 
signals at non-intersection locations is to be avoided". 

The 1971 MUTCD for the first time provided a separate and formalized 
warrant (Warrant 4) for providing additional protect ion at school cross­
ings in situations where there are not a sufficient number of gaps. The 
1978 MUTCD is similar to the 1971 version of the Schoo 1 Crossing Warrant, 
which states the following: 

"A traffic control signal may be warranted at an esta­
blished school crossing when a traffic engineering study of the 
frequency and, adequacy of gaps in the vehie-ular traffic stream 
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as re 1 ated to the number and size of groups of schoo 1 chi 1 dren 
at the school crossing shows that the number of adequate gaps in 
the traffic strean during the period wien children are using the 
crossing is less than the number of minutes in the same period 
( sec . 7 A-3) 11 

• 

The reference to section 7A-3 (School Crossing Control Criteria) was 
made to provide additional details related to adequate gaps. The manual 
refers to the ITE publication •A Progran for School Crossing Protection 11 

[2] for use in determining the frequency and adequacy of gaps in the traf­
fic strean. The 1978 versions of the MCD also provide three provisions 
for locations ~ere traffic signals are installed entirely t11der the 
School Crossing Warrant [l]: 

11 1. Pedestrian indications shall be provided at least for each 
crosswalk established as a school crossing. 

2. At an intersection, the signal normally should be traffic 
actuated. As a minimum, it should be semi-traffic-actuated, 
but ful 1 actuation with detectors on all approaches may be 
desirable. Intersection installations that can be fitted 
into progressive signal systems may have pretimed control. 

3. At non-intersection crossings, the signal should be pedes­
trian actuated, parking and other obstructions to view 
should be prohibited for at least 100 feet in advance of 
and 20 feet beyond the crosswalk, and the installation 
should include suitable standard signs and pavement 
markings. Special police supervision and/or enforcement 
should be provided for a new non-intersection instal­
lation. 11 

Several previous studies have addressed the School Crossing Warr 
In the study by Box, a review of the School Crossing Warrant resultedant. 
the following statement [4]: in 

"In s1.1T111ary, the ITE reconmended school practice using 
delay to pedestrians, accounts for all variables of vehicular 
volume and headway distribution. 11 

The authors then applied that same delay concept to a reconmende 
adult crossing warrant based on pedestrian voltJ11e and delay. The autd 
later su_g_g~~tthat the IT£ school crossing delay warrant could be reshor-s 
as follows [4]: • ••• •• •• tateu 

NContro 1 •• is warranted-when the ntnber of ·adeq(fate gaps-f n 
the traffic strean, during the peak pedestrian crossing period 
of 30 minutes, is less than 30 provided that a minimum volume of 
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60 pedestrians is found during the peak hour, and that the peak 
30 minute gap deficiency occurs at least twice per nonnal 
weekday." • 

That suggested warrant for school crossing has many similarities to 
their reconwnended warrant for adult pedestrian crossing locations. The 
school crossing warrant was also reviewed in the 1976 t«:HRP 3-20 draft 
report "Traffic Signal Warrants" [3]. Their recommended warrant 11essen­
t ial ly replicates the existing MUTCD warrant, but presents it in graphical 
fonnat.• It applies to both intersection and midblock locations and is 
satisfied if the minimum requirements are met for the nonnal ioorning and 
afternoon crossing periods. The curves are given for situations on Lil­
divided highways with a crossing guard (Figure 19) and without a crossing 
~uard (Figure 20), and al so for divided highways with no crossing guard 
(Figure 21). One change fran the ITE warrant is that the number of ade­
quate gaps required for the heavier travelled roadway should be at an 
average of 100 per hour (instead of 60 per hour). Also, an alternative 
procedure is provided in the NCHRP report to apply a part-time traffic 
control device to locations with random vehicle arrivals on the major 
street [3]. 

Numerous studies and pub 1 ications in past years have recommended the 
use of other signal warrants in school crossing locations. A 1977 study 
by the Michigan Department of Transportation recanmended a miniml.811 use of 
avail ab le gaps in traffic as with the ITE procedure, providing that a 
"minimum of 50 children should be utilizing the crossing before applying 
this warrant" [12]. A 1971 study by the California Division of Highways 
specified warrants for school area traffic signals separately for urban 
and rural areas. In urban areas, the required conditions are [13]: 

11 500 vehicles and 100 school-age pedestrians for each of any two 
hours daily w,ile children are crossing to or from school; E.!:. 

500 vehicles per hour for each of any two hours w,ile children 
are crossing to or fran school, and a minimt.111 total of 500 school­
age pedestrians during the entire day." 

In rura 1 areas, the warrants are 70 percent of those stated for urban 
conditions. 

Based on discussions with city traffic engineers around the country 
concerning the existing school crossing warrant, there are four basic 
cone 1 us ions that can be r-eached: 

•· Although not all city traffic engineers agree with the approl}ri-
-· atene-ss- of the MUTCo-scnool ctosslng warr-ant, most cffies seem to 

have accepted it and find it to be reason ab le. For example, a 
recent draft resolution by the Seattle City Council stated that 
the current MUTCD schoo 1 cross 1 ng criteria wi 11 be used to war-
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Figure 19. 
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Proposed school crossing warrant - undivided highway with a 
school crossing guard. 

Source: Reference 3 
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Figure 20. Proposed school crossing warrant - undivided highway with no 
crossing guard. 

Source: Reference 3 
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Figure 21. Proposed school crossing warrant - divided highway with no 
crossing guard. 

Source: Reference 3 
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rant a signal at a school ·crossing location "contingent upon 
funds being available through the City Capital Improvement 
Program and upon whether or not the need for a traffic signal 
can be mitigated by some alternative traffic/pedestrian improve­
ment" [14]. It should al so be mentioned that the City of Seattle 
did not reconmend the MUTCD Minimum Pedestrian Vo 1 ume Warrant, 
but instead reconmended the use of a pedestrian delay-based 
warrant [ 14]. 

2. Many traffic engineers utilize the MUTCD School Crossing Warrant 
to justify several signal installations each year. However, the 
warrant is high enough to prevent the installation of signals at 
a large number of locations where signals •aren't really 
needed. 11 

3. In many (if not all) jurisdictions, the safety of school children 
in school zones is a very emotional and political issue. As a 
result, traffic engineers in many cities are forced to install 
traffic signals at virtually all school crossing locations, 
regardless of whether they meet any warrants. At signalized 
intersections, some cities also provide exclusive protected 
pedestrian intervals, where traffic is stopped in all directions 
and pedestrians have a 11protected 11 crossing interval during 
certain hours of the day. 

4. Generally speaking, adult school crossing guards have been found 
to be quite effective in increasing pedestrian safety in school 
crossings. However, the notion that an cdult school crossing 
guard provides all the needed protection at a school crossing is 
not always true. Pedestrians or vehicles which do not respect or 
adhere to the crossing guard can create a hazardous situa­
tion. 

The use of a traffic signal at a school crossing location may not 
always insure crossing safety. A certain percentage of rootorists can be 
expected to viol ate the traffic signal, particularly during rush hour 
times. A 1 so, studies have shown that a high percentage of pedestrians 
disregard the DONT WALK indication, particularly in cities where little or 
no police enforcement of pedestrian violations exists. 

The five criteria discussed earlier were applied to the MUTCD School 
Crossing Warrant. In terms of appropriateness, the warrant is based on the 
number of adequate -gap-s in tr-affic .nich in itself is -more likely_ to be 
ai,-proprtate --- for a variety uf roadway conditi-ons --tt ~-e., street-- wid-t-h-, 
traffic speeds and vo 1 umes, etc.) compared to strictly a volume based 
warrarrt-~ •••• The -maxlmum-numbe-r- af -gaps- { one-l)er mtnute-)-requirect to warrant-
a signal is quite reasonable, since many past research studies have found 
or supported the assumption of 60 seconds as a maximum anount of delay 
which a person should be expected to endure. The literature and many city 
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engineers tend to support the basic concept of the r«JTCD School Crossing 
Warrant, even though other roodifications have been used in a few cases. 
The School Crossing Warrant was rated as •good" in terms of reasonableness 
and appropriateness {Criterion 1). 

In terms of canplexity {Criterion 2), the procedure outlined by ITE 
for determining gaps frequency and adequacy is relatively strai'ght-forward 
and not t11duly complicated. The practicality of the data collection 
(Criterion 3) is good, since data are collected only during the periods 
when children are using the crossing. At many school locations, this 
represents morning and afternoon periods of 15 to 45 minutes. 

The flexibility of the School Crossing Warrant {Criterion 4) was 
found to be excellent, since the procedure for measuring adequate gaps 
accounts for various combinations of street width and traffic volume. 
Although a walking speed of 3.5 ft/sec (1.2 m/sec) is normally assumed, 
that can be changed in the mathematical calculation of adequate gap time 
in the ITE procedure. 

The acceptability of the School Crossing Warrant by traffic engineers 
(Criterion 5) was rated as good, particularly when canpared to the accep­
tability of the Minimum Pedestrian Volume Warrant. This does not imply 
that traffic engineers only install signals when this warrantis met. 
There will al ways be situations wtlere traffic signals are installed for 
safety or other (i.e., political) reasons, even though the School Crossing 
Warrant is not met. No warrant is perfect for all situations, and good 
engineering judgment must enter into the decision of wtlether to install 
traffic signals. However, the School Crossing Warrant appears to have at 

·· least gained a reasonable degree of acceptance in the traffic engineering 
corrmunity. 

Overall, the MUTCD School Crossing Warrant was rated as "good". It is 
recorrmended that the current MUTCD School Crossing Warrant continue to be 
used as presently stated. 
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APPENDIX F - LITERATURE REVIEW ANO CURRENT PRACTICE 
ON PEDESTRIAN SIGNAL ALTERNATIVES 

Pedestrian Clearance Alternatives 

Past Research 

Nllllerous research studies have been conducted in recent years rel a­
t ive to signal displays for the clearance interval. A study was conducted 
in 1968 by the ITE, in which the steady DONT WALK message ,was canpared 
with the flashing DONT WALK message [l]. The behavior of 177,000 Pedes­
trians was observed at 15 intersections w.ere the flashing and steady DONT 
WALK signals were used. At eight locations, the stead~ OONT WALK message 
was used in the before condition and the flashing DON WALK was used in 
the after and 30-days after periods. The sequence was reversed at the 
other 7 locations. The results are Slll'lllarized in Table 23. 

Table 23 - St11111ary of results in a study comparing the steady 
and flashing DONT WALK indications on pedestrian behavior. 

Conditions Percent Proper Crossings 

Before After Before After 30 Days After 

Steady : Flashing 92 95 88 

Flashing Steady 93 92 95 

Source: Reference 1. 

The results showed that the steady DONT WALK message resulted in a higher 
long-term benefit in terms of proper crossings compared to the flashing 
DONT WALK message. 

In a 1977 study for the Federal Highway Administration, Robertson 
evaluated the effectiveness of the steady DONT WALK compared to the flash­
ing DONT WALK and the steady OONT START message. Before/ after studies 
were used to test devices at four intersect ions ( two sites in each of two 
cities) for each of the experiments. The measures of effectiveness (MOE's) 
used were pedestrian behavior, pedestrian compliance, and user understand­
ing. Robertson noted the following conclusions [2): 

• A steady DONT WALK clearance di splay appears to have the same 
effecttveness -as a. flash-fog -OOMT-WAlK clearance display~ 

107 



• The 0ONT START indication offers little or no improvement over the 
current D0NT WALK indication. 

_~ The author al so stated that additional research is needed to detennine the 
optimal clearance indication. 

It should be mentioned that the experiment involved the use of the 
steady D0NT START indication to replace both the clearance (flashing D0NT 
WALK) and the prohibited (steady D0NT W\LK) indications. With this option, 
pedestrians see no difference between the clearance and prohibited periods 
and could be confused as a result. Another possible option could have 
been to test a three-head pedestrian signal, using a WALK interval, a 
steady D0NT START for the clearance interval, and a steady DONT WALK for 
the prohibition period. 

In that same FHWA study, symbolic pedestrian displays were developed 
and tested as an alternative to existing word messages. A variety of 
symbols and colors were tested (Figure 22) using preference surveys 
directed at 45 traffic engineers and safety experts, 300 pedestrians, and 
a number of elementary school children. 

Three symbolic displays {with red-green and orange-white colors) were 
canpared with the WALK/D0NT WALK messages using pedestrian behavior, 
pedestrian compliance and user understanding as t-l>E's (Figure 23). Before­
after studies were conducted in two cities for each display, and a valida­
tion study was repeated in two additional cities. The following conclu­
sions were revealed [2]: 

• The hand/walking man symbol display is a significant improvement 
over the standard D0NT WALK/WALK display. 

• The standing man/walking man symbol appears to be as effective as 
the D0NT WALK/WALK display. 

• The circle slash/walking man symbol is not as effective as the 
D0NT WALK/WALK display. 

• Even though pedestrians indicated a preference for red and green 
signal indication colors, compliance with orange and ~ite was 
significantly higher. 

• If symbolic pedestrian signals come into use, an educational pro-
gram wn l be necessary for elementary school pedestrians. 

The findings fran that study and other research efforts led to the inclu­
s-ion -0f. the-hand symbol ,(.or.ange) and walking maA-symbol--(wbita)-asoption~- -
al pedestrian signal displays in the 1978 version of the MUTCD. 
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Figure 22. Symbolic pedestrian indications evaluated using 
reference systems. 

Source: Reference 2 
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Figure 23. Symbolic pedestrian displays evaluated using before and after 
observations of pedestrian behavior. 

SQyrce: Reference 2 
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One source of confusion associated with the pedestrian clearance in­
dication occurs when a pedestrian begins crossing on the WALK indication 
and the signal changes to a steady or fl ashing DONT WALK ( or hand symbol). 
Some pedestrians believe that traffic will be released 111111ediately, and 
they attempt to retrace their path back to the sidewalk frCIII which they 
started. One possible cause of this confusion is that the qJearance 
message is not totally consistent with its intended meaning, since the 
message flashes DONT WALK, when the intended meaning is •finish crossing• 
or •don't step off curb•. 

In an effort to minimize this confusion during the clearance inter­
val, the 3M .Oynanic Pedestrian Signal was developed. T,he dynanic pedes­
trian signal displays the "'LK indication during the pennissive interval 
and DONT WALK indication during the prohibited interval, as with conven­
tional signals. During the pedestrian clearance interval, however, the 
WALK indication is optfcally projected in a moving pattern to be visible 
to pedestrians who have begun their crossings during the WALK phase 1.11ti1 
they have ccxnpleted their crossing. Pedestrians on the curb, during the 
clearance interval, see the DONT WALK display. 

The dynamic pedestrian signal was evaluated in separate studies by 
Kyle in 1973, Stoddard in 1974, and in another independent study for 3M 
Corporation in 1974 [3,4,5]. The three studies analyzed pedestrian IJ"lder­
standing, cC111pliance, and behavior (i.e., aborted crossings during the 

."clearance display) and found that the dynamic pedestrian signal was equi­
valent to or better than the conventional pedestrian signal display. The 
dynanic pedestrian signal was recommended for long crosswalks, divided 
roadways, and intersections with a high percentag_e of elderly, ~ung, or 
handicapped pedestrians [3,4,5]. In spite of some of the favor ab le 
aspects of the dynani c pedestrian signal, several potential problems were 
noted. These included: 

• Pedestrian height and walking speed affects the indication which 
i s di sp 1 ayed . 

• Problems may exist with roadway grade, position of signal pole, 
curb height, etc. on the visual field of the projected WALK or 
DONT WALK message. 

• Pedestrians on the curb at the onset of the clearance (who see the 
DONT WALK) observe pedestrians slightly ahead of them (who see the 
WALK) who are walking. This could encourage non-compliance of the 
signal (i.e., the feeling that those pedestrians are crossing now, 

· s-o why shouldn't I cross also.) 

• Some ~d_f!~tr;aris ~e_e_ both_ _JodicatJons at once lC'len -they arrive at 
the-curb at the onset of the clearance interval. 
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• Electro-mechanical problems -have caused the signal to stick on 

WALK, when the traffic signal was red [6]. 

~Although the dynan1c pedestr1 an signal concept is theoretically appealing, 
these problems have discouraged its use to"date. 

Current Practice 

As a part of this study, phone conversations were held with represen­
tatives of 100re than seventy city traffic engineering departments and 
personal visits were made to about 25 of those cities. Observations were 
made relative to the types of pedestrian signal hardware and the node of 
operation of the signals (i.e., flashing or steady) during different in­
tervals. By far, the most canmon clearance indication in use today is the 
flashing DONT W\LK word message. A few cities, such as Washington, D.C., 
Saginaw, Michigan and Denver, Colorado, have recently converted to the 
S)fflbol ic fl ashing hand indication at a portion of their signalized inter­
sect ions. 

Several cities still utilize the solid DONT WALK display to indicate 
both the clearance interval and the prohibited crossing interval. While 
not prev a 1 ent, a few cities st i 11 use the orange WAIT di sp 1 ay ( steady or 
flashing) to indicate clearance. The WAIT signal displays \tlere generally 
the incandescent signal types which were an optional design given in the 
1963 MUTCD. A few of the gas-filled tubing signals were also found with 
_the DONT WALK indication, as shown by Figure 11 in Appendix D [7]. 

Information from several sources was used to identify the pedestrian 
clearance indications used in other countries. One of the more prominent 
sources on this subject was a 1975 FHWA report entitled "European Experi­
ence in Pedestrian and Bicycle Facilities", [8] which included findings 
based on visits in May 1974 to several cities in Germany, the Netherlands, 
Denmark, Sweden, and Great Britain. The City of Delft (in the 
Netherlands) was the only European city visited which used a flashing 
device for the clearance interval. A flashing green pedestrian symbol is 
used to designate the clearance interval. The steady symbolic red display 
which remains activated during the DONT WALK interval, is commonly used 
for the clearance interval in other cities in the Netherlands, as well as 
in Derwnark and Sweden. A su11111ary is provided in Tab le 24 of the current 
practice in various countries relative to indications for the clearance 
interval an~ pedestrian-vehicle conflicts. Most of the information was 
taken from one FHWA report by Fee [8]. 

The absence of a pedestrian signal indication ts used in -Great -
• BrTfafo as the pedestrlan-cleararice fr,terval. The s-r,tlsn rrmn tne--use 
_ of pecie,s'trjan __ $j.9na}s_ptirn~riJy to_interse~t_iQ_n_s wiJh_ ~~1 u_sJy~t__prc,Je,cted ____ _ 
pedestrian intervals. Pedestrians at these locations generally were found 
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States 
l!,l,!,!> 
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Table 24. Pedestrian signal indications as they are used in different countries. 
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Pedestr~an Signal Indication 

f .. alk lnternl To Pedestrt111 
For the I lndtute Don't Walk ClearMCe 

INlk lnterv.1 i Potential Conflicts lnternl lnternl Speclll llltes 

lillite •wa11t• [ ...,._ aenttoned. Red •watt• MSHge Pedestr1• st1111l Pedestrt• 1t9111ls are 
aesuge • (swttchtng to,_.. llelds go blank usec1 ... , ... n y ... 
( sw1tcht119 to boltc MSHge) durtng thts tnter- the pedestrt• ts 
s)llboltc Illies- val. fully protected. 
sages) : [I 

I 

Lun_. llltte Soltd .- flashing Portland or ante Fluhtng Don't Thi flnllt .. walk 
soltd -Walt• .,de for "Walt• or •0on•t Walt•.- Walk .. 11111d (scae contept .,. ftrst 1tl-
or s)llbo11c t)llboltc walktng s)llbo ltc hand ctttes sttll use a troduced 1t1 the ltn 
walking..,. ••• (soae ctttes sttll solid •0on•t Walk• edtt10II ef tile tlffCD. 

use the •watt• or •watt•) The opttOHl s,-oltc 
MSUge) 111ft (Walk interval) 

and s,-olk hind 
(Oon't Walt tnterval) 
were tntreduced tn 
the 1978 vers ton ~ 
the IIITa>. 

S)lllb011c • lone aenttoned. S.)llllboltc Red Stand- S)lllbo11c Red Stand- None 
6rHI Walking Ing Nin tng ... 
Man ' 

! 
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Walking Min 

' 

Source: Reference 8 
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Table 24. P,destrian signal indications as they are used in different.countries (Continued). 

Pedll!strtu; Signal lndtutton 

Country 
for The 

Walk Intend 

Syaboltc ; 
Green Walking 
Man 

Netherlands(,!! Syaboltc i 

Green Walking 
Man 

' 

I 

: Walk Interval To 
I Indicate 
P~enttal-Conflicts 

/v•now flashing s,._ 
,bcJl of a walking aan. 
1
.,..idl ts set on .,. 
1~le aiaed at the 
/driver. 

,._ aenttoned. 

Denlllrk (12) S)aboltc / None aenttoned. 

s.ectenl.!!.l 

Green Val~tng 
Maft I 

' I 

I 

S)'llbOltc i 
Green Walktng 
Man 

._ aentloned. 
' 

Don't Wilk 
Interval 

Syaboltc Red Nan 
(soae signals have 
double red signal 
heads). 

S)'llbo It c Red Man 

Pedestrian 
Clearance 
Interval 

S)llboltc Red Stlftd-
tng Man (s- IS for 
Don't Walk interval) 

S)llll>oltc led Stand­
tng MM (s .. IS for 
Ooft't Va1k). Soae 
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green 11111. 

S)llboltc Red Stand- S)'llboltc Red Stanct-
lng Man Ing Man 
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ing Man 

SJllboltc Red Stand- · 
tng Man 

Source: Reference 8 
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to violate the WAIT indication due to the long W\iting times that are 
associated with pedestrian signals in Great Britfan LS]. 

An attempt was made in the FHWA report to subjectively assess. the 
observed levels of pedestrian compliance to the signals anong the various 
countries. Observed compliance appeared to vary widely fran higb· compli­
ance in Germany to poor compliance in Great Britain and some cities in the 
Netherlands [8]. A wide· range of pedestrian compliance rates eave also 
been found in the U.S. among various cities and parts of the country as 
discussed earlier [9]. There is little or no evidence that attributes the 
level of pedestrian compliance to the type of pedestrian signal message. 
For example, several of the European countries (i.e., Demark, Sweden, and 
Germany, and some cities in the Netherlands) utilize the symbolic pedes­
trian signal !ff8SSages with no special flashing 11Dde for the clearance 
interval. Yet, observed pedestrian compliance rates were found to vary 
widely anong these countries. 

The symbolic red standing man and green walking man are also used in 
Mexico and Israel, as reported by Robertson [9]. In Canada, the outline 
of the symbolic hand (orange) and walking man (white) are used for the 
DONT WALK and WALK intervals, respectively. These messages were found to 
be preferable to the European standing-man/walking-man displays in a 
1967 study (14]. 

. In ~dition to the traditional pedestrian clearance indications dis­
, cussed earlier (i.e., fl ashing DONT WALK, steady OONT WALK) there were 
.. also numerous other devices wiich are currently being used as supplements 
to or in place of the clearance indications discussed previously. For 
example, Washington, D.C. has recently equipped several intersections with 
audible pedestrian signals, waich were intended to aid visuaMy impaired 

,:pedestrians. The devices enit various frequencies of noise at the begin­
ning of each walk interval and change pitch, tone, or pattern at the onset 
of the clearance interval. 

Another type of clearance indication was observed in Detroit, \tihich 
was a three-section signal device with a WAIT, yellow ball (clearance 
interval), and WALK, as illustrated in Figure 24. A three-section signal 
with a DONT START message for the clearance interval was also installed 
and tested in Mi ani, Florida. Al though observations indicated that no 
significant difference exists in pedestrian behavior between the DONT 
START and fl ashing DONT WALK, pedestrians interviewed after crossing the 
intersect ion stated they preferred the OONT START message as being less 
confusing (15]. In Houston, Texas, a two-headed WALK/WAIT message is used 
at many locations, \there the WAIT is steady or flashes during the clear­
-afle-e i-n-t-erv-a-l. 

-In- Browarct Ccrunty,-Florfda, experimental stickers were developed and 
pl aced on the pedestrian signal poles to give the meaning of the fl ashing 
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DONT WALK, as well as the steap;_y • ~LK. and steady OONT 16\LK indications. 
These stickers were an attempt· to educate the public, l"'educe confusion·and 

# ~hereby improve compliance to pedestrian signals. A sign with s1!'111ar 
.f information is currently used in Albany,·New York, at virtually all pedes­

trian signal locations. The sign {in black'IC and orange on wiite background) 
is shown in Figure 25. • 

Various types of educational programs are al so underway in several 
cities to help teach pedestrians the meaning of the pedestrian signal in­
dications. For example, the city of Seattle has printed and distributed 
brochures which explain the meaning of the steady WALK, the flashing DONT 
WALK, and the steady OONT WALK. A copy of the brochure is shown as 
Figure 26. Baltimore has printed and distributed various types of litera­
ture aimed primarily at the pedestrian for safety in street crossings. 
Many cities throughout the U.S. have utilized radio and/or television 
commercials to encourage greater pedestrian safety. In many areas, 8:iuca-

, tional programs related to crossing safety are presented to school age 
children to initiate good pedestrian behavior. 

Alternatives to Indicate Potential Conflicts With Turning Vehicles 

Past Research 

Several articles and publications were found related to alternatives 
to indicate potential conflicts with turning vehicles, wiere researchers 
have examined the flashing WALK versus the steady WALK indications. A 
1968 study by Welke [16] was performed in Washington, D.C. wiich evaluated 
the effect of the flashing WALK indication on turning vehicle delay, com­
pared to: (1) blank-out DONT WALK units; and (2) green-yellow-red vehicu­
lar traffic signals (no pedestrian signals). The blank-out units are those 
which provide no message (i.e., the signal head is blank) during a parti­
cular interval. A time-1 apse, 16 mm camera was used to collect before and 
after data during hours of 11:30 a.m. to 1:30 p.m. on weekdays. The 
flashing WALK did not result in any significant change in turning vehicle 
delay compared with the blank-out DONT WALK. However, a significant reduc­
tion in right-turn vehicle delay was found with the flashing WALK compared 
to the use of traffic signals al one. The author did not compare the 
flashing WALK display to the steady WALK display, but recommended the use 
of the flashing WALK for non-vehicle-free crosswalks with two or nnre 
turning vehicles per cycle for any eight hours of a given day. At loca­
tions with one or fewer turning vehicles per cycle, the standard green­
yel low-red vehicle signals (i~e., no pedestrian signals) were recom­
_mended. 

-- --- - - ---- ----- ----- -- --------------

A quite different finding regarding the flashing WALK was reported in 
a study_ by Sterling _ in _1974 [17 J.__ A_ study_ of pedestrJan observ at ton .rate 
(percentage of legal crossings) and conflict rate (percentage of crossing 
with speci fie ally defined interruptions) was made at two intersect ions in 
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Figure 24. Three-section signal using the yellow ball as the 
clearance indication. 
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STEADY 

FLASHING 

FLASHING 

0.K. 
TO 

CROSS 

START CROSSING 
WATCH FOR 

TURNING CARS 

DON'T· START 
FINISH CROSSING 

IF STARTED 

-PEDESTRIANS 
SHOULD NOT BE 
IN CROSSWALK 

Figure 25. Sign to explain the meaning of the pedestrian signal 
indications - Albany, New York. 
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....... Clllil .. •..._.I .. DON'T 
WALK ...... 11-. 

Sholdy.._the ...... OON'TWAI.Kchll,pl 
• toa steady DON'T WAile, opposing vehicles wll 
pt a peen llaht and may bepl top 

Manyolder ~.,.... ,__ noftatlq 
lntefvals, but the OON'T WAUC warns you lor a 
lonprpenod.lllk>WllllcyouenoughlJmetoflnbh 
croulhc the street lf'you ... al,Ndy bepl. 

The OON'T WALK -- •lalt ~ the 
peen and yelow liahb '°' oppoelns vehldes. 

\\1lerl the DON'TWALK 1f1n II on and you want 
ID aou, check lor a pedest,tln button and wait 
lorthe next WALK sign.~. yow wait wll . 
be'leu than one minute. 

REMEMBER - Al;WAYS lool< both w,1ys 
be-fore crossing. Alld STAY ALERT! 

1his brochufe was p,epared loryow Information 
by the City of Seattle Department of 
Engineef'o1ig. If you have questions, caN the 
Traffic Signal C)pe.•110111 Seclion at 

625-2347 

d st . I e e r1an 

S1gnais 

.. 
Sftlllt 
l'.a;laeailll 

Figure 26. Pedestrian safety brochure used in Seattle, Washington. • 
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"Why doeln1 the WALK • n,,,t stay on lon1 
enoush for me 10 aoss rhe st,eerr 

"Why do some ol the DON'T WALK slsns flash 
Md olhen don'lr 

"'\\tto has,,,,,. ol way In• aoaw.alk-me or m 
11Utomobller 

To...., ..-,llw,MOII hql••ltr atlce4 by 
petlettrun1, your Suttle traffic: Ellplfff ....... 
Pet1eaan .. s1pa1a 

)Ult .. motor ~ ~ obey trafftc llghts 
and sips. tine lnctk:Mors tel pedestrians what 
todo. •. 

. . . . . . -. - . : -... -

Alter looking both ways, sta,t IICfOII the street. 

You might not reach the opposite a.Nb before 
the DON'T WALK signal flashes, but ff you enter 
a crosswalk during the WALK signal, you wlll 
have the lepl right and enouah lime to 
complete aouing. 

If you need the mulmurn aoulng time, cross at 
the START of the WALK slgMI. 

BUT­

llleWAI.KllplldoesllCICpa1•1teaAMy. 

Al ..,.alized lntenectlons, you hrie,tafltof way 
over vehicles stoppedortuffllnalllthelight-but 
careless ~rivers might not yield. 

In both 1976 and 1977, 116 pedestrians we,e 
struck by c.ars while "protected"' by the WALK 
signal. 

ALWAYS LOOK IOTH WAYS IEFOIE 
CROSSING A STREET-THEN STAY ALERT. 

..... ,....,.. .......... IJON'T 
WAI.I(•- CAUTION! 

._.~toathlldyDON'TWAUC.theM., 

....., .,._ warn you ht traffic wll lOOft be ...... • 

"you ~alnladyln the--. CGndnueaaou. 

the ...... DON'T WAlk co.nblned wllh the 
WAI.IC pves the average pedestrilln ~ to aou 
from a.Nb to a.Nb. 

If you .. on the lldeMlk _._ the DON'T 
WALK• comes on« bepts to flash. wait for 
lhe next WALK signal. Othetwlse, you may not 
have enough time to aoss. 

,.,.,.,.,.,./.1 
DONT WALK IS A WARNING. 

/•\'/'\'/•\'I '\ 

figure 26. Pedestrian safety brochure used in Seattle, Washington (Continued). 

• 



a comparison between the flashing WALK and the steady WALK. The two major 
conclusions from the study were as follows: 

1. A significantly higher percentage of both legal crossings and 
decision legal crossings occurred with the steady WALK tfian with 
the flashing WALK.I 

'r 
2. A significantly higher percentage of illegal conflict crossings 

occurred with the flashing WALK than with the steady WALK. 

A compliance rate of only 29 percent was -observed with the fl ashing WALK, 
compared to 51 percent compliance with the steady WALK. The conflict rate 
was 8 percent for the flashing WALK, compared to 6 percent for the steady 
WALK, and this difference was found to be statistically significant. The 
author cited the unclear meaning of the fl ashing WALK as the primary 
reason for its ineffectiveness. 

In the 1977 FHWA study by Robertson, 400 pedestrians were surveyed in 
two cities regarding the meaning of traffic signals [2]. ())ly 2.5 percent 
of the pedestrians understood the meanings of the flashing and steady 
WALK, and less than half of the pedestrians expected vehicles to turn into 
the crosswalk { even though about one-fourth of the total traffic in these 
two cities were turning vehicles). In that study, Robertson compared the 
flashing WALK and the steady WALK in terms of pedestrian behavior, pedes­
trian compliance, and user 1.11derstanding at a total of four intersections 
in two cities. The major conclusion was: "flashing WALK is not an effec­
tive means of warning pedestrians about turning vehicles". The author also 
recommended that further research be conducted to determine the best means 
of alerting pedestrians and iootorists about turning vehicle conflicts. 

Current Practice 

The flashing WALK indication is used in a number of cities throughout 
the country, such as Washington, D.C. However, many states {e.g., 
Michigan and Washington state) have not yet adopted the flashing WALK con­
cept either because of reservations ~out the effectiveness of the flash­
ing WALK or because of problems with converting existing signal hardware 
to allow the flashing ioode. 

According to the FHWA report mentioned earlier, no special signal 
messages are routinely used in Great Britain, Sweden, Denmark, or the 

l A decfsfori- leg-al crossing is one in \lilich a pedestrian arrives during 
the D0NT WALK intervaL_and_ waits ·1.11tJl tile WALK _message is--displa;yed 
-b-ef <ire c-ros ifinf~ --- -- -
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i Netherlands to alert ~destrians of· potential conflicts (8]. ln-~these 
0; countries the sane display (usually a steady symbolic green man) is used 
' for the WALK interval, regardless of whether or not the interval provides 

exclusive protection to the pedestrian. •• 

Various types of sign and signal. devices have been tested and used by 
state and local highway agencies to indicate the potential for pe~estrian­
vehicle conflicts. These messages have been directed at the notorist, as 
well as the pedestrian. For exa-nple, in Ann Arbor, Michigan, a blue, 
black, yellow, and white RIGHT 11JRN f4JST YIELD TO PEDESTRIAN sign has been 
placed at several locations near the campus of the University of Michigan 

.• (Figure 27). In Detroit, a black, and yellow rectangular sign WATCH FOR 
.• PEDESTRIANS WHILE 11JRNING (Figure 28) has been placed at several downtown 
. locations. In Washington, D.C., a black on red dia-nond shaped sign was 

'.' observed which says YIELD TO PEDESTRIANS WHILE 11JRNING. In Manchester, 
New Ha-npshire, 36 inch by 36 inch (90 by 90 cm) white signs with a yield 
symbol in red and black lettering (Figure 29) have been installed at 
fourteen intersections (6]. Other than the flashing WALK pedestrian indi­
cation, there is no provision in the ..UTCD for standard traffic control 
devices to provide this warning message. 

Some displays have also been aimed at ~edestrians relative to watch­
. ing for turning vehicles. For example, ineattle, a two-headed pavement 
marking which says LOOK BOTH WAYS is painted on many sidewalks at inter­
sections where no pedestrian signals exist (Figure 30). In ~dition, 

• brochures are used in Seattle to help teach the public the meaning of the 
steady WALK {Figure 26). _The brochure reminds the pedestrian to look both 
ways before crossing the street even when a steady WALK is displayed (the 
flashing WALK is not used in that state). The sign placed on signal poles 
in Albany, New York {Figure 25), and the stickers in Broward County, 

. Florida, also alert pedestrians of the meaning of the WALK and flashing 
WALK indication, as discussed earlier. 
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Figure 27. Pedestrian yield sign (for motorists) used in 
Ann Arbor, Michigan 
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Figure 28. Warning sign used in Detroit, Michigan. 
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PEDESTRIANS 

Figure 29. Pedestrian yield sign (for 11Dtorists) used in 
.Manchester, New Hampshire . 

Source: Reference 6 
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Figure 30. LOOK BOTH WAYS sidewalk message used in Seattle, Washington. 
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126 



Alternative 1 

PEDESTRIAN siGNALI ZATl-~ ALTERNATIVES : 

TECHNIQUES TO INDICATE CLEARANCE 

Description (Color, Movement, Message, Size, Etc.) 
--€:.;; 

Educational campaign to.inform pedestrians as l the 
meaning of the flashing DCfiT WALK (or hand). Radio, :news­
paper ads., handouts, and/or Te1evision ads. may be used 
in one somewhat isolated city. 

Sketch or Drawing of the Alternative 

These advertisements should be used in conjW1ction with 
existing pedestrian signals in a specific area (preferably with 
the standard word or symbol message). The selected city 
should be one which is known to have a pedestrian safety prob­
lem. 

Past Use of the Alternative 

Various educational campaigns have been used in the past 
to inform the public about the meaning of traffic control 
devices, use of seatbelts, need to not liter along the high­
way, etc. 

Justification for Use 

There. already exist:'_'\T~rio~ c:e>~i_l\lations of J?~~~EJ1::r_i_ll!l 
signalindrcations tn terms of colors, nashlng versus non­
flashing messages, standard vs. non-standard messages, etc. 
Instead of only trying more •new• indications (which could 
cause more confusion), it may be more effective to inform 
the public of the meaning of existing pedestrian indications. 
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TECHNIQUES TO INDICATE CLEARANCE (Continued) 

Potential Advantages 

•Such an educational campaign could include an explanation of 
not only the clearence interval (flashing DONT WALK) but also 
the flashing WALK and possibly the Yield sign or signal for 
pedestrians. , 

•Pedestrians would not have to guess about the meaning of the 
standard pedestrian indications. 

• The public would not be burdened with still another new type 
of pedestrian signal to understand. 

Potential Disadyantages 

•could be very expensive to educate people at the national 
level. 

•All pedestrians would probably not be reached, regardless of 
the amount or type of advertisement. 

•Current standards for pedestrian signal indications may 
be far from optimal, and it may be more appropriate to provide 
a more self-explanatory indication. 

Estimated Cost of Installation 

Moderate to high, depending on the type of advertisement 
and whether radio/TV/newspapers are willing to donate free 
time or space as a public service announcement. 

Es timatea cost ~ of Maintenance- and -operat-ion ~ 

Ongoing advertisement costs are required. 
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AltarnatJ Je 2 

PEDESTRIAN SIGNALIZATI~ ALTERNATIVES: 

TECHNIQUES TO INDICATE CLEARANCE 

Description (Color, Movement, Message, Size, Etc.) 

School education program regarding pedestrian safety. 
A brief 5-10 minute presentation with slides (or movie 
footage) could be developed to be shown to school-age 
children and also possibly to other groups (women's club, 
etc.). 

Sketch or Drawing of the Alternative 

N/A 

Past Use of the Alternative 

The American Automobile Association maintains a program 
of pedestrian safety which includes emphasis on school-age 
children. Also, Goodell-Grivas, Inc. has developed a compre­
hensive school safety program for the Rochester school district. 

Dade County, Florida is currently conducting an urban pe­
destrian safety demonstration project under contract with NHTSA 
which includes a primary school education program in the county. 

Justification for tise 

The particular alternative would be geared to the pedes­
trian group with the least understanding of signals and the 
highest pedestrian accident experience of any age group. It 
could be implemented possibly in conjunction with the AAA prog­
ram of child safety. 
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TECHNIQUES TO INDICATE CLEARANCE (Continued) 

Potential Advantages 

•This would be an organized program which could reach a large 
segment of the young inexperienced population regarding the 
meaning of existing pedestrian signal alternatives. 

•It could be merged with existing programs (AAA program, part 
of routine instruction, or programs conducted by police de­
partments, etc.) in various school district. 

Potential Disadvantages 

•Would only reach a small percentage of the total pedestrian 
population, even if it is instituted in all schools. 

•Children are likely to forget the information presented in 
the program unless it is reinforced several times. 

•The specific pedestrian signal altematives and laws differ 
somewhat between cities and states throughout the U.S. 

•The elderly is another group which is overrepresented in 
pedestrian accidents. They, however, would be largely 
excluded from this education program. 

Estimated Cost of Installation 

Varies 

Estimated Cost of Maintenance and Operation 

Costs would continue depending on the nwnber of times 
that presentation is given. However, costs would mostly 
include time for presenting course. 
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Alternative 3 

PEDESTRIAN SIGNALIZATIOO ALTERNATIVES: 

TECHNIQUES TO INDICATE CLEARANCE 

_Description (Color, Movement, Message, Size, Etc.) 

Driver education program through inclusion of pedestri­
an signal information in Drivers Manual. 

Sketch or Drawing of the Alternative 

N/A 

Past Use of the Alternative 

Some information related to pedestrians is contained in 
state Drivers Manuals throughout the country. However, de­
tails of the meaning of the various indications is often not 
given. 

Justification for Use 

The majority-of pedestrians in many _areas are licensed 
drivers. Studies have shown that there is a wide spread 
lack of understanding of the flashing DONT WALK as well as 
the flashing WALK. Therefore, one method of improving un,.. 
derstanding of pedestrians is to include such information in 
the Drivers Manual and work with one or more states to ask 
questions about pedestrians on the drivers test. 
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TECHNIQUES TO INDICATE CLEARANCE (Continued) 

Potential Advantages 

. • A large portion of the population (new drivers) would at 
least be expected to learn about the meaning of pedestrian 
signals. 

•It would eliminate the need to replace all existing pedestri­
an signals. 

Potential Disadvantages 

•very slow and indirect method of educating pedestrians. 

•Evaluation of its effectiveness would be very difficult and 
require data collection several years later. 

•No impact on the young pedestrian group and those who do not 
have a drivers license. 

Estimated Cost of Installation 

Unknown 

-- - -- __ , ~ - --- - -- - - - - ,, ~ 

Estimated Cost of Maintenance arid Operation 

N/A 
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Alternative 4 

PEDESTRIAN SIGNALIZATIOO ALTERNATIVES: 

TECHNIQUES TO INDICATE CLEARANCE 

Description (Color, Movement, Message, Size, Etc.) 

Post a notice of the meaning- of WALK and DONT WALK 
signals at the corners with pedestrian signals (educational 
campaign). 

Sketch or Drawing of the Alternative 

Signal 
Pole 

.... 
Past Use of the Alternative 

aTCH FOR 
1111NNQCAIII 

PIITNIT 
PNIIHa10811D 

• RAIITID 

PEDUnlANI 
IHOULDNOT• 
It cnc I a, I i.LK 

II OK.lOalOSS 
aTCH FOR 

11IINNQ CARS -II ootn; 8TARJ 
FN9t Ql0S8INQ 

FSTARTED ..,_ 

11::::e 
IIQl08SWIUJ( -

This program has been implemented in Broward County, 
Florida on poles with push buttons and pedestrian signals. 
Albany, New York uses a similar sign to explain the use 
of signal actuation devices. Also, Albany publishes "Street 
Sense" literature. 

Justification for oae 

•Inexpensive. 

•Constant reminder to pedestrians. 

•It effects only those who are using the crossing. Time and 
money for education or explanation of signal operation are 
not spent on others. 
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TECHNIQUES TO INDICATE CLEARANCE (Continued) 

Potential Advantages 

•Provides a simple meaning of all pedestrian messages/symbols 
that are used. 

• On-going public education program. 

Potential Disadvantages 

•Must be clearly worded to avoid confusion. 

•Useless to those who cannot read (young, those who do not 
understand English, blind, etc.). 

• May be def aced by vandals. 

Estimated Cost of Installation 

Low 

Estimated Cost of Maintenance and Operation 

Low 
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Alternative 5 

PEDESTRIAN SIGNALIZATiaq ALTERNATIVES: 

TECHNIQUES TO INDICATE CLEARANCE 

Description (Color, Movement, Message, Size, Etc.) ~--
l' 

The steady DONT WALK or flashing hand during the 
clearance and prohibitive crossing interval, and eliminate 
the flashing indication. 

Sketch or Drawing of the Alternative 

a Red 
(Steady) 

White 
(Steady) 

DONT -
- WALK----~ 

··~· 

B 
Past Use of the Alternative 

Red 
(Steady) 

White 
(Steady) 

The solid DONT WALK (or hand) has been used by various 
agencies for clearance instead of the flashing indications. 

Justification for Use 

Moat pedestrians __ do no_t understan.d the ____ flashing_ indica-
tions as compared to steady indications. The use of the 
steady DONT WALK (or hand) during clearance provides a margin 
of safety. 
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TECHNIQUES TO INDICATE CLEARANCE (Continued) 

Potential Advantages 

•The pedestrian doesn't have to interpret a flashing DONT WALK 
or symbol message. 

• The pedestrian is given a margin of safety with a longer steady 
DONT WALK (or hand) indication. 

•This is simpler to understand, particularly for very young 
pedestrians who don't understand the concept of a clearance 
interval. 

Potential Disadvantages 

•Pedestrians who are already in the street and see a steady DONT 
WALK (or hand) may be "intimidated", and think that cars im­
mediately have the green. However, if this occurs, they are 
likely to hasten their crossing instead of either stopping 
midway across the street or turning back to where they started. 

Estimated Cost of Installation 

Low 

Estimated Cost of Maintenance and Operation 

Operation and maintenance may be lower than the flashing 
signal due to fewer on-offs for the bulbs. 
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PEDESTRIAN SIGNALIZATIOO ALTERNATIVES: 

TECHNIQUES TO INDICATE CLEARANCE 

Description (Color, Movement, Message, Size, Etc.) 

START - DONT START message with the word "Pedestrians" 
at the top of the signal. 

Sketch or Drawing of the Alternative 

PEDESTRIANS 

OONT START 

START 

Standard double section signal face 
with addition of the of the word 
"Pedestrian" at top. 

Past Use of the Alternative 

Unknown 

Justification for Use 

Simple and low cost. 
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TECHNIQUES TO INDICATE CLEARANCE (Continued) 

Potential Advantages 

•Clear, unambiguous and low chance of confusion. 

• The "Pedestrians" sign can be used with any signal I display 
or configuration. 

Potential Disadvantages 

•Likely poor compliance resulting from simplicity of opera­
tion. 

Estimated Cost of Installation 

Low 

Estimated Cost of Maintenance and Operation 

Low 
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Alternative 7 

PEDESTRIAN SIGNALIZATICli ALTERNATIVES: 

TECHNIQUES TO INDICATE ~CE 

Description (Color, Movement, Message, Size, Etc.) 

For pedestrian actuated intersections, use a push button 
concept that shows WAIT/CROSS message on the actuation device 
as well as on the pedestrian signal. Operates in the same 
manner as a push button system on an elevator. When the 
actuation device is pressed the WAIT message is shown until 
it is safe to cross. 

This concept uses pedestrian indications which have only 
two modes: Go (CROSS) and Stop (WAIT) . Build the clearance 
interval into the beginning of the WAIT indication such that 
WAIT (or DONT WALK) is shown during the clearance interval. 

Sketch or Drawing of the Alternative 

CROSS· 

WAIT·:: 

PRESS TO 
CROSS ~ (Push Button) 

Past Use of the Alternative 

The WAIT/CROSS concept has been used in the past as well 
as the steady WAIT (DONT WALK or DONT START) . 

.Tusti ftcatton for tJse 
... 

--- -s1mp·1·e· non..;confuslng could. eiicit uriilorin response. Most 
people are familiar with bi-modal concept such as "CROSS 
STREET/WAIT". Couid set up like elevator button. and display 
and have bi-modal color/word concept - add audio message 
signal (just as elevator does when car arrives) when pedes­
trian signal goes from CROSS to WAIT and WAIT to CROSS. 
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TECHNIQUES TO INDICATE CLEARANCE (Continued) 

Potential Advantages 

• Simple. 

•won't confuse pedestrians. 

•No education campaign for pedestrians required. 

•Uses established concepts. 

Potential Disadvantages 

•Traffic engineer has to set proper timing for both vehicular 
and pedestrian traffic, wait signal must permit elderly person 
in middle to continue across~ to go back to starting place. 

Estimated Cost of Installation 

Moderate 

Estimated Cost of Maintenance and QPeration 

Moderate 
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Alternative 8 

PEDESTRIAN SIGNALIZATic».1 ALTERNATIVES: 

TECHNIQUES TO INDICATE CLEARANCE 

_Description (Color, Movement, Message, Size, Etc.) 

"WALK - WAIT AT CURB" - word message either steady or 
flashing. The WAIT AT CURB 
message is shown during the 
clearance and DONT WALK inter­
val. 

Sketch or Drawing of the Alternative 

WAIT AT 
CURB 

WALK 

Standard double section signal face. 

Past Use of the Alternative 

None known 

Justification for Use 

Simplistic 

141 



TECHNIQUES TO INDICATE CLEARANCE (Continued) 

Potential Advantages 

• Less chance of confusion, as message is clear and unambiguous. 

Potential Disadvantages • 

eA simplistic word message like this may result in poor compli­
ance. 

•Difficult to understand by young children and those who cannot 
read English. 

•May not offer any real advantage over the WALK/DONT WALK message. 

Estimated Cost of Installation 

Moderate 

Estimated Cost of Maintenance and Operation 

Moderate 
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Alternative 9 

PEDESTRIAN SIGNALI ZATI~ ALTERNATIVES : 

TECHNIQUES TO INDICATE CLEARANCE .. 

_Description (Color, Movement, Message, Size, Etc.) 

Three-section signal with center section (yellow) for 
clearance, steady orange DONT WALK with flashing or steady 
yellow DONT START, and steady white WALK. 

Sketch or Drawing of the Alternative 

Orange 

Yellow 

White 

DONT 
WALK 

~:,~;i~::-.... 
µ:·.DONT • 
istS.TART· 
:~}~i..~ •. ~ 

WALK 

or 

Past Use of the Alternative 

The OONT START in a two-head signal was tested by Robertson 
in a FHWA study and by an ITE committee in Miami. 

Justification for Use 

Motori•t• and- pedestrians- -generally -understand- that ·the­
yellow color and the center signal head indicate a clearance 
interval. A flashing DONT WALK is not understood by pedestri­
ans, since the same words are used after the clear~nce is over. 
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TECHNIQUES TO INDICATE CLEARANCE (Continue«!) 

Potential Advantages 

• Simple and unambiguous, more readily understood by pedestrians. 

• More directly and accurately indicates the proper message 
to the pedestrian compared to the flashing DONT WALK. 

Potential Disadvantages 

•Not a currently used design, so a period of acclamation/ 
adjustment would be needed. 

•There may be a question whether the pedestrian really needs 
to know when the clearance interval is in effect. 

Estimated Cost of Installation 

Moderate or slightly higher than traditional signals due 
to the extra hardware needed . 

•• Estimated~ cost~of·Mairit.enance • ana Operation~·· 

Moderate to slightly higher due to three signal sections. 
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Alternative 10 

PEDESTRIAN SIGNALIZATIOO ALTEBNATIVES: 

TECHNIQUES TO INDICATE CLEARANCE 

Description (Color, Movement, Message, Size, Etc.) 

Three lens pedestrian signal using a yellow ball to 
indicate clearance interval. 

Sketch or Drawing of the Alternative 

. 

Steady 
-~T 

WALK Orange 

Steady • Yellow 
.. 

Steady WALK White 

Past Use of the Alternative 

Some New England cities utilize a steady red and yellow 
ball to indicate the pedestrian clearance interval on regu­
lar signal heads (side mounted signals). 

Justification for Ose 

Pedestriana are accustomed to traffic signals and 
associate a yellow indication as a •prepare to stop" or 
•clear the intersection• display. This display has a good 
possibility of being properly interpreted by the pedestrian. 
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TECHNIQUES TO INDICATE CLEARANCE (Continued) 

Potential Advantages 

•No complicated word display needed. 

•Simplistic, symbolic clearance display. 

Potential Disadvantages 

•May confuse drivers seeing a yellow ball. 

•Very young pedestrians may not understand the meaning of the 
yellow ball. 

•An educational program may be needed to inform the public. 

Estimated Cost of Installation 

Moderate to slightly higher than the existing standard 
WALK/DONT WALK pedestrian signal. 

~ - - - -

Estimated Cost of Maintenance and Operation 

Moderate 
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Alternative 11 

PEDESTRIAN SIGNALIZATIOO.ALTERNATIVES: 

TECHNIQUES TO INDICATE CLEARANCE 

Description (Color, Movement, Message, Size, Etc.) 

Symbolic message using green-yellow-red colors to com­
municate WALK/DONT WALK instructions to pedestrians. All 
three indications are shown on one face thus decreasing the 
size of the signal while increasing the visibility of the 
symbol message. 

Sketch or Drawing of the Alternative 

Green Yellow Red 

II • II 
Past Use of the Alternative 

·standard symbols used for WALK and DONT WALK. Different 
colors have been used in the past. 

symbols can ·be interpreted by- thoihi! too young to read. 
Colors are standard for "Go", "Prepare to Stop", "Don't Go". 
Three distinct symbols for three distinct intervals. 
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TECHNIQUES TO INDICATE CLEARANCE (Continued) 

Potential Advantages 

• Young children can understand, as can those who can't read 
English. 

•Same colors as shown to drivers. Pedestrians may associate 
the yellow indication in the same manner as the traffic 
amber signal and not start crossing or "run like the wind" 
to complete their crossing. 

Potential Disadvantages 

•In past studies, green and red have not performed as the 
best colors. 

•Technology may not exist to display all three symbols on 
the same lense. 

Estimated Cost of Installation 

Moderate or somewhat higher than existing two-indication 
pedestrian signals. 

Estimated Cost of Maintenance and Operation 

Moderate 
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Alternative 12 

PEDESTRIAN SIGNALIZATI~ ALTERNATIVES: 

TECHNIQUES TO INDICATE CLEARANCE 

Description (Color, Movement, Message, Size, Etc.) 

Pedestrian symbols used in coni:>ination with a word 
message in the following manner: 

• WALK interval - Walking man (steady). 

•Clearance interval - Red hand with WAIT message. 
(flashing). 

eDONT WALK interval - Red hand with WAIT message. 
(steady). 

Sketch or Drawing of the Alternative 

II 

Standard symbolic signal face as shown 
with combination of flashing DONT WALK 
message and raised hand symbol for the 
clearance interval and a steady 
WAIT message and raised hand symbol 
during the don't walk interval. 

Past Use of the Alternative 

None known 

Justification for Use 

Will bring more attention to the pedestrian signal, 
particularly during the clearance interval. 
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TECHNIQUES TO INDICATE CLEARANCE (Continued) 

Potential Advantages 

•Additional factor of safety due to symbol reinforced by word 
message. 

•Attracts attention to pedestrian signal. 

Potential Disadvantages 

• May be misinterpreted as a pedestrian • Yield sign due to the 
flashing. 

Estimated Cost of Installation 

Moderate to slightly higher. 

Estimated Cost of Maintenance and Qeeration 

Moderate to slightly higher. 

150 



Alternative 13 • 

PEDESTRIAN SIGNALIZATIOO ALTERNATIVES: 

TECHNIQUES TO INDICATE CLEARANCE 

Description (Color, Movement, Message, Size, Etc.) 

Use a three color signal to indicate "go", "clearance", 
and "stop" for pedestrians (green, yellow, red). Change shape 
and locate the pedestrian signal so it does not cause con­
fusion (not visible to operators of motor vehicles). A 
"Pedestrian" sign may be used at the top of signal to avoid 
confusion. 

Sketch or Drawing of the Alternative 

Since traffic signals for motor vehicles are round, use 
rectangular pedestrian signals. 

Orange (Red) ~ 

Yellow 

Past Use of the Alternative 

Every pedestrian that drives or has been an observant 
passenger in a car will understand the three color message. 

Justification for Use 

Uses standard colors. Not a difficult concept to communi­
cate to all ages which make up pedestrian population. 
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TECHNIQUES TO INDICATE CLEARANCE (Continued) 

Potential Advantages 

•Simple message,· no words are needed. 

Potential Disadvantages 

• Should have education campaign for the meaning and use of 
three color pedestrian signal. 

• Color blind pedestrians might have same problem as with 
other traffic control signals, but can tell from placement 
of light what to do. 

Estimated Cost of Installation 

Low to Moderate 

Estimated Cost of Maintenance and Qeeration 

Low to Moderate 
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Alternative 14 

PEDESTRIAN SIGNALIZATICfi ALTERNATIVES: 

TECHNIQUES TO INDICATE CLEARANCE 

_Description (Color, Movement, Meas age , Size, Etc. ) 

WALK - OONT WALK with audible bell (as in railroad 
crossing). The clearance interval is built in to the don't 
walk interval such that a steady DONT WALK indication is 
shown throughout both intervals.· A steady WALK is shown 
during the crossing interval. 

Sketch or Drawing of the Alternative 

• 

OONT 
WALK (Bell) 

Standard double section signal face with the 
audible bell coordinated with the DONT WALK 
message during the clearance interval (and 
possibly during the entire DONT WALK interval). 

WALK 

Past Use of the Alternative 

The use of an audible message during the DONT WALK is 
unknown. 

Justification for Use 

Will .. increase attention· to-signal indications- at pedes-- -
trian crossing. 
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TECHNIQUES TO INDICATE CLEARANCE (Continued) 

Potential Advantages 

.• May prevent pedestrians from starting to cross when there 
is not sufficient clearance time. 

•Will be particularly helpful to the blind and the elderly. 

Potential Disadvantages 

•Noise may be disturbing/distracting attention of motorists. 

•May create more confusion among pedestrians crossing in the 
perpendicular direction. The use of an audible message may 
be more appropriate when used with an exclusive pedestrian 
crossing phase. 

Estimated Cost of Installation 

Moderate to higher than existing pedestrian signals 
due to the hardware needed for the audible message. 

-

Estimated Cost of Maintenance and Operation 

Moderate to high due to maintenance for the audible 
hardware. 
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Alternative 15 

PEDESTRIAN SIGNALIZATICll ALTERNATIVES: 

TECHNIQUES TO INDICATE CLEARANCE 

Description (Color, Movement, Message, Size, Etc.) 

Walking man - raised hand symbols with an audible 
message. The flashing hand symbol may be used during the 
clearance interval. 

Examples of audible message can include: 

1. Pedestrians, please do not start crossing main 
street. 

2. Pedestrians, ple~se wait at the curb until the walk­
ing man symbol appears. 

Sketch or Drawing of the Alternative 

II 
a 

Standard symbolic signal coordinated 
with audible message. 

Past Use of the Alternative 

Limited experience of the audible signal in England and 
the U.S. No known studies using an audible word message. 

Just-ificat---icm for Use 

-- Wi.i-1 increase- safety -elements· of pe·des·trt·an cro-s·stng by _ 
providing explicit directions to pedestrians. 
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TECHNIQUES TO INDICATE CLEARANCE (Continued) 

Potential Advantages 

•May prevent pedestrians from starting to cross when there 
is not sufficient clearance time by providing explicit 
instructions. 

•Will be particularly helpful to the blind and the elderly. 

•Message in different languages can be made in bilingual 
areas or in cities with large nunbers of tourists from 
foreign countries. 

Potential Disadvantages 

• Noise may be disturbing/distracting attention of motorists 
as well as businesses and residents in the area. 

• May create more confusion among pedestrians crossing the 
perpendicular direction. However, pedestrian confusion may 
be minimized as the street name will be mentioned in the 
message. 

•May be difficult to hear the message due to background noise 
or poor sound reproduction from the speaker. 

•The message may only be repeated once or twice when the 
clearance interval is short. 

Estimated Cost of Installation 

Moderate to high due to audible hardware. 

Estimated Cost of Maintenance and Operation 

Moderate to high due to audible hardware. 
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Alternative 16 

PEDESTRIAN SIGNALIZATI~ ALTERNATIVES: 

TECHNIQUES TO INDICATE CLEARANCE 

Description (Color, Movement, .Message, Size, Etc.) 

Walking man - raised hand pedestrian symbol and word . 
message coordinated with either: 
(1) audible bell or (2) audible message. 

During the clearance interval an audible message is coordinated 
with the flashing symbol and word message. During the DONT 
WALK interval, a different audible message is used with steady 
indication. 

Sketch or Drawing of the Alternative 

II 
DONT 

START 

II 
Past Use of the Alternative 

Unknown 

Justification for Use 

Audible bell or audible message 
used to reinforce each signal 
message. 

Additional attention draWtl to the pedestrian signal due 
to the flashing message and audible message. 

157 



TECHNIQUES TO INDICATE CLEARANCE (Continued) 

Potential Advantages 

•Particularly advantageous to the blind, deaf and the elderly 
with both symbol, word and audible message. 

Potential Disadvantages 

•May create undesirable confusion to pedestrians and other 
motorists. May be most desirable to locations with exclusive 
pedestrian crossing. 

•Audible signal may cause noise problem. 

Estimated Cost of Installation 

Moderate to high due to audible hardware. 

Estimated Cost of Maintenance and Operation 

Moderate to high 
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Alternative 17 

PEDESTRIAN SIGNALIZATI~ ALTERNATIVES: 

TECHNIQUES TO INDICATE CLEARANCE 

Description (Color, Movement, Message, Size, Etc.) 

Symbolic message based on the walking man/raised hand 
concept using a flashing yellow hand to indicate clearance. 
The symbolic message is reinforced by an audio message 
(warning buzzing sound). In addition, a bell rings 1-2 
seconds after the start of the walk interval. All symbolic 
messages are indicated on the same signal head to increase 
the visibility of the symbol. 

Sketch or Drawing of the Alternative 

Steady White 
(WALK) 

Flashing Yellow 
(CLEARANCE) 

II 
(One bell to (Warning buzzing 
indicate walk) Sound) 

Past Use of the Alternative 

Steady Orange or Red 
(OONT WALK) 

II 

Standard symbolic messages. Audio messages have been 
used in various studies in the past. 

J~ifi-e-a-ti-on for 'Dae 

-Symbels - -for -universal- -understanding~ 

Audio message - to aid blind and others with poor eyesight, 
to catch everyone's attention and to rein­
force syni>ols. 
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TECHNIQUES TO INDICATE CLEARANCE (Continued) 

Potential Advantages 
:_,.., 

•Audio message will reinforce symbol display and will call 
• more attention to pedestrian signal, hopefully increasing 
compliance. 

•A warning "beeping" or buzzing along with the flashing hand 
symbol should warn that the walk interval is about to end. 

Potential Disadvantages 

•May need an education campaign to provide a clear inter­
pretation of clearance message. 

• The noise produced by the signal may be a problem. 

•The noise from one street crossing may be confusing to the 
pedestrians crossing another leg at the intersection. Con­
fusion can be eliminated by using an exclusive pedestrian 
crossing interval. 

Estimated Cost of Installation 

Average to high 

.. 
Estima~ed Cost of Maintenance and Operation 

Average to high due to maintenance for the audible hard­
ware. 
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Alternative 18 

PEDESTRIAN SIGNALIZA'l'ICB ALTERNATIVES: 

TECHNIQUES TO INDICATE CLEARANCE 

Description (Color, Movement, Message, Size, Etc.) 

Variable message sign to spell out what you want 
pedestrians to know (i.e. "Signal is changing) and what you 
want them to do (i.e. "Please do not cross"). To attract 
attention and interest have display spell out a line at 
time until the entire message is provided. 

Sketch or Drawing of the Alternative 

••• THE SIGNAL IS • • • PLEASE DO NOT 
CHANGING ......... . CROSS ..... 

Past Use of the Alternative 

Used in roadway (motorist information systems) in the 
past. 

Justification for Use 

Provides full message for pedestrians and the pedestri­
an does not have to interpret a symbol or one-word .message. 
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TECHNIQUES TO INDICATE CLEARANCE (Continued) 

Potential Advantages 

•can add emergency and route diversion information. 

•It provides unique opportunity to communicate with pedestri­
ans which are conditoned by society to be passive watchers 
(movie, T.V., etc.). During OONT WALK, provide cartoon with 
subliminal safety message. People wouldn't want to cross 
and would wait thru DONT WALK interval to watch show. Then 
if advertising is added, it could pay for the whole system. 

Potential Disadvantages 

• Pedestrians must be able to read in English which may caus.e 
problems with young children. 

•It may take too long to provide full message or to read 
message and may distract pedestrians from looking for cars. 

•May need a large signal. 

•Must have an external (or internal) light source to be seen. 

Estimated Cost of Installation 

May be free if paid by sponsors, otherwise high cost. 

Estimated Cost of Maintenance and Operation 

May be free if paid.by sponsors, otherwise high cost. 
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Alternative 19 

PEDESTRIAN SIGNALIZATI<:»1 ALTE~ATIVES: 

TECHNIQUES TO INDICATE CLEARANCE 

Description (Color, Movement, Message, Size, Etc.) 

One signal head with three distinct messages on the same 
face and a digital countdown clock as shown belOW', which in­
dicates crossing time and waiting time. The crossing time at 
the start of the WALK interval would include the clearance 
interval and the time remaining to cross is indicated through­
out the clearance interval. As an option the display for the 
time remaining to cross can be eliminated during the clearance 
interval. 

Sketch or Drawing of the Altemative 

Steady - White Flashing Yellow 

WALK 

xx 

SECONDS 

{Walk 
time 
plus 
clear­
ance 
inter­
val) 

Past Use of the Alternative 

None knOW"n. 

Justification for Use 

Steady - Orange. 

WAIT 

xx 

SECONDS 

co 
,-j 

(Digital 
Readout 
for 
Waiting 
Time) 

This indication has a distinct clearance interval with 
a clear message. The WAIT interval clearly shOW's the time 
the pedestrian will be delayed and that his crossing time 
may not be "long off" to encourage his/her waiting for a 
safe crossing. 

163 



• 

TECHNIQUES TO INDICATE CLEARANCE (Continued) 

Potential Advantages 

•May encourage pedestrians to cross only during time intervals 
when a safe crossing can be made. 

• Particularly good for pedestrian actuated signals which gives 
the waiting time after the push button is pressed. 

• A single fiber optics head may be possible. 

Potential Disadvantages 

•If there is a long time to wait pedestrians may be encouraged 
to cross against the signal. A "countdown· effect may en­
courage the pedestrians to cross a few seconds early (before the 
intersection is cleared). This may be overcome by delaying 
the WALK for l or 2 seconds after the green interval for ve­
hicular traffic. 

• Very young pedestrians can not read or may not be able to 
judge crossing time. 

•For very wide streets, the elderly or others with vision prob­
lems may not be able to read time values. 

Estimated Cost of Installation 

Moderate to high 

Estimated Cost of Maintenance and Operation 

Moderate to high 
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Alternative 20 

PEDESTRIAN SIGNALIZATIOO ALTERNATIVES: 

TECHNIQUES TO INDICATE CLEARANCE 

Description (Color, Movement, Message, Size, Etc.) 

In addition to the existing pedestrian signal hardware, 
install a countdown device to communicate: 

l. Signal changing (from WALK to DON'!' WALK) • 
2. How long until change. 

It may be advisable to combine an audio message while the 
clearance device is working. 

Sketch or Drawing of the Alternative 

. Alternative l Alternative 2 - Red advances 

20 Sec. --
Start Middle Ending 

Past Use of the Alternative 

Various types of countdown clocks have been tried in the 
past. 

Justification for Use 

Countdown clocks will be useful in providing not only 
clearance, but length of clearance or visual picture for 
length of remaining crossing time. 
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TECHNIQUES TO INDICATE CLEARANCE (Continued) 

Potential Advantages 

•Add to existing signals rather than having to replace current 
signals. 

Potential Disadvantages 

•Requires education campaign. 

•May be confusing to interpret. 

•Audio message may cause noise pollution problem. 

Estimated Cost of Installation 

Moderate to high 

--

Estimated Cost of Maintenance and Qeeration 

Moderate to high 
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Alternative 21 

PEDESTRIAN SIGNALIZA'l'Icat ALTERNATIVES: 

TECHNIQUES TO INDICATE CLEARANCE 

_Description (Color, Movement, Message, Size, Etc.) 

A device with a variable rate of flash can be used to 
indicate the time remaining to cross. Such a device could 
be used with existing or new signal equipment. 

Sketch or Drawing of the Alternative 

Number 
of 
Flashes 
per 
Second 11-_,__ ____ ~ 

2 10 Sec. 
Time remaining to cross 

Past Use of the Alternative 

None known. 

Justifica-tj._on _fo~ Use_ 

. ---- -- - - --'rhia-davi,ea--9ives--the- pedestrian- -an -indi-cation -of the··­
amount of crossing time available - thus they may not start 

, or might hurry. 
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TECHNIQUES TO INDICATE CLEARANCE (Continued) 

Potential Advantages 

. • Gives indication of available crossing time. 

• Can be adapted to signal hardware in existance. 

Potential Disadvantages 

•Flash rate does not tell the exact amount of time available 
but then the pedestrian has to estimate his crossing time, 
anyway. 

•Pedestrians must understand the meaning, it is likely to be 
very confusing. 

•Low clearance times may not permit a sufficient number of 
flashes. 

Estimated Cost of Installation 

Moderate 

•Needs a simple micro-chip to control the flash rate once the 
impulse is given for a don't walk indication. 

--

Estimated Cost of Maintena.ri-ce ana Operation 

Moderate 
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Alternative 22 

PEDESTRIAN SIGNALIZATICl1 ALTERNATIVES: 

TECHNIQUES TO INDICATE CLEARANCE • 

Descri_ption (Color, Movement, Message, Size, Etc.) 

The use of a flashing warning device imbedded in the 
pavement surface near the curbs at crosswalks. Pedestrians 
faced with crossing a street are processing a large amount 
of information, including watching their step. A flashing 
system located at curb level may be useful to indicate to 
the pedestrians not to start. An overhead variation may 
also prove useful - the color of the indication may be 
altered to reflect different messages. 

Sketch or Drawing of the Alternative 

The indicator can be simply a flashing light or a word 
message. 

., ,.. 7 -> Crosswalk 

L',. .__ ........... - Indicator 

Past Use of the Alternative 

Sidewalk 
Surface 

Indicator 
Curb 

... , 
- • (Offers pro-, ' 
► .... , tection for 
1 , ~ device 

; ... ",~►,•~ 
• 'r' _1 I; ,, ,,~-\.,,, 

CROSS SECTION 

A similar device has been used in the newer transit 
systems to indicate the approach of a train. The platform 
edge lights flash when a train approaches. 

Justification for use 

Pedestrians, if informed of the meaning of the indica­
tion, will be instructed not to start. Pedestrians of all 
ages (heights) will be able to readily observe this device 
by looking down. The volume of pedestrians may necessitate 
the use of larger indicators. 
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TECHNIQUES TO INDICATE CLEARANCE (Continued) 

Potential Advantages 

•Visible to all pedestrians (also closer to the pedestrian to 
overcome vision problems). 

•May be possible to program different messages using fiber 
optics - i.e. "Stop", "Don't Start", "Watch for·turning 
vehicles". 

• Could be optically programmed. 

Potential Disadvantages 

•Potentially more difficult to maintain. 

• Requires non-skid surface. 

• Fails to indicate the amount of crossing time available. 

•Visibility is questionable on very bright days or in winter 
months where the ground is snow covered. 

•Devices must be sealed to prevent water from affecting 
operation. 

•Pedestrian must look down to see message, in doing this 
they can not see turning vehicles or other vehicular traffic. 

Estimated Cost of Installation 

•High, could be installed with sidewalk replacement (i.e., 
ramp installation). 

Estimated Cost of Maintenance and Operation 

•Probably similar to other type signals, but this is depen­
dent upon level of sophistication. 

• Requires greater maintenance of drainage aspects. 
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APPENDIX H - DETAILS CF DEVICES TO INDICATE POTENTIAL 
PEDESTRIAN-VEHICLE CONFLICTS 
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Alternative 1 

PEDESTRIAN SIGNALIZATION ALTERNATIVES: 

TECHNIQUES TO INDICATE POTENTIAL CONFLICTS 

Description (Color, Movement, Message, Size, Etc.) 

Eliminate all turns during high pedestrian volumes or 
selected time period. 

Sketch or Drawing of the Alternative 

NO 
TURNS 
7 AM-
7 PM 

Past Use of the Alternative 

Used at many locations. 

Justification for Use 

Eliminate all possible conflicts with turning vehicfes. 
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TECHNIQUES TO INDICATE POTENTIAL CONFLICTS (Continued) 

Potential Advantages 

eNo chance for accident with turning vehicles. 

Potential Disadvantages 

eMay cause problems with traffic flows and operations at 
the intersection. 

eMay not be applicable to all locations. 

eMay cause a false sense of security to pedestrian if turn 
prohibitions not effectively enforced. 

Estimated Cost of Installation 

Low 

Estimated Cost of Maintenance and Operation 

Low 
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PEDESTRIAN SIGNALIZATION ALTERNATIVES: 

TECHNIQUES TO INDICATE POTENTIAL CONFLICTS 

Description (Color, Movement, Message, Size, Etc.) 

An overhead sign above the right turn lane which indi­
cates WATCH FOR PEDESTRIANS or a similar message. 

Sketch or Drawing of the Alternative 

"---------
SPAN WIRE OR MAST ARM -, 

// 

V 

Past Use of the Altemati1 

OVERHEAD SIGN 

WATCH FOR 
PEDESTRIANS 

Such signing has been used in various forms. 

Justification for Use 

This alternative is geared toward the motorist and pro-
-- ----- -- ------v1 (las -- ±nformati-onnear -- the 1siraff.ic --signal-or .span~JnO.unted _ _ ____ _ _ ___________ _ 

overhead location. It can be installed at most locations 
(particularly locations with high-turning volumes) with mini-
mal expense and labor. 
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TECHNIQUES TO INDICATE POTENTIAL CONFLICTS (Continued) 

Potential Advantages 

•Relatively inexpensive to install and maintain. 

•Geared toward the motorist. 

•Located over right-tum or left-tum lane where it is most 
likely to be seen by motorist. 

Potential Disadvantages 

•ooes not provide information to the pedestrian. 

• May be ignored by some 100torists. 

eAdds to visual clutter of urban environment. 

Estimated Cost of Installation 

Low to moderate 

Estimated Cost of Maintenance and Operation 

Low 
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PEDESTRIAN SIGNALIZATION ALTERNATIVES: 

TECHNIQUES TO INDICATE POTENTIAL CONFLICTS 

.Description (Color, Movement, Message, Size, Etc.) 

A regulatory sign for turning motorists requiring them to 
yield for cro~sfng pedestrians.· 

(Note: This is directed tc:Mards the motorists with no ac­
tion to be taken by the pedestrian) . 

Sketch or Drawin~of the Alternative 

YIELD TO 
PEDESTRIANS 

WHEN 
URNIN 

• 

Past Use of the Alternative 

Similar signs used in Ann Arbor and Detroit, Michigan 
as well as other cities . 

. -•similar in--concept to the_"_No Right Turn on Red" mese1age 
currently in use in most states. 

eit serves as a reminder to motorists of their legal obligation 
to yield right-of-way to pedestrians. 
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TECHNIQUES TO INDICATE POTENTIAL CONFLICTS (continued) 

Potential Advantages 

eReduces accident potential with pedestrians. 

eaurden is on motorists who is likely to be more knowledge­
able about traffic control devices than the average pedes­
trian (children, elderly, handicapped). 

eooes not need any action by pedestrians. 

Potential Disadvantages 

•May result in longer vehicle queues in case of heavy turn­
ing vehicles. 

•Increases vehicle delay. 

Estimated Cost of Installation 

Low 

Estimated Cost of Maintenance and Operation 

Low 
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Alternative 4 

PEDESTRIAN SIGNALIZATION ALTERNATIVES: 

TECHNIQUES TO INDICATE POTENTIAL CONFLICTS 

Description (Color, Movement, Message, Size, Etc.) 

~e message sign and passive symbol are aimed at the 
driving population at urban intersections. The sign says: 
"TURNING TRAFFIC - STOP FOR CROSSING PEDESTRI:ANS". 
An alternative would be to use a flashing symbol sign. 

Sketch or Drawing of the Alternative 

Sign with Attachment 

TURNING 
TRAFFIC 

STOP FOR 
CROSSING 

PEDESTRIAN 

Past Use of the Alternative 

Unknown 

Justification for Use 

I 

Typical Sign 
Placement 

This message is intended for drivers and would be situ-
-- - - - - -- - ated - close - t-o -the- i-nterseetien s-e the--lll8'&e~is-t woul4- see th-a -

pedestrian symbol prior to making a right turn. 
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TECHNIQUES TO INDICATE POTENTIAL CONFLICTS (Continued) 

Potential Advantages 

•would be aimed at drivers who are responsible for yielding 
to pedestrians while turning. 

•should be an effective way to warn motorists concerning pe­
destrians. 

Potential Disadvantages 

•could be relatively expensive to implement compared to 
other alternatives. 

ewould add to the visual clutter in urban areas. 

eMay give the pedestrians a false sense of security if the 
motorist fails to notice and/or obey the sign. 

Estimated Cost of Installation 

Moderate to High - if a £lashing device is used. 

Estimated Cost of Maintenance and Operation 

Moderate 
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Alternative . 5 

PEDESTRIAN SIGNALIZATION ALTERNATIVES: 

TECHNIQUES TO INDICATE POTENTIAL CONFLICTS 

Description (Color, Movement, Message, Size, Etc.) 

The flashing symbol of a walking man would be dis­
played for drivers prior to making a right (or left) turn 
(when pedestrians have the WALK interval). 

Sketch or Drawing of the Alternative 

ij 
..L 

Past Use of the Alternative 

Ped. 
Sign 

Illuminated 
Case Sign 

or 

Standard Sign 
with Flashing 

Beacons 

Used in Israel in urban areas, such as in Tel-Aviv. 

Justification for Use 

This type of alternative is aimed at the driver. Driv­
eJ:'.S a.re g!ven many types of warning on their driving envi­
ronment ( "Pavement Slippery when Wet" signs, flashing ye·llow 
beacons at intersections, etc.) for all types of hazards. 
This warning sign would help to alert drivers to pedestrians. 

180 



TECHNIQUES TO INDICATE POTENTIAL CONFLICTS (Continued) 

Potential Advantages 

•Attempts to wam the driver to watch for pedestrians. 

ePlaces proper responsibility on the driver to yield to 
pedestrians during tuming maneuver. 

every visible message to motorists. 

Potential Disadvantages 

ecould be relatively expensive. 

ewould add to visual clutter in the urban areas. 

•May provide pedestrians with a false sense of security if 
motorists ignore or do not see the sign . 

. Estimated Cost of Installation 

Moderate 

Estimated Cost of Maintenance and o;eeration 

Moderate 
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Alternative 6 

PEDESTRIAN SIGNALIZATION ALTERNATIVES: 

TECHNIQUES TO INDICATE POTENTIAL CONFLICTS 

Description (Color, Movement, Message, Size, Etc.} 

Post a notice of the meaning of WALK and DONT WALK 
signals at the corners with pedestrian signals or install 
a small sign with the meanings of pedestrian signals 
(educational caq,aign) . 

Sketch or Drawing of the Alternative . 

Signal 
Pole 

Past Use of the Alternative 

u. 
TO 

Ql0l8 

IJMIRl!ffll 
aJ'CII POii 

1UIINDCAM 

Ml mm ,....cxi,,a 
• 81'MnD 

PIDUnuM 

IH0ULD IIDf -
MCMll 1.U 

This program has been implemented in Broward Cowity, 
Florida on poles with push buttons and pedestrian signals. 
Albany, New York uses a similar sign to explain the use 
of signal actuated devices. Also, Albany publishes "Street 
Sense" literature. 

Justification for Use 

•Inexpensive 

• Constant ieminder to pedestrians·. 

•rt effects only those who are using the crossing . . Time and 
money for education or explanation of signal operation are 
not spent on others. 
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TECHNIQUES TO INDICATE POTENTIAL CONFLICTS (Continued) 

Potential Advantages 

•Provides a simple meaning of all pedestrian messages/symbols 
that are used. 

eOn-going public education program. 

Potential Disadvantages 

•Must be clearly worded to avoid confusion. 

euseless to those who cannot read (young, those who do not 
understand English, blind, etc.). 

eMay be defaced by vandals. 

Estimated Cost of Installation 

Low 

Estimated Cost of Maintenance and Operation 

LOW 
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Alternative 7 

PEDESTRIAN SIGNALIZATION ALTERNATIVES: 

TECHNIQUES TO INDICATE POTENTIAL CONFLICTS 

Description (Color, Movement, Message, Size, Etc.) 

A sign which is placed on the pedestrian signal pole 
which states: 

PEDESTRIANS WATCH FOR TURNING VEHICLES 

or 

PEDESTRIANS CAUTION - TURNING VEHICLES 

Sketch or Drawing of the Alternative 

POLE ✓ 

SIGN 

Past Use of the Alternative 

Unknown 

Justification for Use 

.Lf PEDESTRIAN 
-- SIGNAL 

-•-The cos-e--·-o-f ·tn--strll-at±on--and--ope-r-ati-on---weu-ld---be--veI:Y-- low..- .... 

• • • ----------- eP·edestrfims·-wcn11a· be-given a -clear message-o-£-- the petenti.al--- -- ----- -
for turning vehicles. 

eThe signs could be installed at many locations with pedes­
trian signals. 
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TECHNIQUES TO INDICATE POTENTIAL CONFLICTS (Continued) 

Potential Advantages 

eRelatively low cost. 

eProvides a clear and concise message. 

ewill be easily understood by most pedestrians compared to 
the flashing WALK interval. 

Potential Disadvantages 

eMany pedestrians may not look for or read the signs, since 
they will be watching the pedestrian signal heads. 

eschool children who cannot read would not be helped by the 
sign. 

ewould add to visual clutter in the urban areas. 

Estimated Cost of Installation 

Low 

Estimated Cost of Maintenance and Operation 

Low 
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Alternative 8 
- --~-- -

PEDESTRIAN SIGNALIZATION ALTERNATIVES: 

TECHNIQUES TO INDICATE POTENTIAL CONFLICTS 

Description (Color, Movement, .Message, Size, Etc.) 

By use of inductive loops implanted in exclusive right or 
left-tum lanes, a beeping sound along with a flashing warning 
will occur when cars are detected which could cross a pedes­
trian's path on a WALK interval. The warning message would 
say: "PEDESTRIANS WATCH FOR TURNING VEHICLES". This sign 
would be used in conjunction with the existing WALK/DON'T 
WALK (or symbolic) pedestrian message. 

Sketch or Drawing of the Alternative ~ 

\ . 

Sign with flashing beacons 

Past Use of the Alternative 

Unknown 

Justification for Use 

LOOP ~ ,~1 I.A 
DETECTORS I_ J u 

SIGN.--_ 

.,_ 
l 

\ I 
I 

\ 

7 

- w 

i t.: / • CROSSWALK 

I 

r 

·····················---················-····························- .................... . • ---------------- --------- -- .. ------------. -------------------- ------ .. -- --------. 

Wams pedestrians of actual potential conflicts with a 
··· ·· ·· ..... -·- -- ·-·-fl~i-nq meaaage and by a .warning. b.uz.zer •.. The.r.efore.., .... R.e.Q~l!~ 

trians are not conditioned to ignore the indication. This 
type of altemative would best be limited to those intersec­
tions with special turning lanes. It is highly applicable 
to locations with high turning volumes during certain times 
and exclusive turn lanes. It is also highly applicable to 
fully actuated signals where loop detectors may already be 
in place. 
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TECHNIQUES TO INDICATE POTENTIAL CONFLICTS (Continued) 

Potential Advantages 

ewarns pedestrian in an effective means only when the haz-
ard exists, therefore, the pedestrian does not get conditioned 
to always hearing or seeing the warning. 

eThe buzzing sound may also warn drivers. 

eMay be quite appropriate at locations with existing vehi­
cle loop detectors. 

Potential Disadvantages 

ecould create confusion in areas where some signs give 
warning of hazards and others do not. 

eMust have exclusive turning lanes to work properly. 

eProblems may exist when motorists turn from the wrong lanes. 

ewould not be uniform to all intersections within an area 
due to the presence or lack of special turn lanes. 

Estimated Cost of Installation 

High 

Estimated Cost of Maintenance and Operation 

High (in terms of maintalning the vehicle detection 
loops). 
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_Al.ternativ_e 9 ~ _ 

PEDESTRIAN SIGNALIZATION ALTERNATIVES: 

TECHNIQUES TO INDICATE POTENTIAL CONFLICTS 

Description (Color, Movement, Message, Size, Etc.) 

Symbolic sign to communicate vehicular conflict due 
to turning venicles to pedestrians in conjuntion with 
existing pedestrian signals. 

Sketch or Drawing of the Alternative 

Symbolic Sign Options 

or 

Past Use of the Alternative 

Unknown 

Justification for Use 

These messiges woufd-be Intendea i:o wa.:rn peaestrians 
___ of t.he potenti~l for _-tur.ni119 v~hicles. It would express 

a symbolic message in conjunction wl th the exist:ing pEfaes;.. 
trian signal heads. 
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TECHNIQlJES TO INDICATE POTENTIAL CONFLICTS (Continued) 

Potential Advantages 

• The signs would be relatively inexpensive 

eThey would be easy to install. 

Potential Disadvantages 

esome education efforts (radio, TV, etc.) may be necessary 
to educate the population as to the meaning of the message. 

•Additional visual clutter in urban areas. 

eMay add to pedestrian delay. 

Estimated Cost of Installation 

Low 

Estimated Cost of Maintenance and Operation 

Low 
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Alternative 10 

PEDESTRIAN SIGNALIZATION ALTERNATIVES: 

TECHNIQUES TO INDICATE POTENTIAL CONFLICTS 

Description (Color, Movement, Message, Size, Etc.) 

Rem:,ve all pedestrian signal indications except where 
absolutely necessary (such as due to an exclusive pedestrian 
phase, or to reduce pedestrian confusion). 

Sketch or Drawing of the Alternative 

None 

Past Use of the Alternative 

Some agencies discourage the widespread use of pedes­
trian signals due to a lack of proven sa·fety benefits. 

Justification for Use 

• ·--STinpler· aevice-s-t"end tcrwork-be-tter--when--t.he~--is....li.ttle. 
_______ pul:llic education_<.:>_l_'l __ ~E:_ __ nweaning of sophisticated warning mes-

s ages . ·------·-·--·--·-··-··-··· · · ··--··----·------·--· ······· 
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TECHNIQUES TO INDICATE POTENTIAL CONFLICTS (Continued) 

Potential Advantages 

•Pedestrians would not be confused by complicated waming 
messages. 

ePedestrians would be more cautious and have to look around 
more to determine if it is safe to cross. 

Potential Disadvantages 

eNo warning devices would be present for the pedestrian. 

eMay cause more confusion to young pedestrians. 

Estimated Cost of Installation 

Low 

Estimated Cost of Maintenance and Operation 

Low 
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PEDESTRIAN SIGNALIZATION ALTERNATIVES: 

TECHNIQUES TO INDICATE POTENTIAL CONFLICTS 

Description (Color, Movement, Message, Size, Etc.) 

Use the- flashing WALK indication to indicate potential 
conflicts with turning vehicles. 

Sketch or Drawing of the Alternative 

B Flashing 

Past Use of the Alternative 

This has been and is currently in use in many states 
and cities, and is recommended in the MUTCD. 

Justification for Use 

Recommended in the MUTCD and used in many cities and 
-states -acr-oss· the country. - - -
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TECHNIQUES TO INDICATE POTENTIAL CONFLICTS (Continued) 

Potential Advantages· 

•Reduce accident potential. 

eLess interference with vehicular flow. 

Potential Disadvantages 

eincrease pedestrian delay. 

•~ay be confusing to pedestrians. 

•signal size may have to be increased to acconunodate added 
display. 

Estimated Cost of Installation 

Moderate 

Estimated Cost of Maintenance and Operation 

Moderate 
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Alternative l.2 

PEDESTRIAN SIGNALIZATION ALTERNATIVES: 

TECHNIQUES TO INDICATE POTENTIAL CONFLICTS 

Description (Color, Movement, Message, Size, Etc.) 

Replace current WALK signal with additional precautionary 
indication. 

Sketch or Drawing of the Alternative 

Pedestrian Signal Head 

OONT 
WALK 

WALK 
WITH 

CAUTION 

Orange - Flashing during clearance 
interval 

White - Steady mode 

Past Use of the Alternative 

None 

Justification for Use 

caution pedestrians against ••• approaching/turning vehicles. 
- --- - -- - - -- ------- - -- -------- - - - - - - ------- --- - --

Reduce pedestrian~vehicle conflict. 
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TECHNIQUES TO INDICATE POTENTIAL CONFLICT$. (Continued) 

Potential Advantages 

e Simple display. 

•Inexpensive 

Potential Disadvantages 

eDoes not convey the danger from turning vehicles to the 
pedestrians . 

•In past surveys less than three percent of the pedestrians 
surveyed understood the meaning of the flashing WALK. Not 
uniformly used across the country. 

eif not used uniformly across a city it could create consider­
able confusion and be a safety hazard. 

Estimated Cost of Installation 

Low 

Estimated Cost of Maintenance and Operation 

Low 
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Alternative 13 

PEDESTRIAN SIGNALIZATION ALTERNATIVES: 

TECHNIQUES TO INDICATE POTENTIAL CONFLICTS 

Description (Color, Movement, Message, Size, Etc.) 

A word display on the pedestrian signal requiring 
pedestrians to watch for turning motorists. 

Sketch or Drawing of the Alternative 

Pedestrian Signal Head 

DONT 
WALK 

WALK 

WITH 
CARE 

Portland Orange - Flashing during 
clearance interval 

--- White - Steady mode 

--- Yellow - Steady mode concurrent 
with walk 

Past Use of the Alternative 

None known. 

Justification for Use 

------- ---- -•'.Reduce· ped-es·t-r1an:.;.vehi-c1e--·ao-nf11c:rt; ---- - --- ----- - - --- ---- ------ ----- - - --------- ---- - -------
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TECHNIQUES TO INDICATE BOTENTIAL CONFLICTS (Continued) 

Potential Advantages 

eReduce accident potential. 

•Less interference with vehicular flow. 

Potential Disadvantages 

•Increase pedestrian delay. 

•Non compliance by pedestrian may cause hazardous situations. 

• The young pedestrian may be confused. 

•The size of the pedestrian signal would have to be increased 
to accomroodate to added display. 

Estimated Cost of Installation 

Moderate 

Estimated Cost of Maintenance and Operation 

Moderate 

197 



PEDESTRIAN SIGNALIZATION ALTERNATIVES~ 

TECHNIQUES TO INDICATE POTENTIAL CONFLICTS 

Description (Color, Movement, Message, Size, Etc.) 

A flashing yellow symbol superimposed on walking man. 

Sketch or Drawing of the Alternative 

II+~ 
El~ 

Symbolic Pedestrian 
Signal Head 

Past Use of the Alternative 

None 

Justification for Use 

Red - Steady mode during WALK 
interval 

Yellow - Flashing during clearance 
interval 

Flashing yellow superimposed on 
walking man symbol. 

- .W-ouTcr·aue-o·m:a:t.ically • ~auti~n--the--pedestr±-an-- -be-f-ore--he--s-t-H"-ts- ... --
wal~i._n_g_. __ _ 

- ----- -- --- - - -- --- --- --- -- -- -- . •·- -------- -- -------- ·--·- --- - . ----

ePedestrians would interpret flashing yellow as a caution 
message, so they would stop, look in all directions and 
start crossing. 
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TECHNIQUES TO INDICATE POTENTIAL CONFLICTS (Continued) 

Potential Advantages 

•Would take away the false sense of security as currently 
provided by the steady WALK sign. 

•Less vehicular delay. 

Potential Disadvantages 

•Increase pedestrian delay. 

•May be confusing to pedestrians. 

•Too much burden on the pedestrian. 

Estimated Cost of Installation 

Moderate 

Estimated Cost of Maintenance and Operation 

Moderate 
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Alternative 15 

PEDESTRIAN SIGNALIZATIOO ALTERNATIVES .: 

TECHNIQUES TO INDICATE POTENTIAL CONFLICTS 

Description (Color, Movement, Message, Size, Etc.) 

Sign above the pedestrian signal flashing a display 
during WALK phase which says: CAUTION TURNING v,EHICLES. 

Sketch · of the Alternative 
Phase 2 Phase 1 

DONT ~ WALK 
CAUTIOO II Flashing TtraNING or 

CARS 
CAUTI<:fi 

Steady WALK TURNING 
CARS 

Pedestrian Signal Heads 
Past Use of the Alternative 

Not known. 

Justification for Use 

Phase 2 

This alternative provides a clear message to the pe­
destrian and .is given directly on the pedestrian signal 
head when the pedestrian is likely to be looking. It'would 
be incorporated as a part of the pedestrian signal. 
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TECHNIQUES TO INDICATE POTENTIAL CONFLICTS (Continued) 

Potential Advantages 

ecan be added onto existing message or symbolic pedestrian 
signals. 

eThe caution message appears only when the walk message is 
activated. 

eooes not confuse pedestrians with flashing walk message 
(which no one understands). 

ecould be installed at locations with a high volume right­
turning movement. 

Potential Disadvantages 

eThe pedestrians still may not obey display even though it 
will be ll'k:)re easily understood. 

eMay be more expensive than simple signing installations. 

eThe size of the pedestrian signal will have to be in­
creased to accommodate the added display. 

Estimated Cost of Installation 

Moderate 

Estimated Cost of Maintenance and Operation 

Moderate 

201 



• 
Alternative 16 

PEDESTRIAN SIGNALIZATION ALTERNATIVES: 

TECHNIQUES TO INDICATE POTENTIAL CONFLICTS 

Description (Color, Movement, Message, Size, Etc.) 

Reduce or eliminate all sight obstructions at the inter­
section so that drivers and pedestrians may have a better 
chance of seeing each other and avoiding collisions. 

Sketch or Drawing of the Alternative 

None 

Past Use of the Alternative 

Elimination of parking is being used to reduce sight 
obstructions in many cities. 

Justification for Use 

---~any accidents--are- caus-ed--when ·the--dr-i-ver .... ca.n .. not. ... .s.ee 
the pedestrian due to sight obstructions (or vice versa). 

• -Therefore, one logical approach would be-to reeuee-"9r------­
eliminate as many sight obstructions as possible. 
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TECHNIQUES TO INDICATE POTENTIAL CONFLICTS (Continued) 

Potential Advantages 

eThe pedestrians would have a better chance of seeing turn­
ing vehicles to avoid a collision (and vice versa). 

• Visually more attractive. 

Potential Disadvantages 

eMay be very costly or infeasible to remove some objects 
such as light poles, buildings, needed traffic signs, etc. 

eThere is no warning device for pedestrians. 

Estimated Cost of Installation 

Low to high - depending on the existing street furni­
ture. 

Estimated Cost of Maintenance and Operation 

Low 
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Alternative 17 

PEDESTRIAN SIGNALIZATION ALTERNATIVES: 

TECHNIQUES TO INDICATE POTENTIAL CONFLICTS 

Description (Color, Movement, .Message, Size, Etc.) 

A combination of symbol and word message to caution 
pedestrians against approaching vehicles, in conjunction 
with a sign used to warn turning motorists to yield for 
pedestrians. 

(Note: Here both the pedestrian and the vehicle would 
be required to act.) 

Sketch or Drawing of the Alternative 

Pedestrian 
Signal 

Head 

~ 
WALK 

.r-...__ 
Co-01 

WALK WITH 
CAUTION 

in combination 
with 

SIGN 

(for the pedestrian) 

Past Use of the Alternative 

(for the motorist) 

None known. 

Justification for Use 
- ---------- ---------- .. . .. ------ ----- -------- ....... -------- -

•cautions pedestrians before they start crossing. 
,, ___ - - -- ------- ---~-- . --- -- ---- -- -- . - ----- ---------

• The flashing car symbol will tell the pedestrian that a 
potential conflict exists. 

•The yield sign will caution the turning vehicle against 
crossing pedestrian~ 
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TECHNIQUES TO INDICATE POTENTIAL CONFLICTS (Continued) 

Potential Advantages 

eBoth parties (pedestrians and vehicular traffic) know about 
the conflict. 

eBoth parties would be required to take action independently. 

esystem would be safe even if one party disregards the mes­
sage. 

Potential Disadvantages 

ewould increase both pedestrian and vehicular delay. 

esize of signal head would have to be increased to 
accommodate additional display. 

Estimated Cost of Installation 

Moderate 

Estimated Cost of Maintenance and Operation 

Moderate 
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Alternative 18 

PEDESTRIAN SIGNALIZATION ALTERNATIVES: 

TECHNIQUES TO INDICATE POTENTIAL CONFLICTS 

Description (Color, Movement, Message, Size, Etc.) 

Variable display pedestrian signals programmed to indicate 
information relative to traffic conditions. Detectors could 
be used to trigger the display that turning vehicles are pre­
sent, or historical information could be used to program the 
signal on a time-of-day basis. 

Sketch or Drawing of the Alternative 

[ 1;;:i~~1 WAI&-- DON'T 
WALK 

-----

Display 1 Display 2 Display 3 

Past Use of the Alternative 

Variable message sign technology is in widespread use 
today for various highway safety purposes. 

Justification for Use 

More information would be presented to the pedestrian 
--than- -is--c.w:rently ___ given by __ the __ flMhing_walk message. It 
could be installed mainly at intersections whicff havEf -hfg1i' 
volumes of both pedestrians and right-turning vehicles. 



l - - -- ----

TECHNIQUES TO INDICATE POTENTIAL CONFLICTS (Continued) 

Potential Advantages 

Through the provision of more information the pedestrian/ 
driver could be more cautious, or the information provided 
by such a sign could develop such caution. 

Potential Disadvantages 

eSign size may have to be large in order to be seen. 

• Display may not be understood by everyone, particularly 
pedestrians who cannot read English (i.e. young pedestrians, 
illiterate people, foreigners, etc.). 

Estimated Cost of Installation 

High 

Estimated Cost of Maintenance and Operation 
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Alternative 19 

PEDESTRIAN SIGNALIZATION ALTERNATIVES: 

TECHNIQUES TO INDICATE POTENTIAL CONFLICTS 

Description (Color, Movement, Message, Size, Etc.) 

An audible word message to caution the pedestrian 
against approaching vehicles used in conjunction with the 
standard WALK/DONT WALK pedestrian signal. 

Sketch or Drawing of the Alternative 

DONT 
WALK 

WALK ~ Audible message 
"Watch for Turning Vehicles" 

Pedestrian Signal Head 

Past Use of the Alternative 

Audible message has been used with some success in 
England, Japan, and the U.S. (Washington, D.C.) to desig­
nate clearance intervals. 

Justification for Use 

Would- • ca U:ti orr -th-e -pedestrian -agai-nst--a-ppre-aeh-i-nq -v-eh-i-... 
_____ cles without requiring the pedestrian to see and interpret 

a word/symb-oli c mess·age·. ----- - -- -- -- --- ----- ----- · -- --- --- --- --- - -- -- ---- ----
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TECHNIQUES TO INDICATE POTENTIAL CONFLICTS (Continued) 

Potential Advantages 

•The pedestrian is cautioned "clearly and loudly". 

•Reduce vehicle-pedestrian conflict. 

•The pedestrian does not have to interpret a word message 
or a symbol. 

•catches the attention of the pedestrian. 

Potential Disadvantages 

•May confuse the motorist. 

eAdditional noise. 

•vulnerable to mechanical failure. 

Estimated Cost of Installation 

Moderate 

Estimated Cost of Maintenance and Operation 

Moderate to High 
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APPENDIX I - PEDESTRIAN SIGNALIZATION PROVISIONS FOR 
ELDERLY AND HANDICAPPED 

Table 25 1 ists classification of handicaps, subgroups and the esti­
mated population of each classification in the U.S. from a recent study 
by Templer [l]. 

In a recent Implementation Manual by Templer for the FHWA regarding 
elderly and handicapped pedestrians, several problems and rec011111endations 
regarding traffic signals were discussed [2]. These include: 

• Traffic signals are sometimes poorly located such that they are 
too far away to see, blocked by other objects or are confusing 
because of visual clutter caused by other traffic and oovertising 
signs. To correct this problem, signal locations should be 
selected to provide a full and t11obstructed view by pedestrians. 

• Complex signal timing patterns (such as those with special turn 
phases or locations with five or more legs) can be very confusing 
to pedestrians, particularly for pedestrians with slower react ion 
times or poor vision. To reduce confusion, this situation calls 
for special pedestrian messages (signs/signals) which are clear 
and simple and will eliminate confusion. 

• Elderly and handicapped pedestrians have slower walking speeds and 
therefore take longer to cross a street. Signal timing should be 
adjusted where significant numbers of elderly and handicapped 
people cross. Timing should account for a walking speed of 
2 ft/sec (0.6 m/sec) or slower. The use of actuation devices or 
actuated WALK time extension systems may al so be desirable to 
reduce vehicle delay at these locations. 

• Signal timing schemes which allow the late release of pedestrians 
(i.e., cars are al lowed to turn before pedestrians are al lowed to 
cross) are confusing to people with visual impairments and should 
be avoided. 

• Some pedestrian push-button devices cannot be used by some pedes­
trians because they require too much manual dexterity. In acldi-
t ion, some pedestrian actuation devices are located too high for 
pedestrians in wheelchairs to reach. Pedestrian actuation devices 
should be located between 35 inches to 54 inches (87 to 135 cm) 
above the ground, \lihere the-~t of- -40. inciles .. {100 cm)_is pr.e- .. 
rerrecr. ·1ne-report -also reconmemts- -tnat---actuation-·· devk-es---tttat 

_______ reguire a high degree of accurate motion or grasping, pinching, or 
·• -twi s·ting roovemEfnts· snouTanot"tse usect~ •• The ··buttons should oot ee -

recessed, and controls that require a push or pull force of more 
than 5 lbs. (0.69 N) should not be used and a maximum of 3 lbs. 
(0.41 N) is preferred. 
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Table 25. Typology of handicapped pedestrians. 

Handicap 

Developmental restric­
tions {size and maturi­
ty) 

Chronic restrictive con­
ditions related to agil­
ity, stamina, and reac­
tion time 

Lower extremity im­
pairment (legs, feet) 

Chronic impairment of 
upper extremities and 
shoulders (arms, shoul­
ders and neck) 

Severe auditory impair­
ment 

Sub-Group 

1. Pre-school child­
ren 

2. School-age child­
ren 

3. Persons over 65 

4. Confined 
wheelchair 

to 

5. Walking using spe­
cial aids 

6. Walking with dif­
ficulty without 
the use ot special 
aids 

7. Chronic Impair­
ment ot upper ex­
tremities and 
shoulders 

8. Severe auditory 
impairmen1 

Severe visual Impair- 9. Severe visual Im-
_____ . __ ment _________________ - ---- - - -- -- - palrment--- --- ------

Obvious eentusion; 
and/or dis.orientation 

10. Obvious contuston 
and/or disorienta­
tion 

. . Source: Reference 1. 

Est. Population ~ 
1975 
(000) 

20,926 

46,482 

22,170 

445 

5,042 

2,344 

2,588 

1,867 

482 

20,000 

~ 



• Inadequate visibility (caused by ve9etation, buildings, parked 
vehicles, trucks in the traffic, etc.) often.makes right-turn-on­
red hazardous for elderly and handicapped pedestrians, particu-
1 arly where vehicles must be in or across the crosswalk to have an 
adequate view of the approaching cross-street traffic. Right­
turn-on-red should be avoided in these situations. 

In a 1981 report by Valette for the FHWA, a review of operational 
experience was conducted for 19 cities representing a cross section of 
different city sizes, socio-economic characteristics and different regions 
of the country [3]. As a part of this review, special attention was 
provided to programs and countermeasures directed towards elderly and 
handicapped pedestrians. A Sl1111lary of these programs and practices 
relating to safety and signalization are as follows: 

• Several cities (e.g., Atlanta, Georgia, Manchester, New Hanpshire, 
San Diego, California, and West Palm Beach, Florida} have imple­
mented push-buttons for pedestrians to extend the WALK interval, 
particularly in the areas of high concentrations of elderly pedes­
trians. In addition to utilizing the pedestrian push-buttons, 
Milwaukee, Wisconsin, has the locations posted with signs stating 
ELDERLY/DISABLED PUSH BUTTON FOR EXTRA WALK TIME. 

• At least two cities surveyed (West Palm Beach, Florida and 
Milwaukee, Wisconsin) utilize an audible message {bell} during the 
WALK interval at locations with high numbers of visually impaired 
pedestrians. 

• Some cities have increased the cycle length (on a fixed-time 
basis) in areas with high concentrations of elderly pedestrians to 
permit adequate crossing intervals. This alternative has, however, 
caused detrimental effects to vehicular traffic operations. 

• Several cities have noted a disproportionately high number of 
elderly pedestrians involved in accidents along with higher sever­
ities resulting from these accidents and have developed special 
pedestrian safety education for senior citizens. These programs 
have included developing special brochures, using radio/TV/news­
paper advertisements, and conducting special training and safety 
sessions. 

t - Some ctt..fes_~ha'le~ tiad ___ ipec5al_- traifii@=:_P.f_Q_Qfams •for··handtcap-ped 
pedestrians (such as blind or deaf pedestrians) who may not be 

- - - ··- -- -- ----- - - - r e~hed -ttir.ougn amventio.na.L .. med. i a _or . .s.afe..t.Y gr:Qgr~m~~ _ 

• The City of - San Diego, -California, repDrted that one_ of ttlg 
reasons it discontinued the use of the dynamically progranmed 
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signals is that it did not canpensate for the slower walking speed 
of elderly pedestrians. Since the dynamically progranmed signals 
portray a moving message within a narrow visual band, two 
different messages may be seen by pedestrians of differing height 
who walk side by side. In ~dition, problems were encountered due 
to different pedestrian heights, particularly with children. 

• Many c00111unities have installed signs for notorists to be cautious 
of pedestrians with visual or auditory impainnents in areas with 
high concentrations of these handicapped pedestrians. 

Audible messages to accompany the standard WALK/D0NT WALK signals 
have been suggested and, in some cases utilized, to help visually impaired 
pedestrians cross safely. While these signals have been utilized in 
Israel, England, Japan, and Washington, D.C., their impact has not been 
fully evaluated. 

An audible signal was tested by Wilson [4] at a location \rtttere blind 
pedestrians cross in England. Due to the low volume of blind pedestrians, 
no effect on the behavior group could be assessed. However, with the use 
of the audible message, the following effect was found on the total popu-
1 ation of pedestrians crossing at the site. 

• The average pedestrian crossing time was reduced by 5 percent. 

• Pedestrian delay after the onset of the crossing interval was 
decreased by over 20 percent. 

• For those starting to cross during the crossing interval, there 
was a significant reduction in the proportion fai 1 ing to complete 
their crossing before the prohibited crossing interval. 

An ITE Committee investigated traffic control devices for elderly and 
handicapped pedestrian crossings. They conducted a review of current 
pr act ices regarding signal warrants, signal displays and signal 
timing [SJ. Since many of the elderly pedestrians were confused by the 
flashing D0NT WALK indication (many felt they should be able to make their 
entire crossing with the WALK indication), an experimental three section 
pedestrian signal indication was fabricated and evaluated. The third 
indication was a yellow D0NT START message. The intent of the message was 
to clearly advise the pedestrian not to start crossing during the clear­
ance interval, and the yellow display was used since it is recognized as a 
standard clearance display. The -si9"al was field·teste<i___!_ancf oosE:?f'{atl911s 
were--made-of---20-3-J)edestrtans-~--most or\iiTcfl ___ were over 70 years o 1 d. The 
test indicated that 43 percent complied with th~ WAL~ Jndic:,ation~ ~but .18 __ 

-pereent -violated the oowr START-and 35 percent vio 1 ated the D0NT WALK 
message. Before data or data from a comparison site were not collected 
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for use in the evaluation. However, an interview of the pedestri-ans 
violating the signal included the following reasons for violations: 

• Pedestrians were watching the vehicular traffic, looking for a:le-
quate gaps and ignored the pedestrian signals. 

• The wait for the WALK indication was too long. 

• Some of the pedestrians did not understand the messages. 

• Pedestrian inattentiveness {i.e., too busy talking}. 

The authors stated that the survey indicated that the DONT START message 
did not appear to be effective, but that 100re research and evaluation is 
necessary. 

A study of walking speed was conducted and it was found that age 
alone was not the only factor in determining the crossing rate [SJ. 
Crossing rate was also a function of: (1) group size; (2) whether they 
were holding packages; {3} whether they were handicapped; {4} the presence 
of barriers caused by street furniture; and (S} whether or not the pedes­
trians relied on signal information or used their judgement to determine 
an ~equate gap. The following walking speeds were found for different 
age groups based on this study: 

Elderly Crossings - 2.5 ft/sec (0.8 m/sec} 
School Crossings - 3.5 ft/sec (1.0 m/sec} 
Other Crossings - 4.0 ft/sec (1.2 m/sec} 

A review of the state-of-the-art, and discussions were conducted with 
handicapped organizations as a part of the ITE study which indicated the 
following recommendations [SJ: 

• Any warrant for the install at ion of special traffic signal equip­
ment for the visually handicapped would be completely arbitrary 
and should not be es tab 1 i shed. The install at ion of a special 
crossing device for a handicapped pedestrian (such as an audible 
message} is only useful at that location. Many organizations for 
handicapped individuals feel that handicappers should be trained 
to cope with the total environment instead of IOOdifying a few 
locations for them. 

• Audible rather than tactile or other -signal <levices aJ)f)ear to be 
prer errea -6y tne ol fna. -- 7f iactn-e--aev1ce--is-- one-~hat--werates 
_µ~jng_~~~ sl!nSE! of feel, such as a vibrating pole. A vibrating 
pole, however, gives no serife of -direc::tfc>tf· ffiton~e the visually----- -­
impaired pedestrian leaves the JX>le, they are not longer aware of 
the signal indication. The vibrating pole is also expensive to 
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operate and maintain and is susceptible to vandalism. Devices 
such as a radio frequency message transmitted to a crossing pedes­
trian with a hand held receiver ·is also an option, but is 
extremely expensive. 

• The audible signal should only operate on pedestrian actuation and 
only with the green or WALK indications. The audible signal 
should only be used when necessary (i.e., \lllen a visually impaired 
pedestrian is present) to reduce noise pollution, and the message 
should be as simple as possible. If a different audible message 
(pitch, tone, pattern) is made for different indications for both· 
crossing directions at an intersection, a minimum of six audible 
messages would be needed. This number of messages could cause 
considerable confusion. 

• For audible signals, an intennittent sound is more desirable than 
a constant tone. An intennittent noise is more discernable from 
the anbient roadway noise and can be used at a lower vol1.111e or 
frequency than a constant tone without a reduct ion in effective­
ness. 

• Larger size pedestrian signal indications should be used at loca­
tions where visually impaired cross, regardless of the crossing 
width. Many people have severely impaired vision but not a total 
loss of sight. The large indications will provide assistance to 
these individuals. 
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.. 
sm IECIUPTlON 

Exper1wt: Pedestr1111 S1pa1 Explanation S1ons (SY11bo11c) 

City: 5!Jin&w1 Michfg&n Sfte: Court St. 111d M1ch1qan Ave. (1) 

Crosswalk: Eut (Court St.) 

llulllber t1' L&na: 4 through lanes. 1 left-lane, Z pritn9 l&nes 

Approxt■ate Stl"fft Wfdth: _7_& ... f_H __ t_,(_23 ...... ■.._) __________ _ 

Roadway Operation: Court St .• Z-way; M1chf9111 Ave. 1 Z-way 

Cycle Length: 

WALK Interval: 

Clearance Interval: 

OONT 1W.K Interval: 

Average Hourly Traffic Vol11111 (Crossing Crosswalk): 

Average Hourly Right-Tum Voliae (Crossing Crosswalk): 

Average Hoirly Left-Tum Voliae (Crossing Crosswalk): 

Average Hourly Pedestrian Voliat (Crosswalk 
lllere Device \las Installed): 

SITE 11'.SCRIPTIIJI 

Before 

60/70 

15/18 

15/17 

30/35 

840 

n 
47 

110 

Experiwt: Pedestri111 S19nal Explanation Stqns (SYllbol ic) 

City: &91n1W. Michigan Site: Court St. and H•ilton St. (Z) 

Crosswalk: West (Court St.) 

After 

60/70 

15/18 

15/17 

30/35 

660 

54 

33 

55 

Nulllber t1' Lines: 4 through lanes, 1 left-tum lane. Z priin9 l&nes 

Approxf'late Street Width: ...;7_&_f_H__,t..a( ... Z3 __ •.._l __________ _ 

Roldway ~ration: Court St .• Z-way; H•11ton St .• Z-way 

Cycle Length: 

WALK Interval : 

-e-tnranc. inurnt~ --

DUNT •LK Interval: 

Avgerage Hourly Traffic Vol111e (Crossing Crosswalk): 

Avgerage Hourty Rfght-TUl"II VolllN (Crossing Crosswalk): 

Avgeragt Hourly Left-Tum Voliae (Crossing Crosswalk): 

Avgeragt Hourly Ptdestrfan Voliae (Crosslfalk 
Where Device Wu Installed): 

217 

Before 

60/70 

lA/18 

12711 

30/35 

814 

83 

43 

58 

After 

60/70 

-- 18/18. 

--- -u,11 

30/35 

716 

68 

46 

49 



SITE lESCRIPTION 

Experiwt: ,_destr1111 S1pat Exp1Mat1on Sips (Word) 

City: Washington, O.C. Site: 17th St. and L St. 1 N.W. (3) 

Crosswalk: South (17th St.) 

Nullber of Lanes: 4 tm-ough lanes, 2 P!J"king lanes 

Approxi■ate Street Width: _'8 ..... · .. feet......, .. (,_20.....,11...._) __________ _ 

Roadway Operation: 17th St. 1 2-wayi L St., 1-way (eastbound) 

Cycle Length: 

WALK Interval: 

Cleartnee Interval: 

DONT IW.K Interval : 

Average Hourly Traffic Vol1at (Crossing Crosswalk): 

Average Hourly Right-Turn Vol11111 (Crossing Crosswalk): 

Average Hourly Left-Tum Volt.ae (Crossing Crosswalk): 

Average Hourly Pedestrian Voluu (Crosswalk 
~here Device Was Installed): 

SITE lESCRIPTION 

Expert■ent: Ptdestri• Signal Explanation Signs (Word) 

Before 

80 

18 

17 

45 

822 

103 

0 

442 

City: Washington. o.c. 
Crosswalk: North (18th St.) 

Site: 18th St ... d L St., N.W. (4) 

Nu■ber of Lanes: 3 through lanes, 1 parking lane 

After 

ao 
18 

17 

45 

867 

124 

0 

454 

Approx111ate Street Width: .... 45;;..;.f,_N_t_(~l;.;.4 .. 11....._) __________ _ 

Roadway ~ration: 18th St., 1-way (northbound); L St., 1-way (eastbound) 

Cycle Length: 

WAUC---tfttet'Y al: 

Clearance Interval: 

----- -------- --------- - ---------ffllf--WW< lnetru1: ----- -

Average Hourly Traffic Voltat (Crossing Crosswalk): 

Average Hourly Right-Tum Vol ... (Crossing Crosswalk): 

Average Hourly Left-Tum Vol1111 (Crosstng Crosswalk): 

Average Hourly Pedestrian Voltat (Crosswalk 
Where Dtvtce Was Installed): 

218 

Before After 

80 80 

~,- , i - -9 
-----------~ ,_ -- -------- ---

11 11 

-~ ~"~ "" --~- --- ,---80----

58S 571 

0 0 

222 23& 

1.125 926 



Silt tESCRIPTION 

Expertaent: DONT STAAT Signal Indtcatton 

Ctty: Ann Arbor I Ntchigan 

Crosswalk: South (State St.) 

Site: S. State St. and Washington St. (5) 

llulber at Lanes: 2· through lanes, 2 priing lanes 

Approxinte Street Width: ___ « __ fN___,t_(._1_3_11_._) __________ _ 

Roldwa, Operation: S. Shte St., 2-lffYi Washington St., 2-way 

Cycle Length: 

WALK Interval: 

ClearMCa Interval: 

OONT 1M1.K Interv1l: 

Aver19e Hourly Tr1ffic Voll.IN (Crossing Crossw1lk): 

Average Hourly ~tght-Turn Vol1111 (Crossing Crosswalk): 

Aver&ge Ho1rly Left-Tum Vol1111 (Crossing Crossw1lk): 

Aver191 Hourly Pedestrtln Vol1111 (Crossw1lk 
Where Device Was Instilled): 

SITE IESCRIPTION 

Experiaent: OONT START Sign1l Indic1t1on 

Before 

S>/90 

16/20 

15/16 

49/54 

439 

42 

119 

153 

City: Washington. O.C. 

Crosswalk: E1st (L St.) 

Site: 20th St. and L St. 1 N.W. (6) 

NUllber af Lws: 3 through 111111 1 1 parking lane 

After 

S) 

16 

11 

53 

374 

46 

118 

125 

Approximate Street Width: _46,___fn__,t..i( ... 14 ...... 11 ... )'------------

Roadway Q)eratton: 20th St., 1-way (northbound); L St., l-w1y (eastbound) 

Cycle Length: 

WAI.K ll'IW"V•l: 

Clear111Ce Interval: 

Aver19e Hourly Traffic Vol1111 (Crossing Crosswalk): 

Average Hourly Right-Tum Volia (Crossing Crosswalk): 

Average Hourly Left-Tum Vol._ (Crossing Crosswalk): 

Average Hourly Pedestrlin Vol1111e (Crosswalk 
Whtrt Device Was Instilled): 

219 

C 

Before 

80 

2! 

19 

----- 36-

625 

277 

0 

662 

After 

80 

I 12 
--e-------

12 

--56- --- - -

816 

314 

0 

519 



SITE OESCRIPTIOII 

Experfwt: DOflT STMT Signal Indfcatfon 

Cfty: N11waukN 1 Wisconsin 

Crosswalk: South (Broldwg) 

Site: Broadway and l4lson St. (7) 

NU1Der of Lanes: 4 through lanes, Z priing lanes 

Approxiaate Street Width: -"=-.;..fN~t_(~20__,11....i,) ___________ _ 

Roidway Operation: Broadway, 1-way (southbound); Mason St.,·2-way 

Cycle Length: 

WALK Interval: 

Clearance Interval: 

OONT ._LK In terv a 1 : 

Average f.lourly Traffic Vol1a1 (Crossing Crosswalk): 

Average Hourly Right-Turn Vol1a1 (Crossing Crosswalk): 

Average Hourly Lift-Tum Vol1a1 (Crossing Crosswalk): 

Average Hourly Pedestrian Vol!JII (Crosswalk 
Where Device WIS Installed): 

SITE !ESCRIPTIOII 

Experi111111t: OONT START Signal Indication 

Before 

90 

31 

13 

46 

420 

74 

73 

184 

City: MilwaukH 1 Wisconsin Site: Muon St. and Jackson St. (8) 

Crosswalk: North (Jackson St.) 

Number of Lanes: 4 through lanes, 1 parking lane 

After 

90 

31 

13 

46 

361 

75 

80 

166 

Approxi11at1 StrNt Width: ~58:;...;.,fH~t ... ( 1;,;.7.;..111....i.) ___________ _ 

Roadway Operation: Mason St. 1 2-way; Jackson St. 1 1-way (southbound) 

Cycle Length: 

WALK. .lnttrv.a.l.:.. 

Clearance Intll""lal: 

Before 

90 

11 

After 

90 

11 
"'"""· 

0011T ._LK Interval: ..,_ __ 56 __ -+ __ 56 __ --t 

Average Hourly Tl"afft-c: Vohne (Crossing Crosswalt): 551 i08 

Average Hourly Right-Tum Vol1a1 (Crossing Crosswalk): ..,_ ___ o_-+-__ o_"" 
Average Hourly Lift-Tum Vol ... (Crossing Crosswalk): 0 0 

Average Hourly Pedestrian Volta (Crosswalk 
Where Device WIS Installed): 109 146 

220 

• 



• 

SITE tESCRIPTlON 

Experfaent: Steady Versus ~l1stlf!!9 IMLK 111d Steady Versus Fluhfng OONT WAI.JC 

Cfty: Washington. D.C. Site: 30th St. 1 and M St.1 N.W. (9) 

Crossw11 k: North ( 30th St. ) 

Nlllber of Lanes: 2 through lanes. 2 wking lanes • 

Approxf■lte Street Width: _40.;.;;...;..;fff=t ... (.._1.:,2.;,;11;..,t..) ------------­

Roadway Operation: 30th st .• 2-war; M St. 1 2-way 

Cycle Length: 

WALK Interval: 

Clearance Interval: 

DONT WALK Interval: 

Average Hourly Traffic VolllN (Crossing Crosswalk): 

Average Hoirly Right-Tum Vol1111 (Crossing Crosswalk): 

Average Hourly Left-Turn Voll.IN (Crossing Crosswalk): 

Aver191 Hoirly Pedestrian Volu■e (Crosswalk 
Whll"t Device WU Installed): 

SITE 11:SCRIPTION 

Before After 

80 80 

50 50 

- 10 

JO- 20 

181 175 

63 55 

65 72 

371 361 

Experiwt: Steady Versus Fllstling WALK and Steady Versus Fluhfng DONT WALK 

Cfty: Wlstlington 1 0.C. Site: 7th St. and D St .• N.W. (10) 

Crosswalk: East (D St.) 

Nulllber of Lanes: 2 through lanes. 2 parking lanes 

Ac,proxh11te Street Width: _48~.:.;fll:.:,:t_(i.:1:.;4..:•;..L) ____________ _ 

Roadway Operation: 7th St. 1 2-way; D St. 1 2-way 

After 

Cycle Length: 90 

WALK Interval: 24 24 

Clearance Intantal: 

DONT~LK Interval : 

_ _ ___ _ __ _ _______ AnrqaJ~urJ,v __ TrlffJc. Vo h•. (Cross tq Crou1111J It) L t,;-----____ ""'_ " ... !1 ....... ..--.',.t!l--t ____ _ _ __ _ ______________________ _ 

Average Hoirly Right-Tum Yol1111 (Crossing Crosswalk): i----5.:.5--+-__ 54 __ --4 

Average Hoirly Left-Tum Vol._ (Crossing Crosswalk): 54 53 

Average Ho..-ly Pedestrian Vol UH (Crosswalk 
Where Device Wu Inst1llld): 256 347 

*The steldy DONT WALK indication wu used during the clear1t1ce and D0NT \:IAU{ 
interval in the before period. Therefore, the observer -,as not mle to 
dfstfngufsh between the t'IIO intervals. 
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SITE IESCRIPTION 

Eitperfaent: YIELD TO P£DESTRINCS IIIEN l\lUIIN6 Stp 

Ctty: Detroit. Michigan Stte: Cus Ave. and Lafa~tte St. (11) 

Crosswalk: West (Lafayette St.l 

Nullber af LIMs: _4 __ th_roup...._..___1_ane ..... s ______________ _ 

~oxtaate St.-..t Width: _46,;.;:;...f,;.;N;.;;,.;;.t_.(_14 ....... • .... >'-----------­
Roadway Operation: Cus Ave .• 2-way; Lafayette St. 1 2-way 

Cycle Length: 

IIIAU Inta'Yal: 

Clearance Interval: 

DONT WALK Interval: 

Average Hourly Trafftc Volcm (Crossing Crosswalk): 

Average Hourly Rtgt,t-Turn Vol ... (Crosstng Crosswalk): 

Average Ho..-ly Left-Turn Volcm (Crossing Crosswalk): 

Average Hourly Pedutr1ill Vol._ (Crosswalk 
Where Device W.S [nstalled): 

SITE IESCRIPTION 

Exper1aent: YIELD TO PEDESTRIANS lffEN TURIHN6 Stgn 

Before After 

60 60 

20 20 

11 11 

29 29 

270 281 

114 133 

19 17 

153 170 

Ctty: Detroit. Michigan Site: Woodward Ave . .,d Grand Blvd. {12) 

Crosswa 1 k: South { Woodward Ave.) 

Nunber of Lanes: 5 through lanes, 2 parking lanes, l llltdtan lane 

Approx1111ate Street Width: ....:.:10_2~f;.;Ht=...i(.;;3;;;.l~•-'-l __________ _ 

Roadway Operation: Woodward Ave., 2-way; Grand Blvd. 1 2-way divided 

Before After 

Cycle Length: 70 70 

WALK Interval : .13 

Clearance Interval : 15 15 

0ONT Wi\UC Interval : 

Average liourly Traffic Yoh• (Crossing Crouwalk): 1.309 1.344 

Average Hoi.rly Right-Tum Vol1111 (Crossing Crosswalk): 131 1S7 

Average Hourly Left-Turn Vol ... (Crossing Crosswalk): 0 0 

Average Hourly Pedestrian Vol ... (Crosswalk 
Whre Device w.s lnstal led): 304 232 
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sm IESCIIPTION 

&periwt: YIELD TO PEDUTRIAIIS llfEII Tlltlllll& Ston 

Ctty: lfflwaulc•, Wfsc:onsin Stte: 27th St. and Wfseonstn Ave. (13) 

. Crosswalk: llol'th (27th St.) 

llulllbe,- af Lann: _6_· .. th_,l"O....,.ugh..__l_ll'l_e_s ______________ _ 

Approxi111te Stl"Nt Wtdtn: __ 72 __ f .. ;;;,;;,,at_(._2_2_•....,l ___________ _ 

Roadway Ope,-atfon: 27th St., 2-way; Wisconsin A•e. 1 2-way divided 

C,cle Length: 

WALK Intenal: 

Clear111Ce [ntenal: 

DONT iiMU( Intenal: 

AYel"age Houl"ly Tl"afffc Vol111e (Cn>ssing Cl"osswalk): 

A•erage HoUf'ly Right-Tum Vol111e (Crossing Crosswalk): 

Average Hourly Left-Tum Vol111e (Cl"ossing Crosswalk): 

---.verage Hourly Pedestrian Vol1111e (Crosswalk 
Where Device Was tnsta11ed): 

SITE 11'.SCRIPTION 

&peri■ent: YIELD TO PEDESTRIAIIS llt£N TlltllIIIGSfqn 

Before 

90 

7/13 

13/13 

70/64 

870 

85 

50 

103 

After 

90 

7 

13 

70 

659 

70 

37 

76 

City: lfflwauk .. , Wisconsin Site: Mfchiglft Ave. and Bl"Oadway (14) 

Crosswalk: East and West (lffchfglft Ave.) 

lanes 1 left-tUT"ft lane west Cl"OSSWalk 
an ane eu crosswa 

Approx f ■ate St,-ut 1'1dth: _60 ____ fff....,.t_(._1_7_• ...... l __________ _ 

lloldway Operation: :41ch19111 Ave., 2-wayj Bl"Oadway 1 1-way (southbound) 

Cycle Length: 

WU ln.tel"l.al : 

D<JIT ""LK Interval: 

Average Hourly Tt-afffc Vol...- (Crossing Crosswalk): 

Average Hourly Rtght-TUT"ft Vol111e (Crossing Crosswalk): 

Average Hourly Left-Tum Vol.- (C,-ossfng Crosswalk): 

Average Hourly Pedestrian Vol.-e (Cl"Osswalk 
Where Device Was Installed): 

223 

Before After 

90 90 

- -28- -~---28- -

15 15 
-- -- - ---

47· 47 

551 AS 

39 45 

41 33 

106 143 
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SITE IJESCJtlPTIOII 

Eiq,eriwt: PEDESTRIANS WATCH F<Jt TIJtllN& YEHICl.£S Sign 

·City: Detroft1 Mfchi9111 Stte: Qrfswald St. 111d Larned St. (15) 

Crosswalk: South (lirfswald St.) 

IUlber of Lanes: _4 __ th_ro...,..ugll.___11......,nes _______________ _ 

~proxfaate StrHt Width: _48_._-fH:;.;:;.;.t~( .. 14 __ 11_,_ __________ _ 

. Roadway Operation: &r1swald St., 2-wax; Larned St., 1-way (eastbound) 

Cycle Length: 

WALi( Interval: 

Clear111ee lntervtl : 

DOIIT Wi\LX Interval: 

Aver1ge Ho1rly Traffic Vol.,.. (Crossing Crosswalk): 

Average Hourly R1gllt-Turn Vol.,.. (Crossing Crosswalk): 

Aver1ge Hourly Left-Turn Vol.,.. (Crossing Crosswalk): 

Average Hourly Pedestrian Vol ... (Cross .. alk 
Where Device Was Installed): 

SITE DESCRIPTIOII 

Experi1N11t: PEDESTRIAHS WATCH FOR MIIIN6 VEHICLES Sign 

Before 

60/70 

16/26 

13/13 

31/31 

353 

73 

0 

233 

City: Detrott 1 Mfcht9an 

Crosswalk: North (Cass Ave.) 

Stte: Cass Ave. and Warren Ave. (16) 

After 

60/70 

16/26 

13/13 

31/31 

418 

93 

0 

219 

NUllber of Lanes: _4.;...;;;thro~.;;;ugll;i;,;,.._1 an="----------------

Approxt111te StrHt Width: _48_.__fn:;,;:;.;.t~( .. 1_4_111_).___ _________ _ 

Roadway Operatfon: Cass Ave., Z-way; Warren Ave., 2-way divided 

Cycle Length: 

WAI.L Interval· 

Clearance Interval: 

Before After 

10 -
_______ ,__ __ _ 

27 18 

DOIIT ~ Interval: 
-- ----- --- --- - - ------ ------ --- i---·----.. U-_-___ ..... ------------ll-... ----····-1···· . ---------------- --- -- -----

32 19 
Aver-a-· Hourly Traffic Voliae (Crosstng Crosswalk): 

879 463 
Average ,Hourly Rtgnt-Tul"ft Vol.,.. (Crossing Crosswalk): 278 180 
Average Hourly Left-Tum Vol1ae (Crossing Crosswalk): i----=--1--------i 

Average Hourly Pedestrian Vol ... (Crosswalk 
WMrt Device WU Installed): 

0 86 

168 



SITE OESCRIPTICII 

Experiwt: ft£DESTRIMS IMTCH FOR T\IUIIN& YEHICLES Stan 

Ctty: Mflwaukee1 W1sconstn Site: 11th St. and Mftdlell St. (17) 

Crosswalk: South (11th St.) 

llullber of Lines: 3 ttlrouQh 1 lftff 1 1 prk i ng 1 ane 

AIIProx1Nte Street Width: _44 ____ fee __ t _..(,_13.....,■_.) __________ _ 

Roldw1y '"'"1tton: 11th St. 1 ¥-wex; Mftcllell St. 1 2-way 

Cycle Length: 

WALK Interval: 

Clearance Interval: 

DOIIT 1W.K. Interval: 

Average Hourly Traffic Yoliae (Crossing Crosswalk): 

Average Hourly Rigllt-Turtt Voliae (Crossing Crosswalk): 

Average Hourly Left-Tum Vol1ae (Crossing Crosswalk): 

Average Hourly Pedestrian Vol1ae (Crosswalk 
Where Devtce Was Installed): 

sm: IESCRIPTIOII 

Expertaent: PEDESTRIANS IMTCH FOR TURNING VEHICLES Stgn 

Before After 

80 80 

24 24 

10 10 

46 46 

396 290 

28 24 

l 2 

211 175 

Ctty: Mfl.aukee1 Wtsconsin Site: 13th St. and Lincoln Ave. (18) 

Crosswalk: Eut (Lincoln Ave.) 

Number of Lanes: ~4..;:th;;.:;r_o;,;;ugtl.a;;.,..;.lanes=----------------

At,proxtaate Street Wtdth: _48;;;;::...:.:f•:::.:.t..JC..:l.:.4.;.;11;...i..) __________ _ 

Roldway Operation: 13th St .• 2-way; Lincoln Ave., 2-way 

Cycle Length: 

WAI.I( Interval: 

Clerance Interval: 

DOIIT liMlJC Interval: 

Average Hourly Traffic Vol ... (Crossing Crosswalk): 

Average Hourly Rtgllt-Turn Vol.,.. (Crossing Crosswalk): 

Average _Hourly Left-Tum Yoh• (Crossing Crosswalk): 

Average Hourly Pedestrian Vol ... (Crosswalk 
Where De¥tce Was Installed): 

Before After 

60 60 

17 17 

12 12 

31 31 

73:2 747 

72 77 

26 21 

67 45 



SITE 11uau,n011 

Exper1aent: 1ML1t WITH CME Stpal Iftdtcat1on 

City: Ann Arbor 1 Midl1gan 

Crosswalk: North (Mafn St.) 

Site: Mafn St. 111d WUhinQton St. (19) 

llullber of Lanes: 2 through lanes, 1 left.tum lane 

At,proxi■ate Street Wtdth: ~38:..:.fNt=..;C..::l;::.1..;;•;..,1,.) __________ _ 

Roadway Operation: Main St., 2-wax; Wasnington St., 2-way 

Cycle Length: 

ilALK Internl: 

Clearance Interval: 

00NT ~ Interval: 

Average Hourly Traffic Vol ... (Crossing Crosswalk): 

Average Hourly Right-Tum Vol ... (Cross'ing Crosswalk): 

Average Hourly Left-Tum Vol ... (Crouing Crosswalk): 

Average Hourly Pedestrian Vol ... (Crosswalk 
Where Device Wu Installed): 

SITE IESCRIPTIOII 

ExperiNnt: WALK WITH CARE Signal Indication 

Before 

70 

21 

11 

38 

649 

49 

15 

130 

City: Wuhington 1 0.C. 

Crosswalk: West {M St.) 

Site: H St. and Wisconsin Ave. (20) 

After 

70/81) 

21/26 

11/14 

40/40 

636 

40 

14 

209 

Nullber of Lanes: _6~t;;.;.hro;..;:.:\19.a:h:;._;,1.:::an::.:::es;::... _____________ _ 

A!)proxi11ate Strfft Width: ...:.;68:;...;.fff=t~(Z0 ___ 11~) ___________ _ 

Roadway Operation: H St., 2-war; Wisconsin Ave., 2-way 

Before After 

Cycle Length: BO 80/90 
- , -

WALK Interval: 9 9/12 - ------ --------------

Clearance Interval: 14 14/16 

DON'T WAi.k interval: 57 57/62 

Average Hourly Traffic Yol11111t {Crossin,- Cn,sswa-lk): -1-395 1--"S 

Average Hourly Right-Turn Vol ... (Crossing Crosswalk): 168 157 

Average Hourly Left-Tum Volu■e (Crossing Crosswalk): 142 162 

Average Hourly Pedestrian Voll.IN (Crosswalk 
Where Device WU Instilled): 450 488 

226 
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SIT£ auattmOII 

Experiaent: IIAUC WITM CAR£ S19"•l Iaclic•Uon 

City: N1h,•utc ... W1sconsfn Sfte: "-son St. 111d lffl...._ lwe. (21) 

Crossiqllt: North (Nth,uu Ave.) 

Nulber of L.,..,: 4 through lws1 2 pritng lMes 

Appro1t1Nte Stl'fft Width: _68 __ fff_t_.(_2_0_■_) __________ _ 

Ro-«tw•y ~ration: Muon St. 1 2...,.li N11waukN l#e. 1 2-way 

Cycle Length: 

WM.IC Interval: 

Cleranc:e Interval : 

OONT WIW{ Interval : 

Average Howly Traffic Yoluae (Crossing Crosswalk): 

Averate Hourly Right-Turn Yoluae (Crossing Crosswalk): 

Average Hourly Left-Tum YolllN (Crossing Crosswalk): 

Average Hourly Pedestri .. Yoliae (Crossiqlk 
Where Oevice WU Installed): 

SITE IESCRIPTiOII 

ExperiNnt: 11AUC WITM CAR£ Signal Indication 

Before 

90 

2& 

l3 

51 

321 

82 

29 

202 

After 

90 

26 

13 

51 

354 

76 

39 

135 

City: flt11waukn 1 Wisconsin 

Crosswalk: North (16th St.) 

Sfte: 16th St. 111d Wisconsin Ave. (22) 

Nulber of L111es: 3 through lanes. 1 parking lane 

At,pr01t i .. te Strnt Width: _46 __ f_eet __ _.(_14 ...... • ... l ____________ _ 

Roadway ~at1on: 16th Stiel 1-way (northbound); Wisconsin Ave., 2-way 
d1Yid 

Before After 

Cycle Length: 90 90 

WM.I( In-tervtl : 42 42--

Clerance Interval: 

----- -- -&ONT -IMLK -lftter'ttli--- - -- -- - -- - - -- --- --

Average Hourly Traffic Vol.- (Crossing Crosswalk): 

Average Hourly Right-Turn Voliae (Crossing Crosswalk): 

Avenge Hourly I.aft-Turn Yoliae (Crossing Crosswalk): 

Average Hour 1 y Ptdtstr1 an Vol 1111t ( Crosswa 1 k 
Where Device Wu Installed): 

227 
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10 

-- 38 --

266 

57 

61 

330 

--

10 

-- -38 -

268 

62 

57 

177 



SITE IESCRIPTIOII 

Experiwt: Steldy Versus Flullill!I WALK 

City: lfflwaulcN. Wisconsin Site: Nuon St. Md Jefferson St. (23) 

Crosswalk: South (Jefferson St.) 

Nullber of Lanes: 4 through lanes. 2 priinq lanes 

Ac»!JrOJ1i■-te Street Width: -"~-f"=t...1C.::20~•~l'-----------­
Roldway Operation: Mason St. 1 2-way; Jefferson St. 1 2-way 

Cycle Length: 

WAI.IC Interval: 

Clearance Interval: 

DONT *LK Interval: 

Average Hourly Traffic Vol111e (Crossing Crosswalk): 

Average Hoirly Right-Tum Yoh•• (Crossing Crosswalk): 

Average Hourly Left-Tum Vol1111e (Crossing Crosswalk): 

Average Hourly Pedestrian VolUIINI (Crosswalk 
Where Device Wes Installed): 

SITE IESCRIPTION 

Experinient: Steldy Versus Fl ulllng WALK 

Before 

90 

36 

12 

42 

173 

48 

16 

134 

City: Nilwaukee 1 Wisconsin Site: 27th St. and Wells St. (24) 

Crosswalk: North (27th St.) 

lulber of Lanes: 4 through lanes, l parking lane 

After 

90 

36 

12 

12 

155 

28 

27 

290 

Approxi•ate Street Width: _5_8_fH ...... t_.(..,17_11_)...__ _________ _ 

Roadway Operation: 27th St., Z-way; Wells St., 1-way (eastbound) 

Before After 

Cycle Length: 90 90 
~ -

WAI.JC_ Interval: - ---------U--- --- ---aa- ---
Clearance Interval: 

DONT WALK Interval: 

Avl?'"IIJI ltovt'ty Tl-aff1C Vol.- (Ci"0SS1ng Crosswalk): 

Average Hourly Right-Turn Vol111e (Crossing Crosswalk): 

Av1r191 Hourly Left-Tum Vol1a (Crossing Crosswalk): 

Averag• Hourly Pedestrian Vol1111 (Crosswalk 
Where Device Wes Installed): 

229 
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APPENDIX K - FORMS USED IN THE COLLECTING AND REDUCTION CF DATA 
FOR THE ANALYSIS CF SIGN AND SIGNAL IEVICES 
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PEDESTRIAN BEHAVIOR DATA COLLECTION FORM 

City _____________ ...,_ ______ _ Data Fllaed. _________ _ Signal Operation. _______ _ Data Viewed. _______ .._ 

Locatlon, _________ ......, __ -i--i------- Ti- FillHd:.,.. ________ _ Walk Interval ________ _ Viewed By _______ _._ 

Slta lie>, __________ : Rael ~-------- weather Condition ______ _ Clearance Interval ______ _ Checked By _________ ~ 

Croa11Valk ___________ ....,. _______ _ TlM Period DONT WALK Interval ______ _ 
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' 

DW l 
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APPENDIX L - DATA FILE FCJRMAT F~ THE ANALYSIS OF EXPERIMENTAL .SIGN 
ANO SIGNAL !:£VICES 

MTA FILE LAYOUT DESCRIPTIOI 

Page_L_of ..!._ 

PROJECT: Pedestrian Signalization Alternatives Behavior Data 

Itm Card Foraat 
Nullber Nlllber Col1.a1 Code It• Descrintion 

1 1 1-4 14 City Code (Starting in Col.-i 2) 

1 - Detroit 
2 - sayinaw 
3 - Mi waukee 
4 - Washington, 
5 - Ann Arbor 

D.C. 

2 1 5-8 14 Location ID Nllllber 

3 1 9-12 14 Rul Nlllber 

(Assigned to Video Tape Reel) 

4 1 13-14 12 Card Type 1 

5 1 15-16 12 Crosswalk (Leg of Intersection) 

1 - North 
2 - East 
3 - South 
4 • West 

6 1 17-23 ·11 Date F1111ed ( Co 11 ected) 

(Month, Day, Year) 

7 1 24-28 15 Time Filming Began (M11 itary Time) 

8 1 29-30 12 Ti• Period 

1 - Before 
2 - After 

-- - l .. Second After -Period 
. ------ ---- ------ .... -------- ------- . ------------- . .. ------------ - -- .... -------- ·······------------- .... -------------------

9 1 31-32 12 Weather 
----------- -- ---- --- - , .. - - - ----. -- - --------- ------- - ..... ------ -- ---- ---r ;;·ww1sunn1/0vercasr-- - - ----- -

2 - Rain 
3 • <:old-
4 - Snow 

~ 
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DATA FILE LAYOUT DESCRIPTION 

Page.1,_of L 
PROJECT: Pedestrian Signalization Alternatives Behavior Data 

Item Card Format 
N1111ber Nllllber Col111m Code Item Descriotion 

10 1 33-34 12 Signal Operation 

1 - Fixed 
2 - Continuously Changing (Computer 

Controlled) 
3 - Fixed, Timing Plan Changes 

during Filming 

11 1 35-38 F4.0 Duration of WALK interval to nearest 
second. 

999 - variable length WALK interval 

12 1 39-42 ·F4.0 Duration of clearance interval to 
nearest second. Decimal point assumed 
between 

999 - variable length clearance 
interval 

13 1 43-46 F4.0 Duration of DONT WALK interval to 
nearest second. 

999 - variable length DONT WALK 
interval 

14 1 47-50 F4.0 Cycle length (seconds) 

999 - variable cycle length 

15 1 51-52 12 Device Tested: 

Blank - not known 
1. Signal Device - DONT START 
2. Signal Device - WITH CARE 
3. Sign - Expla1natfon of pedestrian 

s.)'1111)0 l 111essages 
4. Sign - Explaination of pedestrian 

--- - - - word aessages 
- - s-. srgn - 1>eoen-rnn yteld s1gn 

. ·······- ----------- ------ . . -------- --- . ... ----- .. -- -- --r.Slgil'.;--,.-crestrfan warn1ngstgn - --

7. Flashing Walk 
--------- . - -- - ---- . - . ---------. _, ""· -- ---------- -- ·• --- -- i. ~o+-SU... - - -- . -----------

9. Not Known 
10. Instal 1 Ped Signals 
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DATA FILE LAYOUT DESCRIPTION 
Page _3_ of _5_ 

PROJECT: Pedestrian Signalization Alternatives Behavior Data 

Item Card Format 
NIA!lber Nllllber Coli,an Code Item Descriotion 

16 1 53-55 13 Operation Data Viewed By: 

1 - Sary Lucy 
2 - Liz Luzsinski 
3 - Erik Greer 
4 - Mike Cynecki 
5 - Marvin Burton 
6 - 8111 Conley 

17 1 56-59 14 Conflict Data Viewed By: 

1 - Sary Lucy 
2 - Liz Luzsinski 
3 - Erik Greer 
4 - Mike Cynecki 

18 2 1-4 14 City Code 

1 - Detroit 
2 - Saginaw 
3 - Milwaukee 
4 - Washington, D.C. 
5 - Ann Arbor 

19 2 5-8 14 Location ID Nllllber 

20 2 9-12 14 Reel Nunt>er 

(Assigned to Video Tape Reel) 

21 2 13-14 12 Card Type 2 

22 2 15-16 12 Time Interval 

23 2 17-22 16 Total time to nearest second 

24 2 23-24 12 Number of cycles 

25 2 25-28 14 Pedestrian vol11ne crossing from left 
- !Q rtg_h't {f rQ!!I the perspect tve gt_ the 
--

yi_ewer).__ __ --- -----

26 2 29-32 14 Pedestrian vol1111e crossing frcm right 
------- ------ --------- .... ---- -- ------------ --------- - -- - --tcr teft -(fr011 the l'ff'Sl'l'cttve- rJf • ttte --

viewer) 
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Dt\TA FILE LAYOUT DESCRIPTION 

Page ~ of _5_ 

PROJECT: Pedestrian Signalization Alternatives 8ehav1or Data 

Item 
Nlllber 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 -

38 

40 

Card 
Nllllber 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Colwm 

33-36 

37-39 

40-42 

43-44 

45-46 

47-49 

50-51 

52-52 

54-55 

56-57 ·~-
60-61 

62-63 

Format 
Code 

14 

13 

13 

12 

12 

13 

12 

12 

12 

12 

- - It --

12 

Item Description 

Thru Vehicles -
Number of vehicles driving across the 
crosswalk during the DONT WALK interval 

RT Vehicles -
Number of vehicles turning right across 
the crosswalk during the WALK and 
clearance interval 

LT Vehicles -
Nwm>er of vehicles turning left across 
the crosswalk during the WALK and 
clearance interval 

RTOR Vehicles -

238 

Number of vehicles making RTOR maneuvers 
across the crosswalk 

Nllllber of Pedestrian Violations of 
Signal Messages 

Nll!Oer of pedestrians starting to 
cross during the clearance interval 

Number of pedestrians starting to 
cross during the DONT WALK interval 

Nll!Oer of pedestrians anticfpatfng the 
WALK interval • 

Nllllber of Pedestrian Conflicts by 
Conflict Txee 

Pedestrian Hesitation (PH) 

Abort Crossing (AC) 

Moving Vehicle (MV) 

Rtgnt- l'unting Ve!tiett {TY-Rt 
----- -- - - -------t---

Left Turning Vehicle (TV-L) 

Roo Vehicle (RV) 



MTA FILE LAYOUT DESCRIPTION 

Page_L_of_S_ 

PROJECT: Pedestrian Signalization Alternatives Behavior Data 

Item Card Fomat 
Number Nllllber ColUllln Code Item Descr10tion 

41 2 64-65 12 Run on Clearance (RC) 

42 2 66-67 12 Run due to Turning Vehicle (RTV) 

43 2 68-69 12 Backup Conflict (BC) 
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APPENDIX M - INSTRUCTIONS FOR THE COLLECTION CF <J>ERATIONAL, CONFLICT, 
AND VIOLATION DATA 

Steps in Reducing Pedestrian Data - Operational Data 

1. Se 1 ect film and record the date of viewing for the ree 1 number on the 
Data Reduction Progress Log. 

2. Fill in the first two columns at the top of pedestrian behavior data 
collection form (except •Device Tested"}. Determine which crosswalk is 
being filmed from the audio message on the tape and notes on the data 
collection log. Also indicate date viewed and record your initials. 

3. Using the time image generator determine the length of the WALK, clear­
ance, DONT WALK intervals and the entire cycle length. You are viewing 
at real time. The time image generator provides elapsed time to the 
0.1 second. A cycle begins at the start of the WALK interval. A 
complete cycle is from the beginning of one WALK interval to the begin­
ning of the next WALK interval. 

4. Rewind the tape to the beginning of the first cycle wiere the time 
image generator is running and begin collecting operational data. A 
time interval corresponds to a duration of approximately 10 minutes 
(rounded off to the nearest complete cycle}. Never begin or end a. time 
interval in the middle of a cycle. For fixed-time cycle lengths, the 
conversion of cycle lengths to time intervals should be as follows: 

Cycle Length 
(seconds) 

50 
55 
60 
65 
70 
75 
80 
85 
90 
95·· 

100 no --- · --
120 

N1.111ber of 
Cycles 

12 
11 
10 
9 

. 9 
8 
8 
7 
7 
6 
6 6 - -- --
5 

Total Time 
(minutes/seconds) 

10:00/600 
10:05/605 
10:00/600 
9:45/585 

10:30/630 
10:00/600 
10:40/640 
9:55/595 

· 10-: 30/-630 .. · -
-g-:~!570-· 
10:00/600 

-- ll:OO!o60 
10:00/600 

For actuated signals and locations without fixed cycle lengths you must 
keep track of the time and number of cycles per 10 minute intervals 
(600 seconds}. In addition, the cycle length may al so change during 
the day at locations with a fixed cycle length. 
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5. Record start tiae, end tiae, and total duration of each time interval 
to the nearest 0.1 second. 

6. Count pedestrian and vehicle 111>vements continuously for each time in­
terval using the counters. Record the totals for each interval 4n the 
data form. The n,vements are defined as fol lows: 

• Operational Data 

-Pedestrian Crossing Left to Right (looking at the intersection from 
the perspective of teh camera): All pedestrians on that leg within 
1 (one) car length, approximately 20 feet (6 m), of the crosswalk 
shall be counted. If a bicyclist crosses in the manner of a 
pedestrian, it shold be counted as a pedestrian. If any unusual 
occurance is viewed, put an astrick in the box and make a note of 
the occurance elsewhere on the fonn. 

-Pedestrian Crossing Right to Left (looking at the intersection from 
the perspective of the camera): Same as above. 

-Thru Vehicle Movements: All vehicles crossing the crosswalk during 
the DoNT .iALR interval (both directions and all turning vehicles 
are counted). Put an astrick in the box for each thru vehicle 
which violates the traffic signal during the interval. 

-Right Turn Vehicle Movements: All vehicles turning right across 
the crosswalk during the WALK and clearance iotervals. 

-Left Turn Vehicle Movements: All vehicles turning left across the 
crosswalk during the w.4[k and clearance intervals. 

-RTOR Vehicle Movements: Al 1 vehicles making right-turn-on-red 
movements across the crosswalk during the WALK or clearance inter­
val. 

7. Rewind film and return video tape to the shelf numerically by reel 
nllllber. Return coded fonn to .)'Our supervisor. 

Collecting Pedestrian Violation and Conflict Data 

1. Obt~i!'I r-~J ~ corresponding pede.stri.an.hehavior .data mllection f~ 
with the top portion of the fonn and the operational data already comp­
leted. Record the data viewed for the reel mnber on the Oa-ta Reduc­
tion Progress Log. 

2. Record date viewed and your initials on the Pedestrian Data Collection 
Fonn. 



3. Begin collecting data for the time intervals and start/end time images 
used for the operational data. Make sure· you are recording data for 
the sane crosswalk. 

4. Record the total number of each event for each interval on the data 
~ollection fonn. If no event of a particular type occured, record a 
zero in that box. Do not leave any boxes blank. If a time interval 
was not used or a data item was. not collected~ draw a line thru the 

• box. 

5. The definition for each of the data items are: 

• Violations 

-Cross on Clearance: The pedestrian begins crossing W'lile the 
pedestrian signal displays a fl ashing DONT WALK or other clearance 
message. 

-Cross on DONT WALK: The pedestrian begins crossing W'lile the 
pedestrian signal is displaying a DONT WALK or other prohibitive 
crossing message (i.e. the thru vehicular traffic has the right-of-
way). . 

-Anticipate Walk: The pedestrian begins crossing just prior to the 
WALK message, "1ile the pedestrian signal is displaying a DONT WALK 
message. This is a judgement observation based on the pedestrian 
anticipating the walk and not totally ignoring the pedestrian/ 
vehicle signal. 

• Conflicts 

-Pedestrian Hesitation Movement PH : Pedestrian momentarily re-
verses h s or her d rect on o travel in the traffic lane or the 
pedestrian hesitates in response to a vehicle in a traffic lane 
during the WALK or clearance intervals. 

-Aborted Crossing (AC): Pedestrian steps off curb during WALK in­
terval, but at the onset of the clearance interval the pedestrian 
reverses his direction back to the curb. 

. ~ -- , - - -- ---

-Mo1:"~ Veh+c~~~Mvt~- ~·~aff~ tt 111Wiflg· tnreugtrttto-oss-
wa i 1 e a pe es rian is in a traffic lane during the DONT WALK 
interval··{prohfbtted crossing). · thts ~ltet type--may-also occur ~~· ••• • 
during the WALK and clearance intervals IJ'lder certain circt.111-
stances. 
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-Turning Vehicle (RT) and (L TJ: Pedestrian is in the path and 
within 20 feet l6 m) downstream of •a turning vehicle. This 
conflict is recorded separately for right turn vehicles and left 
turn vehicles (defined previously) during the WALK or clearance 
intervals. 

-Runnin Vehicle Hazard Conflict RV: Pedestrian runs in a traf-
c ane n an or avo a possible collision with a thru 

vehicle during the 00NT WALK (prohibited crossing) interval. This 
conflict type may al so occur during the WALK and clearance inter­
vals ooder certain circunstances. 

-Run on ClearanceJRC~: Pedestrian runs during the clearance inter­
val in response t e signal message. 

-Running Turn1£3 Vehicle (RTV): Pedestrian runs in a traffic lane 
in response a turning• vehicle or turning vehicle potential 
during the WALK.or clearance interval. 

• Multiple Conflicts 

When counting events, a pedestrian vio 1 at ions can be counted for 
each pedestrian only once per crossing. For this study only one 
conflict can be counted for a pedestrian or vehicle. Therefore, if 
a particular pedestrian is involved in 2 or 3 conlficts, record the 
most severe conflict. If several pedestrians, crossing as a group 
are involved in a conflict with .a vehicle then only one conflict 
shall __ be counted. Similarly if a pedestrian is involved in con­
f 11 cts w1 th sever a 1 cars, count on 1 y one conf 1 i ct ( the nnst severe 
type). - Plese note that both a viol at ion event and a conflict can 
be counted for a pedestrian. 
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DPPIIIEllf: ~IM' S1 ... 1 h,1Mltloll Slfll (SJIN11C) 
DPff lllElf I ,_.tr,• s1,..1 hf11Ntt• s1,. (S,-.11c) 

Sllt1 Sltlt-. Nldtl91lt -: Cowt St. IN llldlt .. ~•• (l) 
Sllt1 S.,1••• lffdlt.- - Cowt St. IN llatlt. St. (Z) 

:rr, f c,r ?mas ,,..._, ~ 
,,.1,u-, w- ~ !!!!!! M!!!: !:!!!!! '1o1att.s !!!!!:! !!!!: !!!!!! Aft• 1-,,1. -a. N II 1., 1., -0.74 a. JO JI 1.1 1,4 l.Zl ., It 31 l.t 4.1 ., 17 • 4.1 ,.o 

Alf ~· 11 4.Z Z.J 
Alf lJ II l.7 z., 

Tet11 Iii 1'2 11.7 11.5 o.u 
Tehl '° ti 17.l 11.0 0.14 

COllf11ctf 
i COllf11ctl 

Pit l4 ll ••• z.o 
Pit • II z., ••• "' i• ' 1,1 0.1 

"' • 0 z., o.o 
"' b 4 z., 0,1 

' "' 7 l ,.o o.s 
-1.ZO aT li4 lll 11.1 lt.Z 

aT 11 111 11,4 11.J ...... I 
1,Z ..... LT " .. 4.Z 

LT • It 10.0 • •• o.u ., 1,7 ' ••• ••• ., z 7 o., l.Z I 

IC lZ lJ 1., l.7 
IC •• 11 z.1 Z.I 

N •n :, • 1.Z o.o 
•n l • 0,J o.o I 

,Cl> nu .. 41 7.t 1.1 1.17 
TIM J7 • 10.1 ,.o Z.SI •.n I 

MIi ... •• tt.J Z4.4 -0.ff 
MIi t7 171 Z7.I 21,l -0.11 

Tet11 m m 30.l JO.I o.oo 
Tet11 134 IOI •.z 34.0 1.21 

..... trt• 
717 ..... trt. .... 717 -·- JSl -I 

~ 
y1e1,u-, 

CL • ,..._trt ... 1tart1tie _., .. cl••-=• t•tenal 
a, • ...... trt ... st•U .. wt::._:IIOll1' 1MU l•ten11 
Alf • ...... trt ... Mltcl,att.. 1•tena1 

COllfltct1 

.. • ,_.trta llelttattN 
~ •ANl'tNcre111.,. 

"' ......... ••tcte C911fltct 
aT • •~t•t- ftlltcle Cllllf11ct 
LT • t-t- 9*1cle CNfltct . , ....... trt• ,.. te ...... 1c, • 
IC • ._ • cle•ace I 

ITf • •-t-,., c•f11ct 
1llRU • Total cle•ace (tirolllll ••tcle) C011f1tct1 
TUia • Total twwt .. C011f1lct1 

l::!!!!!! 

- • llllllfftcta.t , .. ,. stn 
M • lot w1tcale 



EIPERDIENT: i Pedestrian Signal Explanation Sign (S)'llbolic) 
'· I I 

SITE: Sagi~••• Michigan - Court St. and Michigil'I Ave. 11\ 
, Court St. and H•11 ton Ave. 2 

Fr!!uenc:l Percent 

YjolatJons !!!2!:!. M!!r !!!2!:! !!!!!: Z-Yalue 

Cl 86 107 7.9 7.7 0.20 ¥tol1t1ons 
ow ·, 46 72 4.2 5.2 -1.10 ,., . I 44 34 4.0 2.4 2.27 

,Tota~ 176 213 16.2 15.3 0.59 

Cl • Pedestr11M st•t1119 durt119 cle•111e• 111twv1l 
1111 • Pedestr1MS starting durhtt D0NT WAI.IC 111twv1l 
AW • Pldestr1Ms attc1pat1ng WAI.IC interval 

Conflicts 
' 

Conf11ftS 

PH : 23 27 2.1 1.9 I 

"' At. 17 6 1.6 0.4 ,s. 
0\ 

"' • Pedestrt• 1ttstt1tto11 
At • Aborted cross 1119 
N¥ • Moving vehicle cCNtfltct 
RT • R1J:t-t1r11 vehicle CCNtf11ct 
LT • Le t-t.,. vehicle CCNtf11ct 
RY • Pedestrt• runs to avotd vehicle 
RC • RIii .. clelrlllCt 

MY ' 24 7 2.2 0.5 

RT 185 262 17.0 18.8 -1.17 

RT¥• R111-tUM11ng conflict 
TtltU • Total clear111ee (ttlrough vehicle) confltcts 
Tl.RN• Total turning conflicts 

LT 66 100 6.1 7.2 -1.11 
RY 9 13 0.8 0.9 

!:!!!!! 
- • lnsufftc1111t s11iple stze 

11A • Not 1PP11clblt 

RC 22 28 2.0 2.0 

RTYI 10 0 0.9 0.0 
! 

TIil~ ' 95 81 8.7 5.8 2.80 
I 

Ttltf . 261 362 24.0 26.0 -1.15 

Tot•· 356 443 32.7 31.8 0.47 

Pedesti• 
Vol t.oaa 1.392 



j . 

EIIUIIIEIJ: fljllntrt,a $l91MI h,1..it• Sip (llaNI) I I £1PODDT1 '9dnlr1• Sl91MI h,IMltl• Sip (llaNI) 
Sift: llllllltlllfia0 I.~. • l7tll Md l St .••• II. (J) Sil£: llullt .. toa. I.C. • lltll St. 1M l St .••. II. (4) 

! ~.,, .. !, !!!2!!. ,...,....., Pwc..t 
llelllt._. .!!!!!? ' ~ .., ... Alter z-,al• '!tlfttoM ,,,_ 

.M!E !I!!!! .!!!Ir J:!I!!! - -a. - - 11.1 t.z ,.u a. •• '41 10.3 14.0 -1.IZ 

• ilU .. .., I.I z.11 Ill z.1n •••• 34.4 n.o 10.47 ' ., i407 141 11.4 4.4 14.50 Ill HZ 317 4.1 I.I -I.ti 
Total i.. MO 33.t It.I tz.tl Total J,027 Z,lM 41.t 41.t 3.11 

CNf1ktl c.tltct1 -Pl 77 II z.t z.o z.11 ,. 
" t7 1.1 Z.1 -z.n 

M: • •• 0.1 0.1 - M: 
I 

14 • 0.1 0.1 
NI • II 1.1 1.7 0.11 NI II • ... 1.1 -4.n 
IT JU 321 lZ.O t.7 z.n IT • ... 
LT :◄ 

I • LT J40 111 1.1 4.0 J.47 
n n lZ 

I 
0.1 0.4 - n • • 0.1 1.1 -z.11 

IC ! II 41 Z.1 1.3 Z.lt IC 47 JI I.I 0.7 0.H 

"' I 
llY i ' I o., o.z - lff 11 11 O.J O.J ,a:. 
TIN 'm 111 1.4 I.I 4.31 TIM Ml .. 4.0 1.7 -4.34 ..... .... i• m lZ.3 10.0 I.N .... 311 - 1.1 4.4 J.40 i 

Total ,a. l20 Z0.7 II.I 5.11 Total IOI .. t.l 10.1 -0.H 
..... tr .. , ... .....trt. -·- • J~MJ 

VDh• •••• 4 ... 

....... , .. , .. ., 
Q. • ,_.tr,_ rtartt .. _., .. cl..,ace ttiterYal 
OIi • ,_.tr,_ 1t1rtt .. --~111111' IMU t11ten1I 
NI. P'Nntrt- Mttcl,att.. tat«-Yal 

Coafltctt 

"' ...... tr1. llnttattea 
M: •~ cros,t .. 
"' • ...,, .. ,1111c1e COllfl tct 
IT • l~t•t- ,llltcl1 coafltct 
LT • t-t- ,ellkll -fltct 
If • P'NfflrtM ,WI ti IW014 ,_tell 
IC •._•cl-ace 
lff • 1 .. i-1 .. c•fltct 
TIN • Total c11arace (tilrWIII ,111tcl1) c.fltcts 
TI1111 • Total '-111t _,11,u 

,-,al• 

• • llllllfftctaat ..,,. 1111 
11A • lot w1tc••• 



EXPE.INElfl\: • Pedestrtan Signal Explanation Stgn (Word) 

SITE: Wa5"1ngton, D.C. - 17th St. and l St., N.W. (3) 
! , 18th St. and L St., N.W. (4) 

Frequency Percent 

Ytol•ttonsj Before After Before Aft• Z-Yalue 

CL 944 954 10.7 12.0 -2.63 
I ... 2,312 1,345 26.2 16.9 14.57 

Violations ,.. 669 465 7.6 5.8 4.48 

Tot11l • 3,925 2,764 44.4 34.7 12.88 
a. • Pldestri- 1t.-t1"9 duri .. cle.-ace t11ten1l 
1111 • PNestrtMS starting durt119 OOIIT WALK 1nttrYl1 
NI • Pedfftrhltl a1t1ctpat111g WAUt tnttrYl1 

Conf~tcts Collflicts 

"" 171 165 1.9 2.1 -0.63 

~ AC 34 12 0.4 0.2 
,a:,. 
co MY 101 138 1.1 1.7 -3.22 

'" • PNestrt• lllesttltton 
N:. • Aborted C1'0Sl1"9 

"' • Novt1t1 vtlltcle COftfltct 
RT • R1J:t•tWII velltcle conflict 
LT • le t-tWII vehicle conflict ., • Pldestrt• runs to avoid vehicle 
RC • R111 on clearance 

R-,. 317 325 3.6 4.1 -1.66 

L'ftt 340 187 3.8 2.3 5.58 

RTY • Run-tW1111t1 conflict 
TiltU • Total clearance (tllrollF velltcle) COllflfcts 
Tllll • Total turaing confltcts 

RV 60 62 0.7 0.8 -0.75 .!:!!l!!! 

RC 102 76 1.2 1.0 1.27 - • l111ufftctlllt SIIIP1• size 
11A • lot W11clble 

RT¥ 30 23 0.3 0.3 
' 

1'$U 468 453 5.3 5.7 -1.10 
I 

TIJtll 687 535 7.8 6.7 2.65 
I 

: 1,155 Totlll 988 13.1 12.4 1.31 

Pedes:.:tan 
Vol .. 8,838 7,971 

i I 
: 

J, Data\ f9r 17th St. and L St. N.W. (3) only. 
, Data! f~r 18th St. and L St. N.W. (4) only. 

! 



EJIPt:IINEIT: -.r SJ~ $1t1111 IMIUltOII (JIPt:IINEIT: IDIT STMJ Stt1111 INlclllOII 
Silt: AM ~. IH~lt• • S. St1te St. Md lllsllt .. ta St. (5) Silt: ll.sllt119to11. D.C. • ZOtll St. Md l St., I.II. (t) 

'"•t"SY Parc•t f......-C, ~ 
llelllt-

,,_ 
' ~ .!!!!!! Aft• z., .... 

Ylo 1 It 141111 .. ,_ After .. ,_ After z.,., .. 
Q. UI 170 14.5 u.z Z.40 Cl 429 171 13.0 t.7 7.tt ... ~10 ,151 32.t 43.5 -5.31 ... 207 m t.l 10.1 -t.ZO I 

All ! ti tl 7.Z 4.0 3.lt All llt 33 u 1.2 5.71 
Tot11 [Ill ,.., 54.3 SI.I -Z.lt 

Tot11 755 4M n.a 11.7 J.tt 
ec.t11cts COllfltcts .. 44 100 4.t t.t -Z.04 

'" 31 75 o., Z.1 -5.50 
IC t t o., 0.4 K. 5 1 o.z o.o I 

"' I 4f 41 4.1 J.Z z.10 
"' 11 lZ 0.3 0.5 

IT ' 51 ts 5.4 4.3 l.tt IT 517 ltl 15.t 7.Z t.15 
LT 1101 115 11.3 10.t O.Z7 LT • .. I 4 Z7 0.4 1.1 .. lt 7 o., 0.3 • i 
IC 111 Zl l.t 1.4 IC 44 41 ·1.3 1.5 -cpl 

N ITI 
i 

3 17 0.3 1.1 ITI 13 11 0.4 0.1 ~ 
TIIIU ;111 202 lZ.4 U.4 -0.17 TIIIU 110 13' 3.3 5.1 -3.50 \D 

run .ltl 247 11., lt.3 0.40 
TIU 530 IOI lt.O 7.t t.44 

I 

Jot11 !zJt 44t zt.4 zt.7 -0.17 Total t40 J45 lt.3 13.0 t.50 
I .... tr,. I 

......trt• 1111- t50 lj51Z 

"''- ,.no Z,141 

....... 
ltellll!"! 

Q. • ,_.tr1MI 1tart1., ... , .. c1e .. ace ltltena1 
1111 • ..... tr,_ st.-t1 .. -•:z..:DOIT IMLlt tlllenal 
All • ,_.,trtMI Mltct,.u., 1•ten1I 

(011fltct1 .. • ,_.trta lleltlltt.. 
AC •Mlorted-•t .. 

"' • Nlw1 .. Ylll1cle CNfltct 
RT • l~t•t- •tcle c:Mf11ct 
LT • t-t- Yllllcle C011f11ct ., • ,_.trta ,_, to wot.i •tel• 
IC •a.• cl ... a.ce 
ITI • ._t_.. ... COllfltct 
TIIIU • Total cl ... a.ce (tllrolllll Ylll1c1e) COllf11cts 
nu • Total i-, .. COllf11cts 

,.,.1 .. 
- • IIIHtftct.i ........ 

M • ltt 111111tc••• 



~ ST~~ $t9111I llldtc1tt1111 • EIPfa PIEIIT: 
DPUINEIIT1 IDff STMT St9111I INtcltlOII 

SITE: lttl ...... tttscfi-•t• • lroadw-, 111d Mu1111 St, (7) 
SITE: Nth11111lee. 111-t• • IIISOli St. IN JicltlOII St •. (I) 

f~ l'erc:Mt 
f,...,.,_1 ,.._t . -----r--f ........ ,,_ ~ !!!!!! Aft.- z., ••• 

wtolatton .. ,_ Mt.- ltfere Aft.- z.,.1. 
a. 157 " 13.1 5.7 i.sa a. 14 57 1,7 4.1 3.M I .. 153 1100 13.4 1.1 3.71 

Ill Z71 Z1' 37.7 17.1 '·" Ml :• ' 3Z 1.4 Z.I 5.14 Ml JZ 74 4.4 1.0 -1.51 
Tet1I !406 1 111 35.7 17.0 10.11 

Total 3n 347 50.1 Zl,Z 10.0I 
COllfHcu 

C011f1tct1 

'" ~ 4Z ZJ 3.7 z.o 
'" ll 10 1.1 0.1 

K. 4 1 0.4 0.1 
K. 1 0 0.1 o.o 

•• zt 11 z.s 1.5 

"' 
., I 1.1 0.7 

aT I to 120 1., 10.3 -Z.01 
aT M 

LT lZl 111 10.I 10.z 0.44 
LT ◄ • ► ., I 0.7 0.1 ., 0 1 o.o 0.1 

K • 45 10 4.0 o., 
K 1Z 17 1.1 1.4 N HY 11 J 1.0 O.J 

◄ • .. U1 an 
0 TIIIU lZI 53 11.Z 4.1 5.15 

TIIIU • • 5.3 2., 2.11 
TIU ZZ4 ,Z4Z lt.7 20.1 -0.U 

TIN • Total 35Z iffl 30.t ZS.4 t.H Total • • 5.3 z., z.u 
Pedtstrt• 

Pedtstrt• YIJI- 1,131 1.112 YIJI- 732 1.no 

........ ........ 
a.• ,..._tr,_ at.-tt .. ..,, .. cle•aca 111tarw11 
a, • ,..._trt1111 atrit .. •t=..:IIOII' IMll f11t1n1I 
AW• l'NfftrtMS Mtfcf,ett.. f•ten11 

c.tlfctf 

"' • ,..._trt• IIHttltloll 
K. • Allort .. crout .. 
1W • llilwt .. 'ftlltcle COllf1 tct 
aT • •~t•t- welltcle -'ltct 
LT • t•tW'II wtlltc1• cantct ., 

• Pwdeltrta rw1 to -•• Ytlltcle 
IIC •hit• ci ... ac, 
lh • ••-t-1 .. cOllfltct 
TIIIU • Tetll cl..,ace (tllrollp welltcle) CC1tf1tct1 
nu• Total i-, .. e1111ntcu 

1::!!!!! . • lithfftct• ,.,1. 1tze 
IA • •t .,uc••• 



EXPERl~l;: DONT START Signal Indication 
I 

"11,-aukee. Wisconsin - Broadway and Nuon St. (7) Sil:£: 
Mason St. and Jackson St. (8) 

Fr!9U8nC.Y Percent 

Vtqlatt,s Before After !!!2!:! ~ Z-Value -
Cl 221 123 11.8 5.1 7.94 

i.ow 429 316 22.9 13.2 8.30 
: ,1011tt0111 

!AN 128 106 6.8 4.4 3.43 
I 

1:otal 778 545 41.6 22.8 13.18 
CL • Pedettr11111 strt1119 •1111 cler•e 111ten1I 
OIi • Pedettr1111S starting dur1119 DOIT IIAU 111ten11 
Ml • Pedestr11111 anticipating IMUt i11ten1l 

Confltcte Conflicts 

:PH 55 33 2.9 1.4 3.56 
' 

~ 5 1 0.3 0.0 
N 
U1 "' 42 26 2.2 1.1 ..a 

I 

~T 90 120 4.8 5.0 -0.31 
I 

LT 123 119 6.6 5.0 2.24 

"' • PNestri• hesit1tiot1 
AC • Aborted crossing 

"' • ND'li119 vtll1cle conflict 
RT • R~t-t1r11 Vlllicle c:ottf11ct 
LT • t-tlll"ft vlllicle conflict 
Rf • Peclestri111 runs to wotd Y9111cle 
RC • 1111 on clewance 
ITY • 1111-tuming COllf11ct 
Ttltu • Total clearance (tllrough vllttcle) confl1ct1 
Tlall • Total turning confltcts 

RV 8 2 0.4 0.1 
I 

!:.!!!!! 
- • lnsuff1ctlllt s1111111e 11ze 

:RC 57 27 3.0 1.1 IA • llot IPP11Clble 
i 
RfY'r 11 3 0.6 0.1 
I 

TtltU 167 89 8.9 3.7 7.10 

MN 224 242 12.0 10.l 1.93 
I 

llotal 391 331 20.9 13.8 6.11 
i 

Pe4estr1_. 
Vol ' 1.870 2.392 . ~ 

I 

*Oaf• for Broadway and Nason St. (7) only. 



EJIPOIIIEIIT: ISteedy iYeifsttS Flaslll119 1MU MNI IIIIIT IMlK UPERIIIEIIT: Stea4y fers4II Flaslll119 IMU * 111111' IMUt 
SITE: llalllajltoll, ~.c; - lOUI St. a M St., •.v. (9) SITE: llaslll .. ton, I.C. - 7tai St. _, 8 St, (10) 

I 

Fr~y Pwrc•t fr...-CJ Pwceilt -
f1olatl- !.~' 1

• Aft.- !!!!!.! Aft.- z-,a1111 ftolatl9111 .!!!!!:! ~ !!!!!? Aft.- ~ • 1-- -Q. 
! ◄ ! M a. ◄ • ► 

DV ◄ 11A OIi ◄ •• ► 
NI 75 28 l.6 l.6 NI 110 115 9.0 4.0 6.JO 

Total 542 341 26.l 20.l 4.39 Total 421 '" 34.9 34.9 -0.0l 
COllf11ftl 

~ 
'" .. ! 4l l.l 2.5 1.45 PM JO 13 2.4 Z.9 -0,15 
N; 6 z 0.3 0.l N; l • 0,1 0,J 

"' 17 10 o.a 0.6 "' Z4 ,. 2.0 1.2 
RT 12' 76 6.2 4.4 Z.49 IIT ,. 141 a.o 5.1 J.52 
LT 91 70 4.4 4.0 0,53 LT 51 92 4.2 3.2 1.46 

"' ' 0 0.3 o.o "' 10 11 ••• 0.4 
IIC 0 20 o.o 1.Z IIC 0 14 o.o 3.0 

N an 4 • o.z 0.3 IITf • 19 0.7 0.7 Ul 
TIIIU 97 75 4.7 4.3 0.51 1'11111 N 15 no 5.3 7,7 -2.IO 
1'111111 224 152 10.a ••• z.o, Tiltll 157 ffl lZ,1 9.0 J.14 

Total 321 227 15.5 ll.l 2.08 Tetal m 477 11,l 11.a 1.02 
hodntrl• hdntrl• Wol- !Z.076 , 1,7J4 WIii- 1,m , .... 

"91M 
!ltlatlOllf 

a. • l'Nntrt.. 1ta-t1111 ••111 clftrace hlttnal 
Ml• l'Nutrl- 1tlrt1111 wt:l:IOIT VALl llltenal 
NI • ,-.trtas Mtlct,att111 1•trtal 

c.tlktf 

"' • IWutrt• lletltatloll ,,c • Allort .. cresst111 .. • IIDvl119 Hlllcle CGllfllct 
IIT • l~t-t- ftlllcle COllfllct 
LT • t-twa vtllkle CGllfllct ., • ,-.trl• .,., to wot, ftllkle 
IIC •a.• cl..,-=• 
Ill • l•-t-1111 cafllct 
Tm • Total cl-MCI (tlrolllll Nlllcle) CGllfllcts nu• Total t-•111 cantcts 

z-,a•• 

- • litsldftctat ... 1. sin 
M • lot 111111tca11 



I 

EXRERI~Y:: Steady Versus Flashing WALK and DONT IMLK 

SITE: ~shtngton, D.C. - 30th St. and M St. (9) 
7th St. and D St. (10) 

Frequency Percent 
' I 

Vtqlatto:ns Before After Before After Z-Yalue 
I 
CL ◄ NA ► 

ow ◄ NA ► Yiolatton1 
I 

:Nil 185 143 5.6 3.1 5.43 

'total 970 1.341 29.4 29.3 0.07 
'1 

CL • Pede1trfM1 1tvt1119 duri119 clev111ee interval 
OIi • Pedestrians starting duri119 IIOIIT WALK interval 
All • Pedestrians anttcipattng WAUC interval 

Confltctf Conflicts 

;ptt 98 126 3.0 2.8 0.57 

~ 7 10 0.2 0.2 "' ln 
"y 41 44 1.2 1.0 1.19 w 
I 

RT 227 222 6.9 4.8 3.82 
i 

lT 142 162 4.3 3.5 1.73 

'" • Pedestri• he1itatiot1 
AC • Aborted cro11i119 
NY • Moving Hhtcle COllflict 
RT • RiJ:t-tun1 vehicle conflict 
LT • Le t-tur11 vehicle conflict 
RY • Pedestri• n111 to avoid vellicle 
RC • R111 on clevance 
RTY • R1111-t11r11ing COllflict 
111W • Total clearance (tllrouth vehicle) conflicts 
TlRN • Total turning conflicts 

~y 16 11 0.5 0.2 

RC 0 104 0.0 2.3 

!:!!!!!. 
- • lnsuffici111t ,...,1e 1tze 

11A • Not applicable 
: 

RTV 12 25 0.4 0.5 
I 
I 

:n1tu 162 295 4.9 6.4 -2.89 
! 

JURN 381 409 11.5 8.9 3.79 

Total 543 704 16.4 15.4 1.27 

p1~~r 3,304 4,579 



ED'fllMElff: 'nno ,, M:DESTIIAIIS IIIEII lURIIIII& S1911 ElftllNEIIT: YIELD 10 P£•STIIAIIS IIIEII 1111•111& Stg11 
, I 

Silt: Detroit. Nt~t91111 - Cus Ave. Md l1f1yette St. (11) Silt: Detroit. Ntdlt,- -~ Ave. Md ..... 11"4. (12) 

YlelltlOM 

Cl 

1111 

All 

Totel 

Collfltcts 

'" 
II(. 

"' 
H 

LT 
. ., 

IC 

ITY 

TIIIU 

TUltl 

Tetel 

,...trt• -·-

'1',!t1 
:~ 'Aft• 

4 I , 

17 

3 

' 142 

20 

1 

' 
' 33 

171 

204 

au 
i 

' 
2 

0 

: 101 

u 
3 

5 

11 

115 

m 

'1.141 

~ 
.. ,_ Aftw z.,., .. Ytolett-

------•► 
M------1;.~ 

Cl 

1111 

--------► Alf 

------►• Totel 

2.l 

0.4 

0.7 

17.4 

2.4 

0.1 

0.7 

l.1 

4.0 

zo., 
25.0 

0.5 

0.2 

o.o 
.. , 
1.1 

0.3 

0.4 

0.1 

l.4 

10.1 

11.5 

M 

"' 

,.10 

7.12 

....... 
Ytelnt-, 

Collfltctl 

'" 
II(. 

"' 
IT 

LT ., 
IC 

ITY 

TIIIU 

TUltl 

Totel 

,.._trt• -·-
Cl • ,.._trt_ startt11 ..,, .. clora.co 1~11 
• • Ptdatrt- startt11 .,., .. DOllf IMut tn.-.11 
All • ,.._trt-.s llltlct,nt-, IMll litt.-.al 

Coltfltcta 

,. • ,.._trt• llnltatlN 
AC. • Allortod crosst-, 
1W • llwt-, Ytll1Clo CNfllct 
IT • ltlltt•t- volllclo Cllllfltct 
LT • Loft-t- Yllllclo COlllfl tct 
II • Ptdatrt• rws to wotd Ylblclo 
IC ... CIII clorlltCO 
ITY • 1--t-t-, CClllfltct 
TIIIU • Totel clora.ce (taro.gll wtlltclo) C0111f1 tcts 
TIU • Totel t-t-, CC111f1tct1 

z.,.,., 
• • luufftct.i , .. It SIIO 

M • Not w1tc••• 

,...,_, 
~ .. ,_ 

~ !!!!!! . Aftw 1:!!!!! .. • ► 

◄ M ► .. • 
◄ M ► 

15 21D 1.2 1.1 

0 3 o.o 0.2 

I u 0.4 0.7 • 
2n 313 21., 17.1 3.00 

◄ • ► 

• I 0.1 0.3 11A 

24 .. 1., 2., • 
2 3D 0.2 1.7 

50 17 4.0 .. , -1.12 
275 J4J n.1 19.2 1.12 

321 430 21.1 24.l 1.21 

1.24' 1.111 



I 

EXPSRIME~: YIELD TO PEDESTRIANS llfEN TURNIN6 Stgn 

SI~: De:'trptt, Michigan - Cass Ave. and Lafayette St. (11) 
I Woodward Ave. and &rand Blvd. (12) 

Frequency Percent 

Y1ollat1onf Before After Before After Z-Yalue 

a. ◄ NA ► 
I ... ◄ NA ► YtolattOIII ,., ◄ NA ► 
I 

I 

◄ ► T~al NA 

CL• PedestrtMS 1tartt119 dirt119 clearace t.t.-val 
1111 • '9dtstr1MS 1tartt119 durh19 QI' WAI.It interval 
All • Ptdtstr1MI 111ttctpat111f WAI.It 111terval 

I 

Conf'ltcts! Collfltcts 

Pit 32 26 1.6 0.9 
i 

N 1( 3 5 0.1 0.2 
U1 

i U1 ttY 11 13 0.5 0.4 M 
: 
I 

ltT 415 414 20.l 14.1 5.58 

LT* 20 13 1.0 0.4 

'" • Pedtstrt• h11ttattCN1 
AC • Aborted crGH111f 
NV • llwtng vahtcle eo11fltct 
RT • Rtr;t-tlrft ftlltcle COllfltct 
LT • Lt t-t1r11 vthtcle eo11fltct 
RY • Ptdtstr1• runs to wotd mtcle 
RC • R111 °" clear111ee 
RTY • l111-t11M1111f conflict 
THRU • Total clearance (tllrougll vtlltcle) cOllfltcts 
TtRN • Total tunt111f COllfltcts 

R~ 7 8 0.3 0.3 NA l:!!!!!! 

RC 30 51 1.5 1.7 NA 
- • IIISUfftctMt SIIIPle stze 

11A • llot 1PPltcable 
I 

m 11 31 0.5 1.1 

nitu 83 103 4.0 3.5 0.92 

11.IIN 446 458 21.6 15.7 5.39 

Total 529 561 25.6 19.2 5.45 

Pede;trt~ 
Yo Ille 1 2,063 2,926 



"' V1 
0\ 

~ 

DPfRIMElff: Y~f:LD toi l'QIESTIIIAIIS IIIEI lllRIUlli S1911 UIPH INEIIT: YlnD 10 1'£0£ffl IAIIS 111£1 TIJRIII• Slfll 
SITE: IHI_. ... llttl;a,t~ • Z7tll St. 11111 lltsconst■ "''• (13) SITE: lltllllllttt• lltsco■1I■ • llldllt• lwt. • .._.,,., (14) , 

f~J Ptrc•t 
, .. , ..... ._,_! After .. ,_ After 

~! -a. ◄ I M .. 1111 IA ,., ◄ IA 

Total 1111 
i IA 

tpf}IC!f 

'" 4 ' D.I D.t 

"' i z D 0.3 o.o 

"' I 3 0.1 0.5 

RT ,. 
' 

53 10.7 I.I 

LT 14 7 z.o 1.1 

" 5 I 0.7 o.z 
IIC 1Z 10 .. , l.5 

HY • z 0.1 0.3 

11111 Z4 zo 3.4 J.l 

nu ,. IZ 13.5 t.5 

Tittl 1 lZO I 12 ... , 12.5 

Pedntrl• 
.. 1 .. 710 : 114 

Z-YalM wtollt'-1 

► a. 
► 1111 

► ,., 
► Total 

~ 

'" 
"' 

M "' .... RT 

LT 

M ., 
M RC 

HY 

TIIIU 
Z.33 TIIU 
2.27 Total 

,_,trt• ..,_ 
Lete■III 

wtolltlOllf 

a.• l'ldeltrl- 1tart1t11 ...... cl••- t■-ttnal 
a,• Pedntrl- atartl■1 ,-.1■1 OOlff IMll t■tenal 
NI • Pldtstrl- atlcl,atlftl lMLl t■tenal 

Co■f11cts 

P11 • ,-.trl• lltsltatloll 
M. • Allorteil cross l■t 
1W • lllwt .. Hlllclt COllf1 let 
IT • lltllt•tin 'ftlltcle -'ltct 
LT • IAft•t- tlllkle co■fllct 
IY • Peclestrt• NII to wold Mlltcl• 
IC • a. o■ cle•ac• 
ITY • •-t-1■1 co■ntct 
TNIU • Total cle•MCt (tllrollgll tlllkle) co■fltcts 
Ttall • Total tint■1 co■fltcts 

!:!!l!!! 

- • l■Sllffktat saple atn 
IA • lot w1tc11tle 

f ..... ■c, ~ 

.!!!!!! ~ .!!!!!! ~ l:!!!!! 
◄ M ► 

◄ • ► 

◄ M 

◄ 1M 

' 7 1.1 D.I 

0 • o.o o.o 
14 10 Z.4 0.1 M ,. • , .. 4.1 1.IZ 

n 43 4.7 J.5 

' I 1.5 0.1 • 
' 11 1.5 o., M 

I J 0.1 o.z 
41 n .. , Z.4 

7Z 102 IZ.Z ,., Z.IZ 

l1J 131 It.I ... , 4.M 

HZ 1.m 



. i 
EX,ERI~NT: YIELD TO PEDESTRIANS lltEN 1URNIN6 Sign 

SitE: ~.1liwaukee, Wisconsin - 27th St. and W1sconstn Ave. {13) 
Michigan Ave. and Broadway ( 4) 

Frequency Percent 

v111at1ons Before After !!!2!! fil!!:. Z-Yalue 
i - -

Cl i ◄ NA ► 

ow ◄ NA ► 
I 

I Yto 1 ltfOIII 

'.AW ◄ NA ► 

1ota1 ◄ NA ► 

CL • Pedettrt1111 strtt,. durt119 clerace t11ten11 
1111 • Pedestrt1111 1tart1119 dur1nt DONT IMU tnterval 
All • Pedestrhns 111t1ctpat1119 IMUt t11terv1l 

Co~f11ctls Confltcts 

!ptt 13 13 1.0 0.7 
I 

N 'N; 2 0 0.2 o.o 
u, 
..... !MY 15 13 1.2 0.7 NA 

'" ■ PedestrlM llesttatlOII 
N; • Aborted cross 1,.. 
NY • Nlwlllg Yelllcle COllf11ct 
RT • R~t-tirn welltcle conflict 
LT • t-tirn vtlllcle conflict 
RY • Pedestrt• ""'' to avoid velltcle 

I RC • R111 1111 clear111ee 
RT 115 109 8.8 5.8 3.30 

lT 42 so 3.2 2.7 0.94 

RTY • R111-t1r11tng confltct 
llltU • Total clear111ee (through velltcle) conf11cts 
TlRN • Total tlll"ft1ng confltcts 

I 

RV 14 2 1.1 0.1 NA .!:!!!!! 

RC 21 21 1.6 1.1 NA 
- • lll1ufftcl111t saple stze 

NA • Not appltclblt 

RTY 11 5 0.8 0.3 

THRU 
! 

65 49 5.0 2.6 3.57 

TURN 168 164 12.9 8.7 3.80 
I 

. i 
Tptal i 233 213 17.9 11.3 5.26 

i 

Pedtstrt~ 
\t,luae] • 1,302 1,882 



N 
U1 
CX> 

I 
I 

EftlllMEllf: t(llf:STII,~ llllltll FOIi MIi• VEHIClES Slt11 

SITEI t1etro1t. tlldtftlll • 11r1s .. ,. St. IIMI l..--1 St. (15) 

UPEllbEIIJ: PEDHlllMS llllltll FOIi TIMI• WOIIClES Slt11 

SITEI htrelt. Nldllflll • ens -. •• • ....,._ -... (11) 
' I I 

. f......-CJ PercNt 

,1e1ate : wen] 'Alter 11,- After z-,11111 
.-, 

a. ◄ I M ------ a. 
1111 

All 

• 4 M ► 

Ml 

Tet1t 

C011f1tcts 

"' 
N: 

"' 
IIT 

LT 

n 
IIC 

llff 

nae 
TWII 

Tel11 

,_.tl'IM .. ,_ 

4 i I 

5 

1 

J 

35 

l 

' z 
lt 

37 

5' 

415 

12 

0 

3 

51 

3 

12 

lO 

52 

12 

1M 

11A 

1.1 

o.z 
o., 
7.5 

1M 

o.z 
1., 

0.4 

4.1 

1.0 

lZ.0 

0.1 

o.o 
o.z 
u 

o.z 
0.1 

0.1 

Z.1 

u 
5.7 

► 

► 

1M 

3.11 

11A 

M 

3.17 

4.11 

....... 
y1eInI-, 

Total 

COllfllctJ 

'" 
N: 

"' 
11T 

LT 

n 
IIC 

llff 

TIIIU 

TUii 

Total 

CL • ""'"'1- starttllt •1111 cle•ace 111terw11 
at• ,.._trt- ltwt111f -1:z..:111111 IMLl llltwYII 
Ml • ,....trlas atlcl,nt111 l11ten1I 

COllfltctf 

"' • ,-.tr1M llesttetlOII 
I,£ • ~ -••111 
"' • llrl'llllf Yelllcle cafllct 
11T • •~t•t- Yllllcle Cllllfltct 
LT • t-t- well1c1e COllf1 let .. • ,.._trlM NII to WON Yllllcle 
IIC •la• cl••-· 
an • •-t-I111 collfltct 
TIIIU • Total clearMCe (tflrollp Nlllcle) cafllcts 
TIU • Total , ...... CGllfltcts 

l:!!!!l 

- • 111Hff1cllllt 1-.Ie sin 
M • llot w1tcale 

.,. ___________ _. 

•◄------ IIA _____ _. 

41 

3 

21 

401 

0 

' zt 

• 
lOI 

421 

5Jt 

Z4 

z 
17 

144 

z 
11 

211 

4 

11 

110 

zza .. 

______ _. 
11A _____ _. 

z.o 
0.1 

1.3 

1, .• 

••• 
0.4 

1.4 

1.1 

1.3 

Zl.3 

Zl.7 

z.1 

o.z 
1.1 

11.0 

,.z 
1.1 

Z.l 

0..4 

1.1 

11.7 

ZJ.I 

1111 

3.17 

-1111 

-Z.H 

3.14 

1.17 

• 



EXPERIMEffH PEDESTRIANS "'TCH FOR 11.RNING VEHICLES Sign 

SITE: ~tro1t, Michigan - Griswald Ave. and Larned St. (15) 
Cass Ave. and Warren Ave . ( 16) 

frequency Percent 

Vio~ at io,s. Before After Before After Z-Value -
CL ◄ 11A ► 
I ... ◄ NA ► 
NI ◄ NA ► 

Tbtal ◄ NA ► 

Ytolat1ons 

Cl • Ptclfftrtans strung •1ftl clerac:e t1terval 
1111 • Ptclfftrt1111 starting durtng DCIIT IIALK t11terval 
AW • Pedestrhns a11ttctpattng WALK tntenal 

eonr1ictf Conflicts 

PH 46 36 1.8 1.5 0.96 

~ 4 2 0.2 . 0.1 
N 

MV U1 30 20 1.2 0.8 NA \0 I 
I 

'" • '9destrtan hesttatton 
AC • Aborted crossing 
NY • Nlwing velltcl• conflict 
RT • •~t-turn vetltcle confltct . 
LT • t-turn velltcle conflict 
RY • Pedestri• runs to avoid vefl1c1e 
RC • R111 on clearMCe 

8.1 9.81 RT 436 195 17.5 
! 
LT* 0 2 o.o 0.1 

RTY • Run-turnt119 conflict 
TtllU • Total clearance (through vehicle) conflicts 
TtRN • Total turning conflicts 

~v 10 18 0.4 0.7 NA k!!!!!!. 

RC 37 32 1.5 1.3 NA 
I 

- • l11sufftct•t SIIIIPl• stze 
11A • Not appltclble • 

ltTV 32 5 1.3 0.2 

~tllU 127 108 5.1 4.5 1.00 

rutN 468 202 18.8 8.4 10.58 

Total 595 310 23.9 12.9 9.92 
i 

~strilU'• 
\t,111111 2,487 2,402 

'. j I 

*Data froa Cass Ave. and Warren Ave. ( 16) only. 



E.-EIINEIIT: PEp(STllt· IMTCH FOIi natllll& VEHICLES Slfll EXPOIIIEIIT: PEOESTllMS .-TCH FIJI 111Ulll8 IEHIClES Slfll 
SITE: "11 ....... lftsc ';~• - UUI St. _, Nttcllell St. (17) SITE: 1111..tff. lftKN1ta - lJUI St. _, lh1cola lwe. (18) 

~

• l'ercNl 
~ ~ 

!191fltoM ~. 1e,- After Z-Y1l• Ylelltton .. ,_ Alter ..,.,,. Alt• z-•••• 
a. 

• • a. • • '. . M ► 
1111 M .. 

Ml r= Ml M .. 
Tet1I ► Tolll IA 

COllfltcts Collfllcts -"' C 17 i 11 1.4 0.1 
'" 10 r r., ••• 

AC I J 0.4 0.2 
AC l 0 ,.r o.o 

1W • 17 10 1.4 0.7 Ill\ 
1W ' 0 1.4 o.o • • 

aT 40 15 J.Z 1.0 
AT .. 47 U.1 12.7 0,17 

LT 2 2 0.2 0.1 LT I I 1.1 l.J .. l 4 0.1 0.J Ill\ .. 7 0 I.I o.o IA 
IC '. 11 I 1.4 o., Ill\ IC ' ' 1.4 Z.4 • ..., 
ITY 2 0 0.2 o.o 

ATY I I 1.1 l,J °' 0 T1ltU II JI 4.7 z.s J.03 TltlU JG 11 , .. J.O 
natl 44 17 3.5 1.2 

TIIIII n 57 11.0 15.4 O,ZI 

Tot1I :ioz SJ 1.2 3.7 4.tt Tolll 101 " tt.7 11.3 1.51 
l'Nestrt• ..... tr,. Yol- •tzu 1.us -·- 444 J71 

a..,. ,. ... ..., 
Cl• ,_.trtMI sttrttwe •twe ci...a.ce ..-ien,1 
1111 • ,_.trt .. atll'tt .. 4trl~OCIII' IMll tlllerY1I 
Ml • ,..tr,_ mtctp1tt119 1•ten•1 

Collfltct1 

"' • Pedntrt• llllltattoa 
AC • Mlorted cros1t119 
1W • lbrl .... 11tcle COllf1 let 
IT • •~t•t- wlltcle Cllllfltct 
LT • t-t- .. 111c1e c:oan tct .. • PNestrt• rwa to -w wlltcle 
IC • lull OIi cl•---• an • ••-t-, .. CC111f1tct 
T1ltU • Total ,, ... _ (tllrNIII Ytlltcle) c:o■ntcts 
Tlal • Total t ... ,., 0111'1 tel1 

Z-Y•I• -- ... ..,,1c, ....... ,. • • llot w1tc1111e 



EXP(RIME~T: PEDESTRIANS IMTCH FOR TURNIN& VEHICLES Sign 
I • 

SITE: M11-.aukee, Wisconsin - 11th St. and Mitchell St. f17) 
I 13th St. and Lincoln Ave. 18) i 

Frequency Percent 

V1o1at1~s . Before After Before After Z-Value - -
CL ◄ NA ► ! 
1M ◄ NA ► Ytolat10III 

AW ◄ NA ► 
I 

◄ ► T~tal NA 

CL • Padestrims 1tartt11g duri11g clearance interval 
1111 • Pedestrians starttng durtng OOlff IMI.K tnterval 
Ml • Pede1trt111s 111ttctpattng WAUC interval 

Con'i'ict~ Confltcts 

PH 27 13 1.6 0.7 

If. 6 3 0.4 0.2 
t,.) 

I 

O'\ "' 23 10 1.4 0.6 NA -A 

i 

3.36 RT 98 62 5.8 3.4 

CT 10 7 0.6 0.4 

PH • '9destr1M hesttatton 
At • Aborted cross Ing 
NY • Newing veltfcle coaf11ct 
RT • Rtt;t-tirn velltcle coaflict 
LT • Le t-tun1 vehicle conflict 
RY • Padestri111 runs to 1Yoid vehicle 
RC • Run on clearance 
RTY • Run-turntng conflict 
TlltU • Total clearance (throagh vehicle) confltcts 
TIIIN • Total tlA"lltng conflicts 

·itv 8 4 0.5 0.2 NA B!!!!! 

RC 24 17 1.4 0.9 "' 
- • lnsufflci111t SIIIPl• stze 

NA • Not appltcable 

RTV 7 5 0.4 0.3 
' 

tHRU 
I 

88 47 5.2 2.6 4.00 

11URN 115 74 6.8 4.1 3.55 
i 

Tqtal 203 121 ,12.0 6.7 5.43 

Ped~:!t 1,687 1,806 



£.UINEllf: W4U w1t11 r.M£ s1,...1 111,Uutloll (JIP£1 IIIEIIT I 1111.l 111111 CM( s1,...1 llllltcltfOII ' I I 

IIMtltllftOII. D.C. - ti St. 111d lffSCOIISfll ~. (ZO) Silt: ,- kMr. tltd;I,._ • 1111111 St. 111d W.lltt119t011 St. (lt) SIT£: : ! 

fr•,r1Y Perc•t ,......-c, Perc•t 
YtelattOIIS !!' ... 1 

After .. , ... Aft• Z-Yal• ytolattOM !!!!!!. ~ !!!!!! Aft• z-,alw ,--
a. i 41 154 a.z f.3 l.U Cl ZJl 403 lZ.5 12.3 0.21 
Ill ltl -•1,a 34.Z a.z If.Sf Ill m Z04 7.1 f.Z l.ZO ,., zo 78 3.5 3.Z ,., n 3t 3.t l.Z 1.lt 

Total :ZQ 430 45.t 17.7 14.37 Tehl 434 Ml ZJ.5 lt.l 3.11 I 

COllfltcb Collfltcts 

'" lt 20 J.3 0.1 '" 35 t7 l.t 3.0 -Z.Jl 
IC J l 0.5 o.o IC 14 14 0.1 0.4 
1W 7 , l.Z 0.4 "' lJ ZJ 0.7 0.7 
IT ; 4f ts 1.1 3.t 4.Zl IT 344 502 11.7 15.4 3.0I 
LT u 37 Z.3 1.5 LT sz 54 Z.1 1.7 1.11 
n 5 f o.t o.z n 5 10 0.3 .. , 

N IC f lf 1.1 0.7 IC n IO 1.1 1.1 0\ 
N an z 5 0.4 o.z an • • 1.5 1.1 

nau 40 sz 7.0 Z.l f.OI TIM N Z04 5.Z f.Z -1.11 
TIit• fl 137 10.7 5.1 4.36 TUIIII 4M SM ZJ.0 11.z 4.15 

Total i 101 , lit 17.7 7.1 7.20 Total 5ZO 7tl ZI.Z 24.4 z.,1 
Pedfftrt• t 

,...,trt• .,I_ :571 f.427 .,I_ 1.144 , .. 
....... 

"olatt011S 

Cl • PNtstrt .. startt .. ..,.._ clerace 11itenal 
1111 • PNtstrt .. startt ...... :..:DOif IMUt tllterYal 
,., • Pedfftrt ... attctpltt.. tlltwwal 

Collfllctf ,. • Pedfftrt• llnttatto. 
lit • Aborted cros1t111 .. • lllllft .. 'lell1c1e COllfltct 
RT • •~t-t- welttcle COllfltct 
LT • t-t- .,. tc le COllfl let ., 

• Pedfftrt• ras to woW •tel• 
IC • a. OIi cler111ee 
ITY • a.-t-1111 COllfltct 
T1lltl • Total cl..,ace (tllrNglt Yelltcle) COllf1 lets 
TIU• Total t-t111 C011fltct1 

z-,a19 

- • ....,,tctlllt ••I• stn 
11A • llt 1PP ltclll le 



DPUIIIEIT: .. lfl1iH CM£ Sttl'll llldtcattOII EIPfaiNEIT: IIIU lfllN CM£ Stpal INtclttOII 

SITE: 1111 ..... "'*-'" · IIISOII St. 11111 lttl_.N -. •• (21) SITE: lttl_..., lft-t11 • lltll St. 11111 lft-t• -,., (tt) 

'~ 
~ f....-..cy ~ , .. , ...... !!'-! ~ !!!!!! ~ z-,a1111 Ytolat1- .. ,_ Aft• w- Alt.- z-,al• 

a. I 70 41 
I 

1.7 5.1 O.t7 a. 171 l8 1.5 3.1 1.03 

• I lit 5t 15.Z 7.2 5.35 lllf 540 70 H.O 1.7 12.11 

"" 'll4 17 10.t 2.1 "" 13 7 3.0 0.7 
I 

Total 343 122 U.7 14.1 .... Total m 115 37.5 11.0 15.42 

Coafltcts Coafltcts 

'" .. It 4.1 Z.3 "' 34 ll l.l 1.1 

M. 4 0 0.4 o.o IC z 0 0.1 o.o 

"' 12 3 I.I 0.4 "' n 7 1.4 0.7 

u !1z, 
I 

II lZ.3 7.4 3.47 IT 131 47 1.3 4.5 Z.04 
LT 54 It 5.1 Z.3 LT M tt 4.1 Z.l 
IY 5 z 0.5 o.z IY 41 3 z.o 0.3 

N IIC 12 t l.l I.I IC 3l • 1.5 • •• 
0\ 1n 3 3 0.3 0.4 ITY 14 3 0.7 0.3 w 

TlltV II 33 1.1 4.0 3.33 TlllU 137 n ••• Z.1 
nn 'I• 13 

I 

17.7 10.1 4.11 Ttllll Zlt n 11.5 l.t 4.05 
Total :211 Ill zs.s 14.l I.Qi Total 371 IOI 11.1 ,.1 I.II 

~trt• ,_.trt• ~·- 1+049 123 .. ,_ z.011 1,043 

L..-
Ytolatt-, 

a. • '9deatrt• •trthlt _., .. cle.-ace t11tenal 
a,• ,.._tr, .. st.-tt .. ,_..~IICIII' IMU l11terYal 
1M • Pedestrt• llltlct,att.. h1terYal 

c.tltct1 .. ...... trt. llnttlttoll 
M. -~--, .. 
"' • NDwt .. welltcle COllfltct 
IT • •~t-tWII Miele CNfltct 
LT • t-twll wtlltcle c.fl kt ., • ,.._trt• ,_, te wow welltcle 
IC .... ,, ... _ 
1n • , __ ,.,., .. c•fltct 
11IIU • Total cle•ace (t""""' welltcle) C011fltct1 
TIU • Totll tWllhlt C011f1tcu 

!:!!!!! 

• • llllllfftctlllt 1-,le stn 
11A • •t w1tc11tle 



EXPE~IMENl : • WALK WITH CARE Signal Indication 

SITE~ M11 w-..kee, Wisconsin - Mason St. and Milwaukee Ave. (21) 
16th St. and Wisconsin Ave. (22) 

Frequency Percent, 

Violations Before After Before After Z-Yalue 

c~ 246 84 7.9 4.5 4.63 

OIi 699 129 22.4 6.9 14.19 
Ytolltions 

Alf 177 24 5.7 1.3 

Total 1,122 237 35.9 12.7 17.80 
Cl • Pedfftrhm st1rt1119 dur1"9 clerac:e interval 
1111 • Pedestrians starting during OOlf1' IIAl.lt interval 
AW • Pedestrtans 111t1ctpattng IIAl.lt tnterol 

Conflicts Conflicts 

Pl 82 30 2.6 1.6 2.34 

N ,;, 6 0 0.2 o.o 
O'\ 
,a:,. 

MY 41 10 1.3 0.5 

Pit • Pedestrian hesttatton 
AC • Aborted crossing 
NY • Moving vehicle coafltct 
RT • R1J:t-tirn vehtcle confltct 
LT • Le t-tunt vehtcle coafltct 
RY • Pedestrtan runs to avoid vehtcle 
RC • R111 on c I ear ance 

RT 260 108 8.3 5.8 3.31 

Lt 148 41 4.7 2.2 4.54 

RTY • Run-tirntng conflict 
TlltU • Total clearance (tllnMlgtl vehicle) COilfltcts 
Tl.RN• Total turning conflicts 

Rf 46 5 1.5 0.3 H!l!!! 

Rt 43 17 1.4 0.9 - • Insufftciant s1111111e size 
NA • Not 1PP11clble 

Rtv 17 6 0.5 0.3 

TftRU 218 62 7.0 3.3 5.42 

11JlN 425 155 13.6 8.3 5.64 

Total i 
' I 

643 217 20.6 11.6 8.09 

Pede~1 tri~ Vo . I 3,127 1,866 Ulle i 
I 

I 

I 



"' 0\ 
U1 

' 
EJPEIIIIEIT: !steady~- Flnllt119 tMu: 

Slffl 1111..._, ~~--•• • lllsoli St. Md Jeffersoa St. (Ht 
EIPUINE•T: steldy fer1411 '111111 .. IMU 

SITE: 1111 ...... lftscost• • Z7tll St. • 111111 st. (Nt 

~ ~ 
fto ht !CIIIS .. , ... !~ !!!.!!:! ~ 

CL 27 151 l.f 7.1 ., an llS 22.1 11.0 

All lO 5t 4.0 l.0 

Total ZZt ' 567 l0.4 21.1 

COllfllcts 

"' 11 21 i.s 1.1 

M: 0 , 0.0 o.z 

"' ' 7 0.1 0.4 

IT 15 Zt z.o 1.5 

LT ll lO 1.7 1.5 .. z 2 0.l 0.1 

IC i 11 10 1.5 0.5 

an z 2 o., 0.l 

TIN lO 43 4.0 2.2 

nu lO fl 4.0 3.l 

Total fO 104 1.0 s., 
...... t,t• ' 

YDI• 751 ~.,10 

z-,a1M 
ftolatton 

a. 
2.15 1111 
1.30 All 

0.14 Total 

~ 
PH 

M: 

"' 
IT 

LT .. 
IC 

•n 
2.60 nn 
1.15 NII 
Z.M Total 

,....t,t• 
Yltl-

...... , .. ,_,., 
CL• ,....wt- starttae ••• cle_.ace tatorw11 
al • ,..._trtMI 1tartt11 dlr1-, IICIII' IMU tnen1I 
All • ...... trtMS •Uctpatt .. IMUt tatenal 

Collfltcts .. ....... wt. lllsttattoa 
M. • Mlllrtell crotst-, .. • llwt-, Hlltclo Clltfltct 
IT • •~t•t- Nlltclo COllfltct 
LT • t-t- Hllklo COlfltct .. • ...... trt• l'WII to woN Nlltcle 
K ·--•cl•---· an • ._t_, .. coafltct 
11llU • Total cltarMCO (tllrolllll Hlltclot COllf1 lets 
nu• Total~,., C01f1tcts 

!::!!!!! 
- • r..tftctat , .. 1 •• ,,. 

M • llot w1tc11110 

,....-, .. , .... After 

ZI lO 

I 7 

4 ' 
l7 4J 

s ' 
0 l 

0 0 

4 
tl u, 
, 0 

14 Zl 

7 • 
zz ZI 

100 llt 

122 147 

u, fll 

~ ..,.,. After 

S.t 4.7 

l.t 1.1 

0.t o., 

1.7 ,., 

l.Z 0.t 

o.o o.z 

o.o o.o 
1111 

n.o 17.7 

0.7 o.o 
,., ,., 
1.7 o.t 

s.z 4.4 

U.I 11.7 

ZI.I ZJ.O 

t.zl 

1.72 

1.97 

z.u 



N 
0\ 
0\ 

EXP(RIME~T: Steady Versus Flashing WALK 

SIT(: M11~aukee, Wisconsin - Mason St. and Jefferson St. (23) 
! 27th St. and Wells St. {24) 

I 

V1o!atiofls 
! ' 

tt. 
flW ., 
' r,ta1 

Conflict! 
I I 

PH 

It, 

NV 

.,.. 
lT 

RY 

ac 
.TY 

ttltu 

ti.RN 

Total 

Frequency 

Before 

52 

180 

34 

266 

16 

0 

6 

15 

106 

5 

25 

9 

52 

13> 

182 

~l 
183 

362 

65 

610 

27 

4 

7 

29 

143 

2 

31 

8 

71 

100 

251 

Pecttstr1f" 
~lUIIII!, 1,176 2,608 

1 I 

' ' 

Percent 

Before , • After -
4.4 7.0 

15.3 

2.9 

22.6 

1.4 

o.o 
0.5 

1.3 

9.0 

0.4 

2.1 

0.8 

4.4 

11.1 

15.5 

13.9 

2.5 

23.4 

1.0 

0.2 

0.3 

1.1 

5.5 

0.1 

1.2 

0.3 

2.7 

6.9 

9.6 

*D1t1:fr011 Mason St. and Jefferson St. (23). 
I 
I 

Z-Yalue 

-3.06 

1.16 

0.71 

-0.52 

4.05 

2.73 

4.31 

5.23 

Ytol1t1ons 

Cl • PedestrflM st.-ttng durtng cle .. ace tntwv11 
OIi • PedestrflM starttng durtng DONT MM.It tnterv11 
Ml • Pedestrt111s 111ttctp1ttng WAI.It tntern1 

Conflicts 

PH • l'ldestrt• hestt1ttOt1 
AC • Aborted crossing 
NY • Novtng vehtc1e cCN1f1tct 
RT • R1J:t-turn vehicle conflict 
LT •Let-turn vehicle conflict 
RY • PedestriM MIIIS to avoid vehicle 
RC • R111 on cle .. ance 
RTY • R1111-t1r11ing conflfct 
TIIIU • Total cle1r111ee (through vehicle) conflfcts 
TIRN • Total turning conflicts 

.!:.!!!!!! 
- • l11syfftct111t S111Ple stze 

11A • Not ..»Pltclble 



APPENDIX O - SUMMARY Cf' Z-TEST Cf' PROPORTIONS RESULTS FOR LOW, tt£DIUM 
AND HIGH TRAFFIC VOLM LEVELS AT EACH SITE 
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mERDDTc!-. hd.estria.Situ-1 .hplMl&iarLSJ.gn .. (S..,.Uci .... 

SIT£: Saginaw, "1chigan - Court St., and Midlfgan Ave. (1) 

Thru Vol1111 Grouo Turn Voliae Grouo 

Low Mldi1.111 H1Qh Low Medf..n HiQh 

Total Violations - NC - - - NC 
1nru I.OnfllCtS - - -· - - -n,rn Confl 1cts - Nt,; Nt,; - NI,; IS" 
rotal 1,;0nfl 1cts - Nt,; NC - NC Nt,; 

EXPERIMENT: Pedestrian Signal Explanation Sign (S.)'lllboltc) 

SITE: Saginaw, Michigan - Court St. and H•ilton St. (2) 

Thru Voliae Grouo Turn VolUIIII Grouo 

Low Mld11111 H1Qh Low Medftn H1Qh 

Total Violations - - - - - -rnru confl 1cts - - - - - -
1 urn 1.onr 11ctS - NI. "" - m. NI.. 
rota I 1.onr I 1CtS - N(; Ill. - ,,.~ m.; 

EXPERIMENT: Pedestrian Signal Explanation Sig,! (Word) 

SITE: Washington, D.C. - 17th St. and L. St., N.W. (3) 

Thru Volunte Grou Turn Volume Grou 

Low Medf1.111 Hf Low Medi 1111 Ht h 

EXPERIMENT: Pedestrian Signal Explanation Sign (Word) 

SI TE: ---1i1ashtngton, D.C. - 18th St. and L St., '4. W. ( 4) 

Thru VollJIII Grou Turn Volume Grou 

Low Medf1n Ht h Low Medi 1111 Hf h 

Al 1 
Vo 11.1111 
Grouos 

NC 
N(,; 

NI,; 

NC 

All 
VolUIDI! 
Grouos 

NC ,,. .. 
NI. 

• l1l. 

All 
Vo 111111 
Grou s 

All 
Vol~ 
GrOU')S 

Legend: A • Significant difference in favor of aftel'· (experimental) condition 
8 • Significant difference in favor of before (base) condition 

NC• No signiftcant difference between before and after conditions 
* • Significant at the 0.05 level 

... • Sfgniffcant at the 0.01 level 
••Insufficient sample stze 

NA • Not Appl tcable 
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• 

£XP£1UMENT: OONT START Sfgnal Indicatfon 

SITE: Ann Arbor, Mfchfgan. S. State St. and Washington St. (5) 

Thru Vol 111e Grou Turn Vol1111e Grou 

Low Medi .. Hi h Low MedfUII Hf 

NC 

UPEIUMENT: OONT START Signal Indication 

SITE: Washington, O.C. • 20th St. and L St., N.W. (6) 

Thru Voliae 6rou Turn Vol ... 6rou 

Low Medi .. Hf Low Hf 

Total Violations NC 

EXPERIMENT: OONT START Signal Indication 

SITE: Milwaukee, Wisconsin• Broadway and Mason St. (7) 

Thru Voltne Grou Turn Vol 1111e 6rou 

Low Medfta Hf Low Medi ta Hf 

Total Violations A** 

EXPERIMENT: OONT START Sfgnal Indication 

SITE: Milwaukee, Wisconsin. Mason St. and Jackson St. (8) 

Thru Vol1111e Grou Turn Vol1111e Grou 

Low HedfUI Hf h Low 

All 
Volume 
Grou s 

Legend: A• Sfgnfffcant difference tn favor of after (experi111tntal) condition 
B • Sfgnfffcant difference in favor of before (base) condition 

NC •·No sfgnfffcant difference between before and after conditions 
* • Sfgnfffcant at the 0.05 level • 

.,. 11 Sfgnfffcant at the 0.01 l1Yel 
- • Insufffcfent sample sfze 

NA • Not Appl fcable 
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• 

EXPERIMENT: Steady versus F1 ashing WALK and OONT WA1.JC 

SITE: Washington, o.c. - 3>th St. and M St. (9) 

Thru Yolillle Grou Turn Voltae Grou 

Low Medi 1111 Ht h Low 

EXPERIMENT: Steady versus Flashing WALK and OONT WALK 

SITE: Washington, O.C. - 7th St. and O St. (10) 

flltdi\111 

Thru Vo 1111e 6rou Turn Voll.lie brou 

Low Medtua Ht h Low Medh.11 

EXPERIMENT: YIELD TO PEDESTRIANS liltEN Tl.RNING Sign 

SITE: Detroit, Michigan - Cus Ave._ and Lafayette St. (11) 

Ht h 

Hi 

Thru Vol111e Grouo Turn Vol\1111 Grouo 

Low Med1ta H1qh Low Medt111 H1qh 

Total V1olat1ons NA NA NA NA NA NA 
rnru conr I icts - - - - - -1 urn 1.,0nr 11ctS - /\-- /\RR - - /\RR 

Tota I cont I 1CtS - /ll, .... I'.-- - /ll, ...... ,,._..,. 

EXPERIMENT: YIELD TO PEDESTRIANS WHEN ru:tNING Sign 

SITE: Detroit, Michigan - Woodward Ave. and Grand Blvd. (12) 

Thru Vol1.1111 Group Turn Volume Group 

Low Medf 111 High Low Med11111 High 

fcita1· 
- - - ---- --- - -- - -- - - -

NA 
- ~---~ - - .. 

Vfolatfons NA NA NA NA NA 
1nru cont11cts - - - - - -rum confl 1cts m; 111, A• 1\- fll." "" - ;·.e-ttta-t- ....... --· ·- ·- ·-~------------- ~-" ,_ " 'n ·-

All 
YoltBe 
6ro s 

Al 1 
Volume 
Grouos 

NA 
-

/\RR 

"'..,. 

All 
Voll.Ille 
Grouos 

NA 
-

111.. 

Nlo 
-»•N•--" 

""' 

Legend: A • Sign1f1cant dfffti"tnce 1n favar of aftel" (exper1illlntal) condition 
B • Stgn1ftcant difference tn favor of before- (base) condftton 

NC• No stgnfftcant difference betwttn before· and after condttfons 
* • Stgnfftcant at the 0.05 level 

** • Sfgntffcant at the 0.01 level 
• • Insufffcfent snple sfze 

NA. Not Applicable 
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EXPERIMENT: YIELD TO PEDESTRIANS lilt£N TURNING Sfgn 

SITE: Milwaukee. Wisconsin. 27th St. and Wisconsin ,We. (13) 

Thru Yol1111 Srouo Turn Yoliae &rouo All 
Volume 

Low Medh• Hioh Low Medilll HiQh &rouos 

Total Violations NA NA NA NA NA NA NA 
inru i;ont 1Cts - - - - - - -Turn COnT 11cts - - - - - - 14.• 

1otat 1.on 11 CtS - I'\-- - - m. Ill. A• 

EXPERIMENT: YIELD TO PEDESTRIANS lflEN TIJRNING Sfgn 

SITE: ~lwaukee. Wisconsin • Michigan Ave. and Bro..:lway (14) 

Thru Yol1111 Grouo Turn YolUIN Grouo , Al 1 
Yahne 

Low Medi ta High Low Med1111 High &roups 

Total Violations NA NA NA NA NA NA NA 
1 nru cont 11 cts - - - - - - -1urn 1.ont 11cu - - - - - 14.-- 111--

IOUI COntl1CU Ill. - - - - ,,. .. A** 

EXPERIMENT: PEDESTRIANS WATCH FCR TURNING VEHICLES Sign 

SITE: Ottro1t. Michigan• Griswald St. and Larned St. (15) 

Thru Vol1111e Grouo Turn Volumt Grouo All 
Volume 

Low Meclillft H1ah Low Medi1.111 HiQh Groups 

Total Violations NA NA NA NA NA NA NA 
1nru i;onr 11cts - - - - - - -
1 urn cont 11cts - - - - - - Jo\•• 

Total Conflicts - - - - - - A-

EXPERIMENT: PEDESTRIANS WATCH FCR TURNING VEHICLES Sign 

SITE: Detroit, Michigan - Cass Ave. and Warren PNe. (16) 

Thru Vohne Group Turn Voll.Ille Group All 
Vo 11111t 

- -- ---- - --t.0w- Nldh111- _-Hfan._ Low- - -Mediia -Hi-ah-- -- Gr-GU&S 

Total Violations NA NA NA NA NA NA NA 
nru 1.onr 11cu . . . !IL . . g•• 

,,.,,,, 

I''-"'~ 
,_,,,,, ~-- . "" -------,...--------------- - --- "'"''""' ~----- ------ ~--------,,..-------------- --- ,,. .. ,-,N,_~ _ .. ~~-

" ota1 conr11cts . NC . "- NC NC m. 

Legend: A • S1gn1ficant difference fn favor of after· (experimental) conditfon 
B • Significant difference 1n favor of before (base) condition 

NC• No significant difference between before and after condftfons 
* • Sfgniffcant at the 0.05 level 

** • S1gnfffcant at the 0.01 level 
• • Insufffcfent sample sfze 

NA• Not Applicable 
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EXPERIMENT: PEDESTRIANS IIATCH FCR TUUUN6 VEHICLES Sign 

SITE: Milwaukee, Wisconsin - 11th St. and Mitchell St. (17) 

Thru Voll.IN Grouo Turn Vol111e Grouo All 
Vol I.Ille 

Low MedfUII Hicih Low Medi 1111 Hicih Gr")UDS 

Total Violations NA NA NA NA NA NA NA 
rnru conr 11cts - - - - - - /\WW 

_ 1urn 1.onr11cts - - - - - - -
Total Conflicts - - - - A* - A-

EXPERIMENT: PEDESTRIANS WATCH FCR TUUHNG VEHICLES Sign 

SITE: Milwaukee, Wisconsin - 13th St. and Lincoln Ave. (18) 

Thru Vol1111e Groui, Tum Volume Grouo All 
Vo 1 t.ne 

Low Medf111 Hfcih Low Medf 1111 Hiqh Grouos 

Total Violations NA NA NA NA NA NA NA 
1nru 1.onr 11cts - - - - - - -Turn cont l tcts - - - - - NI. NC 
Total COnfl 1Cts - - - - - NC NC 

EXPERIMENT: WALK WITH CAR£ Signal Indication 

SITE: Ann Arbor, Michigan - Main St. and Washington St. (19) 

Thru Yo line Grouo Tum Vo hne GrouD All 
Volume 

Low Medila Hiqh Low Medi I.Ill Hiqh Groups 

Total Vfolatfons A- A- A- - A- A- A-
1 nru conf 11cts - - - - . - I\~~ 

rurn conr 11cts - -A- - . - A'"' A-
Total confltcts A- A- - . . A- A-

EXPERIMENT: WALK WITH CARE Signal Indication 

SITE: Washington, D.C. • M St. and Wisconsin ~Vt. (20) 

Thru Volt1ne Grouo Turn Volume Group All 
Volume 

Low Mtclit.111 Hiqh Low Mtdillll Hioh Groups 

Total 
- - --

ltc 
- - -- - - - -7,,, - -- - - _,,,~= 

Violations A- NC_ HC__ .ltC - A- A-
nru con l cts . - . . NI. NI. 
urn con l cts "'- fllW .... A,... NI. A""" A'"' 

,,_,,_N -· -~"''" 
~ - ·--..v----. ----- -- -- --~~,N_, "NN, ~,_-,,-,,,,-,.c-,N~,Nm,,,;» ,_ ,_N,,_N "NN, 

Legend: A • Significant difference fn favor of atter (experimental) condition 
B • Significant difference in favor of before (base) condition 

NC• No si,niffcant difference between before and after conditions 
* • Signf icant at the o.os level 

**•Significant at the 0.01 level 
• • Insufficient sample size 

NA • Not Appl icaole 
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EXPERIMENT: ~ WITH CARE Signal Indication 

SITE: Milwaukff, Wisconsin - Mason St. and Milwaukee Ave. (21) 

Thru Vo 1 «.. 6rou0 Turn Vol ... 6rOUD All 
VOlllN 

Low Medillll Hioh Low Medii.a Hioh 6rouos 

Total Violations A- - A- - A- /4.- A-
rnru c:onf 11 cts - - - - - - ,...,., 
,urn I..OOT I lCtS - - "-- - m. "-- "--
IOtal wnr I lCtS - - ,...,., - A" ,...,., ,...,., 

EXPERIMENT: WALK WITH CARE Sfgnal lndfcation 

SITE: Milwaukee, Wisconsin - 16th St. and Wisconsin Ave. (22) 

Thru Vo 1 tae 6rOUD Turn Vol1111e Group All 
Voh111e 

Low Mecli1111 Hiah Low /iledft,n Hiah GrOUDS 

~ Total Violations A- A- A- - A- A- A-
inru l;Onf I lCtS - - - - - - -Turn I..OnT I lCtS - - - - - - "--
Total Conflicts - A- ,.. ..... - A- A.,.,, A-

EXPERIMENT: Steady versus Flashing WAUC 

SITE: Milwaukee, Wisconsin - Mason St. and Jefferson St. (23) 

Thru Vo 1 iae Grouo Turn Vo 11111 Grouo All 
VolUIII 

Low Medil.111 Hioh Low Medi ta Hfoh Grouos 

Total Violations NC NC NC A- NC NC NC 
1nru 1;onr11cts - - - - - - "--
I urn t.Onf I lCtS - - - - - - Ill.. 

I Ota I l;OnT I lCtS - - - . - - "" 
,._.,., 

EXPERIMENT: Steady versus Flashing WALK 

SITE: Milwaukee, Wisconsin - 27th St . .id Wells St. (24) 

Thru VolUlllt Grouo Turn Vol11111 Group All 
Volume 

Low Medi 1111 Hiah Low Medf 1111 Hfoh Groups 
--- - - --- -- - -- ·-- --- -- - - -- - - -

-

- T.otal-¥-iolat-l.on-s.- --
..,. 

-------.... 
I nru I..Onf I lCtS - . . - - . -11,rn 1..onr 11cts . NI,; "-- . . "- "-
101;41- IAIOf lllo~a 

"" --- - ""'" 
Ill; "-- . . l'I""' A" 

Ltgend: A• Stgniffcant difference fn favor of after (experimental) condftfon 
B • Sfgnfffcant difference fn favor of before (base) condftfon 

NC• No signfffcant difference between before and after conditions 
* • Sfgnff1cant o1t the 0.05 level 

**•Significant at the 0.01 level 
• ·• Insufffcfent s1111ple sfze 

NA • Not Applicable 
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APPENDIX P - LETTER FROM A PEDESTRIAN REGARDING THE WALK WITH CARE 
PEDESTRIAN SIGNAL 
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APPENDIX Q - DETAILS Cf' PEDESTRIAN YIELD ALTERNATIVES 
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PEDESTRIAN SIGNALIZATION ALTERNATIVES: 

YIELD SIGNS OR SIGNALS 

Description (Color, Movement, Message, Size, Etc.) 

A three-lens signal, with the third lens retrofitted 
to supplement the standard WALK/DONT WALK pedestrian signal. 
The message provided on the third lens would be YIELD TO 
VEHICLES and operate in the flashing mode during off-peak 
hours when low vehicle volumes occur (i.e. from 10:00 p.m. 
to 6:00 a.m.). The flashing yield display will be yellow 
in color, and the DONT WALK message would be turned off 
during the operation of the YIELD display. 

Sketch or Drawing of the Alternative 

r 
Flashing---¾ 
Yellow YIELD TO 
Signal VEHICLES 

Past Use of the Alternative 

Unknown 

Justification for Use 

DONT 
WALK 

WALK 

YIELD TO 
VEHICLES 

------- ---- --- --It-llaa~tha pctent1al _o_f__I.educlng__pe_d_e_s_trian d_e_la~_ouilng_ __ 
times when pedestrians see no reason to wait for the WALK sig-

-- -- --- - - -~l {i.e. -no -V-eb-icles -ar-e in sight.}..__ ~his .al.te.rnative also ___________ _ 
has the potential for improving the respect for pedestrian 
signals. 
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YIELD SIGNS OR SIGNALS (Continued) 

Potential Advantages 

•It encourages pedestrians to watch for traffic instead of relying 
entirely on the pedestrian signals 

•can be maintained as a part of existing pedestrian signal hard­
ware 

•Less pedestrian delay (theoretically) than with conventional 
WALK/DONT WALK signals 

Potential Disadvantages 

•Retrofit problems are possible 

•It gives the pedestrian the right to cross a street "against­
the-traffic signal" which is often dangerous 

•confusing message 

•It may not be appropriate for young children who can't read or 
who are not capable of decidjng when it is safe to cross on 
their own 

•There may be legal problems associated with encouraging pedes­
trians to cross against the vehicle traffic signal. 

Estimated Cost of Installation 

Moderate 

Moderate to high 
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Alternative: 2 

PEDESTRIAN SIGNALIZATION ALTERNATIVES: 

YIELD SIGNS OR SIGNALS 

Description (Color, Movement, Message, Size, Etc.) 

-A single illuminated pedestrian signal for each crosswalk 
which flashes ·-YIELD. br ,,.YIELD '1'0 VEHICLES in orange through­
out the day. This alternative completely replaces a WALK/DONT 
WALK pedestrian signal. This alternative is only designated 
for streets with low traffic volumes. 

Sketch or Drawing of the Alternative 

,. 

YIELD TO 
VEHICLES 

or 

Past Use of the Alternative 

Unknown 

Justification for Use 

Flashing Orange 

There may be many safe, adequate gaps on low volume 
- roads to al-low pedestrians to-cress rega1:-dl.ss -of the vehicle 
• -- sign ar • mar c at-r-on-;--nretecyr edu-e-tn-g--p-e-de-strtan --delay;-- ---This- ----

fl ashing yield signal may encourage more pedestrians to 
-- waf6ff for tra·fr1c··0efofe c:'rc:rssrtig·;·· •••••• •• ••• 
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YIELD SIGNS OR SIGNALS (Continued) 

Potential Advantages 

•Reminds pedestrian to watch for traffic 

•Reduces pedestrian delay 

•EncouragP.s pedestrians to ·•yield ' to turning vehicles which 
may help reduce these types of accidents 

Potential Disadvantages 

•May be confusing, may require an education program 

•Not applicable to school age children who are not able to 
determine a safe or adequate crossing gap 

•May be legal problems with allowing pedestrians to cross 
against a red vehicle signal even when vehicular traffic is 
not present 

•Not applicable to high volume, high speed and/or very wide 
streets where traffic flow conditions may change during the 
crossing 

Estimated Cost of Installation 

Medium 

Medium 
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Alternative: 3 

PEDESTRIAN SIGNALIZATION ALTERNATIVES: 

YIELD SIGNS OR SIGNALS 

Description (Color, Movement, Message, Size, Etc.) 

A pedestrian sign which opens or is activated during the 
off-peak or low vehicle volume periods to replace the WA~K/ 
DONT WALK pedestrian signal. The message would be >YIELD·· or 
"'YIELD TO VEHICLES·. 

Sketch or Drawing of the Alternative 

DONT 
WALK 

WALK 

Sign 
Closed 

Past Use of the Alternative 

YIELD TO 
VEHICLES Sign Open 

The open/close sign concept has been used previously 
with regulatory speed limit signs in school zones which 
open during school crossing periods. 

Justification for Use 

The.yield message.would.be displayed during off-peak 
.hours to ellrnfnafe unnecessary pedesttlan~~elay,_· and the ·~·~······· .. 
message does not conflict with the DONT WALK pedestrian 
11ignal (.i.e. the WALK/DON'l' WAL.K is .n.o.t.__Qperating .. du.ring 
the off-peak hours and the yield sign is closed during 
times when the pedestrian signal is in operation). 
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YIELD SIGNS OR SIGNALS (Continued) 

Potential Advantages 

•Encourages pedestrians to watch for vehicle traffic before 
crossing 

•Is an active message (based on the time of day) which could 
help to command attention 

•could help to minimize unnecessary pedestrian delay 

•Does not conflict with the pedestrian signal message 

Potential Disadvantages 

•The yield message (as well as the yield concept) may be con­
fusing 

•There may be legal problems associated with giving pedestrian 
the right to cross the street against the traffic signal 

•It may not be appropriate for young pedestrians who cannot read 
or who are not capable of deciding when it is safe to cross on 
their own. 

Estimated Cost of Installation 

Moderate 

Estimated Cost of Maintenance and Operation 

Moderate 
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Alternative: 4 

PEDESTRIAN SIGNALIZATION ALTERNATIVES: 

YIELD SIGNS OR SIGNALS 

Description (Color, Movement, Message, Size, Etc.) 

A variable sign message which spells out PEDESTRIANS -
YIELD TO CARS - CROSS WHEN CLEAR~, which is activated during 
off-peak or low vehicle volume conditions. 

Sketch or Drawing of the Alternative 

PEDESTRIANS .... 

YIELD TO VEHICLES. 

CROSS WHEN CLEAR 

Past Use of the Alternative 

• • Variable Sign Message 

The variable sign message has been used for providing 
messages to motorists. 

Justification for Use 

_ _ _____ Tl1e_ si9n message sh<:>ttld clearly convey the meaning of 
_ t.he __ _y_ie.l_d_mes.s_a_~ an.a -~Qu_ld _oe used -for prov{.din.g other·- - -

safety messages, such as WALk-OONT WALK, or time to next 
-·- - - - --- - crossing .. phas.e.. _ _ _ _ _ __ 
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YIELD SIGNS OR SIGNALS (Continued) 

Potential Advantages 

•Easy to understand 

•This sign could replace the pedestrian signal and provide the 
WALK/DONT WALK message 

•May reduce pedestrian delay 

•Encourages pedestrians to look for traffic before crossing 

Potential Disadvantages 

•Expensive to develop, install and maintain 
•Could lead to a change in pedestrian attitudes at other inter­

sections (i.e. pedestrians may start to cross against the light 
at other non-signed locations) 

•May have difficulty mounting the sign 
•would not be understandable or appropriate for young children 

who can't read or who are not capable of deciding when it is 
safe to cross on their own 

•The sign would have to be very large to carry the entire message 
or the message may be shown in parts which may be confusing 

•There may be legal problems associated with encouraging pedes­
trians to cross against the red traffic signal. 

Estimated Cost of Installation 

High 

--- ----------

High -Yes, more •movingparts.11 ••• 
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Alternative: 5 

PEDESTRIAN SIGNALIZATION ALTERNATIVES: 

YIELD SIGNS OR SIGNALS 

Description (Color, Movement, Message, Size, Etc.) 

An audible word message which supplements or replaces 
the WALK/DONT WALK signal to provide the yield message, 
·PEDESTRIANS, PLEASE YIELD TO VEHICLES AND CROSS ONLY WHEN 

THE ROADWAY IS CLEAR~. This message could also be used in 
conjunction with other forms of yield sign or signal. 

Sketch or Drawing of the Alternative 

Speaker C - = PEDESTRIANS ••••• PLEASE YIELD TO VEHICLES AND ~===--~ CROSS ONLY WHEN THE ROADWAY IS CLEAR ••••• 
DONT 
WALK 

WALK 

Past Use of the Alternative 

Audible signals have been used with some success in 
providing crossing and clearance information to pedestrians 
(i.e. In Washington, D.C.; England; Japan, and many U.S. 
locations near schools for blind.) 

Justification for Use 
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YIELD SIGNS OR SIGNALS (Continued) 

Potential Advantages 

•Will draw more attention of pedestrians to the yield message 
(except for deaf pedestrians). 

·•More easily understandable 

•Reduces pedestrian delay 

•Encourages pedestrians to look for traffic before crossing 

•Applicable to all crosswalks at the intersection so it does 
not have to be aimed at a particular crosswalk 

Potential Disadvantages 

•causes a noise pollution problem 
f 

•Not applicable to deaf people 

•Not appropriate to school age children who are not capable of 
determining when a safe gap exists 

•May be legal problems associated with encouraging pedestrians 
to cross against the red vehicle signal 

Estimated Cost of Installation 

Moderate 

Moderate 
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Alternative: 6 

PEDESTRIAN SIGNALIZATION ALTERNATIVES: 

YIELD SIGNS OR SIGNALS 

Description (Color, Movement, Message, Size, Etc.) 

~ combination of yield sign for pedestrians to be plac~d 
at each crossing and a warning sign with flashing beacon for 
approaching motorists indicating that they are approaching a 
pedestrian crosswalk. 

Sketch or Drawing of the Alternative 

For 
Pedestrians 

Flashing 
Beacon 

For 
Motorists 

Past Use of the Alternative 

Pedestrian 
Yield Sign 

t­
Motorists 
Warning 

Sign 

.L 

Yield sign for pedestrians has rarely been used. The 
pedestrian crossing warning sign has been used in the past. 

Justification for Use 

The general familiarity of road users with triangular 
- yield signs-. - The-yield concept should encourage pedestrians 
·to ·roolffor-oncomTo9-ve1rrcns. 

- --- -- ---Tne • fla'ii,fiiiig --·beacon ancttlie -pecr;;;xriicf -s 19n -wlll caift ro"ii --
approaching vehicles ~gainst pedestrians. 
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YIELD SIGNS OR SIGNALS (Continued) 

Potential Advantages 

•Simple and easy to understand message 

•Relatively low cost 

•Familiarity of road users with the shape and size of the 
warning sign 

•Encourages pedestrians to look for vehicles and encourages 
motorists to watch for pedestrians 

Potential Disadvantages 

•May not be effective in drawing the attention of pedestrians 

•Warning motorists of pedestrian crossings in past studies has 
not been shown to be effective 

•The yield concept is not appropriate for school age children 
who are not able to determine what a safe gap is 

•There may be legal problems with using the yield signs for 
pedestrians. 

Estimated Cost of Installation 

Moderate 

.. _______ --~stimated Cost of Maintenance and Operation 

Moderate 
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Alternative: 7 

PEDESTRIAN SIGNALIZATION ALTERNATIVES: 

YIELD SIGNS OR SIGNALS 

Description (Color, Movement, Message, Size, Etc.) 

An actuated signal (based on loop detectors imbedded 
in the pavement) which would display a YIELD signal to 
pedestrians when no vehicles are detected (to allow all 
pedestrians to cross against the red vehicle signal). 
When a vehicle is detected, the DONT WALK display would 
be displayed and the YIELD display would be eliminated 
(blanked out). 

Sketch or Drawing of the Alternative 

. J /
Pedestrian Signals 

/Detector•~ 

CED 

Past Use of the Alternative 

Unknown, however loop detectors are used for determining 
signal parameters for actuated and computerized signal systems. 

Justification for Use 

Detectors. wouldbe----U-sed.to deiermine _ _when_ vebicuJ,,ar _ _g__ap_s__ 
are present to permit pedestrians to cross. The pedestrian 

- - ---- ---- ----siqnal& woo-ld -disp-l•y. tbe--appropriate message and make some _________ _ 
of the decision making responsiblity for adequate gaps off 
of the pedestrians. 
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YIELD SIGNS OR SIGNALS (Continued) 

Potential Advantages 

•Legal problems could result from allowing pedestrians to cross 
against the light. 

•Pedestrians do not have to determine if a gap is adequat~. 

•Could eliminate unnecessary delay. 

Potential pisadvantages 

•Sophisticated and costly 

•Detect;ors may not provide adequate information to give proper 
signal indication, particularly with turning vehicles and 
vehicl~s entering from driveways or parking places between 
the detector and the pedestrian signal 

eThe legality of the device may also be open to question in 
many areas. 

Estimated Cost cf Installation 

High - where the loop detectors are not already installed 
and placed at the proper distance from the cross­
walk 

Estimated Cost of Maintenance and Operation 

Moderate to high 
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