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FOREWORD

Creating improved safety and access for pedestrians requires providing safe places for people to
walk, as well as implementing traffic control and design measures which allow for safer street
crossings. A study entitled "Evaluation of Pedestrian Facilities" involved evaluating various
types of pedestrian facilities and traffic control devices, including pedestrian crossing signs,
marked versus unmarked crosswalks, countdown pedestrian signals, illuminated pushbuttons,
automatic pedestrian detectors, and traffic calming devices such as curb extensions and raised
crosswalks. The study provided recommendations for adding sidewalks to new and existing
streets and for using marked crosswalks for uncontrolled locations. The "Evaluation of
Pedestrian Facilities" also included synthesis reports of both domestic and international
pedestrian safety research. There are five international pedestrian safety synthesis reports; this
document compiles the most relevant research from Australia. .

This synthesis report should be of interest to State and local pedestrian and bicycle coordinators,
transportation engineers, planners, and researchers involved in the safety and design of
pedestrian facilities within the highway environment.

el S

Michael F. Trentacoste
Director, Office of Safety
Research and Development

NOTICE

This document is disseminated under the sponsorship of the Department of Transportation in the
interest of information exchange. The U.S. Government assumes no liability for its contents or
use thereof. This report does not constitute a standard, specification, or regulation.

The U.S. Government does not endorse products or manufacturers. Trade and manufacturer’s
names appear in this report only because they are considered essential to the object of the
document. :
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1. INTRODUCTION
1.1 Australia

Audrdiais afederation of States and Territories in which the powers and responsibilities of State and
Commonwedth Governments broadly mirror those of the State and the Federd Governmentsin the
United States. As this gpplies to the roads sector, it means that each State has responsibility for
managing the road system, determining the road laws that gpply in that State, and recording information
regarding traffic accidents. The Commonwedth Government has arole in funding the National Road
Network and providing other funds to State and local governments to assst them in maintaining the road
transport system.

The independence of the different jurisdictions leads to differences in traffic engineering practice and to
differences in crash data bases which serioudy limit the extent to which vaid comparisons can be made
among States. At present, amgor effort is underway to develop a set of uniform road rulesthat all
jurisdictions have agreed in principle to adopt. This should remove the few remaining minor differences
among the States. The detailed implications for pedestrian safety are discussed below.

Loca Government is responsible for approximately 80 percent of the road network in Australia. These
tend to be the less heavily trafficked parts of the network. One important difference with the United
Staesisthat theloca government’s powers to enforce traffic regulations are generaly confined to
parking and weight restrictions with the traffic policing function being the responsbility of the State.
Neverthdess, Locad Government has a very useful role to play in improving road safety, particularly

pedestrian safety.

Audralia covers an area of just under 7.7 million kn? (3 million mi?), equivalent to 82 percent of the area
of the United States. Thisland massis occupied by just 18 million people, most of them located in a
narrow band running dong the eastern and southern coasts from Cairnsto Adelaide. Audrdiais among
the most urbanized countriesin the world, with dmaost 40 percent of the population living in two cities—
Sydney and Mdbourne — and with afurther 20 percent living in the mgor State capitas of Brisbane,
Perth, and Adelaide.

Like that of the United States, Audtrdia s population is extremely diverse. In 1992, 23 percent of the
population had been born overseas, while data from the 1991 Census showed that 1.6 percent of the
population was of Aborigind or Torres Straight Idander descent (Austraian Bureau of Statistics 1995).
A feature of recent migration has been an increasing proportion of migrants from neighbouring countries
in Asa

1.2 Data Systems

Common with most other countries, crashes are reported by or to the police through the medium of a
gandard report form. Although there is alarge degree of commondity, the Audtrdian States differ in the

gpecifics of what information is collected and how it is categorized. States o differ in their
requirements to report crashes, for example, except in afew defined circumstances, Victoria requires an



accident report only when there has been a persond injury, New South Wales requires areport only
when there has been an injury or avehicle is towed away from the scene of an accident, and most other
States require a report when there has been an injury or the estimated damage exceeds a set amount. In
practice, the different reporting requirements have little impact on the reporting of pedestrian crashes as
nearly dl of these involve adegree of persond injury. However, under-reporting of crashesis
acknowledged as a problem. A recent Western Australian study of the match between police and
hospitd records had a match rate for pedestrians of 68.6 percent (Rosman and Knuiman 1994). This
study confirmed many of the usud findings regarding non-reporting of crashes, such as non-reporting
being more likely for accidents involving children and less seriousinjuries. New findings from this study
are that match rate varied according to the type of hospital with the metropolitan teaching hospitas
having the highest rates and private hospitas the lowest, and that matching rates vary according to
ethnicity, with Aborigind Audtrdians and Adans having lower matching rates than non-Aborigind
Audrdians, and European-born persons having higher matching rates.

Each State publishes an annua statement of road crashes that have occurred each year. These
gatements differ consderably in their level of detail and sophigtication. The New South Wales satistical
satement is probably the most comprehensive and has been issued inits current form for more than 10
years (eg RTA 1994). However, even this publication gives rdatively little information specificaly about
pedestrian crashes — number of crashes broken down by Road User Movement (RUM) code and
numbers of pedestrian casudties broken down by severity of injury, sex, and age.

One notable feature of the reporting systemsin a number of Statesisthe very detailed coding of crash
events, referred to as RUM Codes, or Definitions for Classifying Accidents (DCAS). Crashesare
dlocated to one of many types of event, defined in terms of a diagram that encapsul ates the essentia
features of the actions of the road usersinvolved in the crash. Similar systems are currently used in New
South Wales, Victoria, and Queendand and are under consideration by some of the other States.
Audrdian experience has shown that having thistype of classfication avallable in the data base provides
apowerful tool that greetly adds to the understanding of crash patterns, some examples of which will be
discussed later in this paper.

2. SUMMARY OF PEDESTRIAN ACCIDENT EXPERIENCE

Pedestrian deaths and hospital admissonsfor Australiain 1993 are shown intable 1. Pedestrians
condtitute 17 percent of road fataities nationdly, the proportion ranging from 12 percent to

Table 1. Fatdities, hospita admissons and crashesinvolving
pedestrians and al road users, 1993.

Pedestrians All Road Users
Fatd crashes 327 (19%) 1734
Fatdities 331 (17%) 1953
Hospita admission crashes 2557 (15%) 17186
Hospitd admissons 2681 (12%) 21602




20 percent across the States and Territories. Pedestrians account for 12 percent of hospital admissons
resulting from road crashes, ranging from 10 percent to 15 percent across States, with dightly lower
proportionsin the two territories.

These crashes represent a pedestrian fatdlity rate of 1.84 per 100,000 persons. This compares with a
U.S. pededtrian fatality rate of 2.13 per 100,000 persons for the country as awhole (NHTSA 1996),
and a crash rate for Gresat Britain of 1.83 per 100,000 persons (Department of Transport 1996).
Austraia s pededtrian fatdity rate is equivaent to the middle-ranking States when U.S. states are ranked
by pedestrian crash rates (see NHTSA 1996, chapter 5).

2.1 Crash Trends

Since nationd serious injury datais avallable for different road user classes only from 1989 onwards, the
discussion of crash trendsisredtricted to this period. Asfigure 1 shows, pededtrian fataities have
declined from ahigh of 501 in 1989 to 330 in 1993, afal of 34 percent. All road fatalities have fdlen
by 30 percent, from 2,803 to 1,953, over the same period.

Fatalities [j i e
— 2000
h--.i
!
500
400 - - 2000
300 4 '
- & - Pedeiflan Fakllles

200 : : : 1000 —e— Pedestlan hjurle*..

1089 1990 1991 1992 1993

Figure 1. Trends in pedestrian fatalities and injuries
resulting in hospital admission, Australia 1989-1993.

Pedestrian hospital admissions have declined by 23 percent from 3,478 t0 2,681, and seriousinjuriesto dl
classes of road users have declined by 24 percent from 28,490 to 21,602. Thus reductionsin deaths and
injuries to pedestrians are cons stent with reductions in desths and injuries for dl road users.

2.2 Costs of road crashes

Andreassen (1992) made comprehensive estimates of the cost of road crashes, taking into account the
costs of emergency service attendance, medical and hospital costs, loss of earnings, grief, pain and
auffering, legal and adminigrative costs, and vehicle repair costs. One Sgnificant festure of thiswork is
its recognition thet different types of crash have different outcomesin terms of injuries and vehicle repair
costs, and hence costs were cdculated for each accident-type separately for urban and rural crashes.



Estimates of the cost of pedestrian crashes were based on data from three types of pedestrian crashes
only — the near dde, far Sde, and emerging crash types — and were based on data from New South
Waesand Victoria. However, these three types account for the bulk of pedestrian crashes. The
estimated cost of a pedestrian crash in metropolitan areas was $A 79,300 ($51,545), and in rura aress
$A148,800 ($96,720). The latter figure reflects higher speedsin rurd areas, with the consequent
greater probability of serious death or injury. Only head-on crashes were estimated to cost more than
pedestrian crashes. With the exception of head-on crashes, the estimated range of other types of
crashes was approximately $A 18,000 ($11,700) to $A 70,000 ($45,500) for metropolitan crashes and
$A 23,000 ($14,950) to $A 107,000 ($69,550) for rural crashes.

2.3 The nature of the pedestrian problem in Australia

Cairney and Cusack (1997) compared pedestrian crashes in New South Wales, Victoria, and
Queendand. These three States use Similar procedures for coding crashes, based on the approach used
in New South Wales and Victoriafor severa years now, and further clarified and refined by Andreassen
(eg Andreassen 1994). In this approach, a crashis classified as belonging to a particular crash type
according to the pattern of road user movements preceding the first collision between vehicles or
between avehicle and a pedestrian. In dl, there are some 88 categories to which crashes can be
dlocated. Of these, nine relate pecifically to pedestrian crashes.

Cairney and Cusack found a high degree of consstency among the States in al factors rdating to
pedestrian crashes, including crash types. Theseresults are summarised intable 2. In dl three States,
the most common type of crash involved pedestrians being hit on the near side of

Table 2. Pedestrian accidents by accident type (from Cairney and Cusack 1997).

Victoria NSW Queendand

Accident Type Code & Description No. % | No. % No. %
001 IPedestrian — Near side vehicle hit fromright |  1,477| 41.6%]| 2,887 47.1% 686| 46.8%
002 IPede;trian — Hit emerging behind vehicle 34| 11.1%]| 874 14.2% 101 6.9%
003 IPedestrian — Far side vehicle hit from left 1,006| 28.4%]| 1531| 25.0% 4421 30.2%
004 |Pedestrian — Playing, working, lying, 253 71% | 330| 54% 1051 7.2%

standing, on carriageway
005 IPedeﬂrian — Walking with traffic 107] 30%| 170 28% 55| 3.8%
006 [Pedestrian — Facing trafic 3| 12%| 48] osw % 25%
007 IPedestrian — Hit on footpath/ median 68] 19% | 170 28% 16| 11%
008 |Pedestrian —_ Hit on driveway 18] 30% | 126] 21% 19| 13%
009 |Ped&strian — Struck while boarding or 91| 26% 0] 0.0% 6] 04%

aighting vehicle

Total 3547] 100% | 6,136|] 100% | 1,466| 2100%




the carriageway by a vehicle approaching from theright. (Remember that traffic kegpsto the left in
Ausdtraia) Thistype of crash accounted for dmost haf the pedestrian crashes. The second most
common type of crash in dl three States was where the pedestrian was hit on the far Sde of the
carriageway by avehicle approaching from the left. Thistype accounted for between 25 percent and 30
percent of pedestrian crashes. In New South Wales and Victoria, the next most common type of crash
involved pededtrians emerging from behind avehicle. Thistype of crash was less prevadent in
Queendand, where it was nevertheless the fourth most frequent type of crash. The fourth most frequent
type of crash in Victoriaand New South Wales, and the third most frequent in Queendand, involved the
pedestrian playing, working, lying, or sanding on the carriageway. In dl three States, these four
categories accounted for over 80 percent of crashes. None of the other categories covered large
numbers of crashes, but it is worth noting that dightly more crashes in Queendand involved waking with
or facing the traffic, while crashes involving boarding or dighting from a vehicle were amuch grester
feature of the Victorian data, presumably as aresult of patronage of Mebourne' s extensve tram
(Streetcar) system.

In generd, the proportions of different types of crashes are smilar in the metropolitan and other urban
areas. However, in rurd areasthere are fewer nearside, emerging, and far Side crashes, but more
crashes where the pedestrian has been walking with or againg the traffic, and more in the category
playing, walking, standing, or lying on the road.

A more detalled picture of the risk factors affecting pedestrians of different ages was produced by a
very comprehensve study carried out by the Victorian Road Traffic Authority (RTA) in the early 1980's
(Alexander, Cave, and Lyttle 1990). Persons admitted to hospital or treated as an outpatient as a result
of being injured as a pededtrian in a collision with amotor vehicle were interviewed. They answered
questions relating to trip purpose, circumstances of their crash and contributing factors, and their
demographic characteristics. Their answers were then compared with the answers given by matched
control subjects, who were asked similar questions, excluding of course the questions relating to
accident involvement. The control subjects were interviewed at the same place that the pedestrian had
been injured, and at the same time of day. Some of the interviewees had been matched to the injured
pedestrian on the basis of age and sex, some not. This provides a powerful way of testing which factors
affect risk among pedestrians of the same age group, and testing how much greater istherisk faced by a

particular age group.

It was found that people aged 60 to 80 had double the crash risk of younger pedestrians. They were
more likely to have been migrants, but no lesslikdly than controls to have English as afirst language,
suggesting an over-representation of English-gpesking migrants. They were no different from controlsin
terms of maritd status, physica disability, or psychologicd state at the time of the crash. Most of the
crashes happened in shopping areas, and 70 percent of victims were shopping or on the way home from
shopping. A high proportion had been carrying shopping bags. Pedestrian behavior in these crashes
was characterized by a high degree of compliance with traffic control devices and regulations, but an
inability to complete crossingsin time or to anticipate unexpected actions on the part of drivers.

One primary focus of the study was the role of alcohol in pedestrian crashes (see next section). No
matched controls were sought for child pedestrian crash victims, and thereforeiit is not possbleto be
confident about which factors are associated with increased risk. However, it was



worth noting that 67 percent of this group were males, and 91 percent were bornin Austrdia. While
these condtitute over-representation in terms of the numbers of these individuas in the population,
without the control data it is not possible to say whether this congtitutes over-representation in terms of
the pedestrians at that Site and time. Most of the child pedestrian crashes occurred on the urban fringe,
and 51 percent occurred during the period 4-6 p.m. Most of the crashes were mid-block crashes. Of
those occurring at intersections, 57 percent had alocal street forming at least one leg of the intersection.
A child had been crossing the road in 88 percent of cases, 31 percent emerging from behind vehicles,
and 20 percent may have spontaneoudy darted onto the road. Fifty-seven percent had their view
obstructed, particularly by parked cars. The crashes were characterized by high traffic density, poor
sght distance, digtractions, and alack of supervision.

This study aso confirmed the mgor contribution of acohol to pedestrian crash causation in Victoria
Forty percent of adult crash victims had been drinking, and 24 percent had blood acohol concentrations
(BACs) greeter than 0.15. Theincreasein risk with increased BAC is very large for pedestrians, smilar
to theincreasesin risk experienced by motor vehicle drivers with Smilar increasesin BAC. Pedestrians
with aBAC greater than 0.10 were found to have double the risk of being involved in a crash compared
with those who have a BAC of lessthan 0.10, while those who have a BAC greater than 0.15 have 15
timestherisk of being involved in an injury crash of those with aBAC lessthan 0.10.

Victims who reported high levels of dcohol consumption appeared to be at greater risk. High BAC
crashes (i.e., those where the pedestrian who had a BAC of 0.15 or greater) were associated with:

Near-side crashes (67%).

Weekends (52%).

Occurring between 6 p.m. and 6 am. (78%).

Within 400 m (1,312 ft) of a pub or other drinking venue (70%).
Inner suburban areas (56%0).

A more recent examination of Queendand’ s pedestrian crash data confirms that this generd picture
gppliesin that State (Fraine 1995).

2.4 Pedestrian exposure and over-representation

Anderson, Montesin, and Adena (1989) estimated the risk of travel by different modes, based on a
survey of day-to-day travel patterns and carried out on behalf of the Federd Office of Road Safety.
Dataon fatal crashes were obtained from that organization’s Fatal File for 1984 and 1985. The average
number of fatdities per 10 million km (6 million mi) travel for males and femdes for different modes are
shown in table 3 on the following page.

These data suggest that the risk of being killed while walking is about 12 to 15 times the risk of traveling
by car per unit distance, and that walking has amost the same risk of being killed as does motorcycling.
However, since walking is so much dower than other modes and the trip length typicaly much shorter,
thisis not ameaningful comparison. A different picture emerges



Table 3. Fatdities per 10 million km (6 million mi) travel by different modes, Austrdia 1984-5.
Adapted from Anderson et a (1989)

Maes Females
Mode . .
per 108 km| pertrip |per 10° hourd per 10°km| pertrip | per 10° hours
Car drivers 0.15 0.19 0.53 0.10 0.08 0.31
Car passengers 0.17 0.27 0.66 0.09 0.13 0.34
Motorcyclists 2.86 3.01 9.77 1.48 1.01 23.65
Bicydids 0.57 0.14 11.36 0.25 0.05 1.30
Pedestrians 2.35 0.26 1.09 1.26 0.12 0.46

when the risk of being killed per trip by the various modesis examined. Therisk of being killed
while making ajourney by any of the modesis roughly the same, with the exception of matorcycling,
which again emerges as having amuch higher risk of being killed. A dightly different picture emerges
when fadities per million hours traveling by each mode are consdered. Cycling emerges as having a
very high fadity rate, especidly for maes, but male pedestrians also seem to have a high fatdity rate.

In Audrdia, the different States and Territories have different legd reporting requirementsand different
numbers of hospitalized and less serioudy injured victimsin relaion to the numberskilled. The reasons
for this are not fully understood but may include reasons such as different availability of hospitd beds,
different insurance arrangements, and different reporting cultures (see e.g., Cairney and Cusack 1997).
It istherefore not possible to estimate meaningful injury rates in the same way asit is possble to obtain
fatdity rates.

2.5 The young and the elderly

Cairney and Cusack (1997) examined the fatality rates for pedestrians and cyclists of different ages
acrossthree States. Although there was variation among the States, the rates tended to be high among
510 22 year olds, dthough in Queendand the rate was quite low among the 9 to 17 year olds, then very
high among the 18 to 22 year olds, and remaining high among the 23 to 32 year olds. All three States
had a high rate among the 58 to 67 year olds and an extremely high rate among those aged 68 and

older. Carney and Cusack aso examined rates of hospitd admissions and injuries requiring medica
treatment. For the reasons discussed above, the injury rates are not directly comparable among States.
However, when the data for each State are examined for each State independently, a common pattern
emerges for both classes of injury which issmilar to the pattern for fataities. Rates are high between the
ages of 5 and 22, then again in the group aged 68 and over.

Audrdian data confirms this picture of alarge difference between the sexes and between age groups for
both pedestrians and cyclists. Anderson, Mortesin, and Adena (1989) considered age and fataity rate
per 10" km (6 mi) in their investigation of fatdity rates. Examinaion of the raw tablesindicates erratic
trends. Anderson et d undertook statistical modeling of their data to produce regular curvesthat are
readily interpretable. The most easily interpretable are those presented in the appendix of ther report, in
which the actud crash rates are modeled, rather than the logarithm of the fatality rate which is used



throughout the report. The curvesrelating fatdity rate for pedestrians to age are shown in figure 2.

Figure 2 shows four separate curves representing crash rates for males and females at different times of
day. The main features of thisfigure are

e Ealy night, late night, and evening rates are higher than day time rates.

® Theratesfor men are conastently higher than those for women.

® Daytime rates show little variation with age compared to other times.

e Children and teenagers have high fatdity rates in the early night and late night periods.

® Older people, especidly men, have extremely high fatdity rates in the evening and
ealy night.

It should be bornein mind that this data set does not include data from children under 9 years old.
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Figure2. Tota crash rates for male and female pedestrians
of different ages at different times of day.



3. OVERVIEW OF ACCIDENT COUNTERMEASURES AND SAFETY
PROGRAMS

With responghility for operationd  traffic safety matters divided among eight geographicaly remote
jurigdictions, it is difficult to give a comprehensive overview of accident countermeasures
and safety programs for al of Audraia

However, it is probably afar generdization that pedestrian safety initiatives have been focused primarily
on engineering treatments and, to alesser extent, education. In contrast to other areas of road safety
improvement in recent years, such as reducing acohol-impaired driving and speeding, enforcement has
had very little impact. The reasonsfor this are discussed in section 17. While other classes of road
users have benefited in recent years from improved persond protection, backed by legidation requiring
the use of seat belts, baby capsules and child seats, and bicycle helmets, there has been no equivaent
improvement in the protection available to pedestrians, apart from changes to vehicle front ends.
Audtradian pedestrians may have benefited less from changes to vehicle design than pedestrians in other
developed countries. The Audtrdian vehicle flegt is rdatively old by world standards, and alow base-
line replacement rate for vehicles has been compounded by a duggish economy in recent years.

3.1 Source Documents

There are three basic source documents that cover signs and markings for pedestrian facilities, provision
and design of pededtrian facilities, and proposed legidative changes.

The Audrdian Standard Manual of Uniform Traffic Control Devices and the Austroads Guide to
Traffic Engineering Practice provide aset of guidelines for the control and protection of pedestrians.
In practice they are used as guiddines and are not legdly enforcegble. The draft Australian Road Rules
has a number of sections relaing to pedestrians. The Audtrdian Road Rules will not be enforceable until
legidated by Federd Parliament. It is expected that the Rules will then become an Audrdiawide
gtandard, replacing current traffic regulations in each of the states.

3.1.1 Australian Standard (AS) 1742.10 — 1990
Manual of Uniform Traffic Control Devices, Part 10: Pedestrian Control and Protection

® Thisstandard sets out requirements for traffic control devicesto be used in the control and protection
of pedestrian traffic on roads. It specifies the way in which these are used to achieve pedestrian
control. The manua includes definitions, ingtallation details, clause references, and references to other
goplicable gandards. Requirements for the illumination and reflectorization of sgns, ther ingdlation,
location, and Sze are outlined in the gppendixes. Details are dso included on model ingtructions for
adult supervisors and child monitors at children’s crossings, pedestrian-actuated traffic sgnas, and
pedestrian trestments at railway level crossings.

® People with disabilities: People with avison imparment have difficulty with visud cuesand need a
strong contrast/delineation between the road and pedestrian areas, usudly aphysica guide.
Obstructions to their path, such as street furniture and sign posts, can cause difficulties. People with a
hearing impairment will rely on seeing vehicesto cross safely and therefore need aclear view.



Whedlchair users need continuous, even, and hard surfaces. Ramps need to have alow gradient, and
curb edges need to alow roads to be easily crossed.

® Young children: The size of young children limits their ability to see and be seen, and this needs to be
considered when designing barriers and signs near crossings and on idands. For design purposes,
children should not be considered as mini-adults as they do not have the cognition or perception to
make sound judgments until approximeatdy 12 years of age.

® The elderly: The ederly have lower walking speeds and reduced ahilities, which are often not
adequately catered for. Older people tend to be aware of their reduced abilities and so tend to
adjust their behavior.

The classfication and type of pededtrian facilities are as follows:

1. Time separation,

2. Physicd (or spatid) separation; and

3. Integrated facilities (adequate control where integration of pededtrians with vehiclesis
acceptable).

Time separation

These areinddled if the degree of hazard warrants imposing regulatory controls on the driver and
occasondly on the pededtrian. Conflict is minimized by dlowing short-time periods for exclusve
pedestrian use of a pecific section of road, dternated with vehicle use only of the same section. The
treatments covered by this section include pedestrian crossings (zebras), children’s crossings,
pedestrian’s actuated traffic signas (mid block), pelican crossings, and provisions for pedestrians at
sgndized intersections.

Physica (or spatid) separation/ Physical pededtrian aids

These devices are used to reduce the amount of exposure between pedestrians and vehicles. They may
be warranted for wide, heavily trafficked roads, where there is not enough pedestrian traffic to justify a
time separated device. This smplifies the decisons both groups have to make. Treatments covered
here include pedestrian refuges, traffic idands and medians, curb extensions; loading idands, and safety
zones, and pedestrian fencing.

Physicaly separated facilities can provide grester protection for pedestrians and minimum disruption to
road traffic. Treatments include subways, bridges, and pedestrian malls.

|ntegrated facilities

These are applied where the presence of pedestrians or pedestrians with a specia characteristic (e.g.,
school children) may share aroad space in alargely unsupervised manner. Treatmentsinclude
pedestrian warning signs, shared zones, school zones, locd area traffic management schemes, and

lighting,

3.1.2 Austroads Guide to Traffic Engineering Practice, Part 13: Pedestrians

This publication is a guide for desgning pedestrian facilities, which takes into account the requirements of



the various Audrdian standards and road design guidelines, and which gives detailed consderation to
the requirements of groups with specid needs. It assigtsinthe

interpretation and application of the different stlandards dependent on the Situation. This ensures that the
traffic control and safety schemes introduced are directly applicable to al potentia users. Pedestrians
are consdered vulnerable road users and represent a Significant portion of serious road injuries and
fatdities. Their risks may be reduced with smple safety measures.

This document aims to remind designers that pedestrians have a different range of capabilities,
behaviors, and attitudes. It particularly highlights important design factors to be considered for those
who do not fit the norma pedestrian profile, such as the sght and mobility impaired, young children, and
the ederly. It shows how these groups can be catered for in roadway environments encountered by
pedestrian traffic.

When designing pedestrian facilities, the nature of pedestrian demand needs to be ascertained. This
involves congdering the flow and depth of pedestrians, journey origins and destinations, purpose of trip,
and peak times. A drategy incorporating al aspects of pedestrian comfort, convenience, and safety can
then be adequately developed. The Austroads document ams to assst designers with consolidation of
practices used in different states and, where applicable, oversess. It is designed to be a source
document for guiddines, standards, and practices, as well as recommendations. With thisin mind
Austroads provides advice and techniques to assist in identifying problem locations and appropriate
engineering trestments for them in respect to pedestrian facilities. Guidelines are provided on the
gppropriate standards for walkways and footpaths, the provision of pedestrian facilities for crossng
roads, sgning and other guidance methods, and treatments applicable for public trangport, work Stes,
and parking aress.

3.1.3 Proposed Australian Road Rules

Under Audraid s conditutional arrangements, each State has respongibility for land transport within its
borders. Thisincludes legidation governing traffic matters. Congderable advances have been made in
recent years in harmonizing regulations and standards across the nation. Agreement is close on the
Audraia Road Rules which, it isintended, will supersede existing State legidation by having eech State
pass a new act embodying the Australian Road Rules.

At present, there remain many differences among the regulaions in different States, dthough major
incompatibilities have been removed and drivers would appear to have few difficulties with changesin
regulations when driving outsde their home State.

The current draft document defines a pedestrian as a person on foot; a person traveling on or in apram,
awheded toy; aperson waking a bicycle, motorbike, or anima; a person traveling in a non-motorized
whedlchair or awheelchair that can not exceed 10 knvh (6 mi/h) and islessthan 110 kg (242 1bs). The
document refers to pedestrians in relation to obeying traffic lights (part 4); giving way to pedestrians,
vehicles, and animals (part 6); and specid rules applying to pedestrians (part 13).

The following is specified in relation to pedestrian movement:



Obeying Traffic Lights

4.10(1) Motorists must give way to pedestrians on a marked foot crossing that isnot at an
intersection when the traffic light that contralsit isflashing yelow.

4.12(1) Pededrians should not crossaroad if thereisared “don't wak” sign, thereis ared waking
man symboal, there is no pedestrian light showing, or there are twin flashing red traffic lights.
Section 4.12(2) outlines some exceptions to this rule.

4.13(1) Pededrians mugt cross to the nearest safety zone, dividing strip, or edge of road if any sgnd
illugtrating that they should not crossis displayed.

Giving Way to Pededrians, Vehicles, and Animals

6.2(1)/6.3(1) A driver must gpproach a children’s crossing or pedestrian crossing at a speed where the
vehicle can be stopped safedly before reaching it.

6.2(2)/6.3(2) If apededtrian ison the children’s crossing, or a pedestrian crossing, the motorist must
stop before reaching it and give way.

6.4(1) A motorist must not enter a children’s crossing, pedestrian crossing, or marked foot
crossing if avehicle facing in the same direction appears to be stopped at the crossing.

A motorist must give way to pedestrians in the following circumstances:

6.5(1) In ashared zone.

6.6(1) Entering or leaving a road where a pedestrian is traveling across the road, footpath,
bicycle path, separated footpath, or nature strip that must be crossed to get to or from
that road.

6.7(3) When apededtrian is crossing aroad that amotorigt is turning right into where an
intersection is not controlled by traffic lights or sgnds.

6.7(4) When a pedestrian is crossing aroad that a motorist is leaving or intending to enter when
turning left at an intersection that is not controlled by traffic lights or Sgns.

6.7(5) When a pededtrian is crossing a left-turn dip lane that amotorist is turning left on.

6.8(1) At a T-intersection thet is not controlled by traffic lights, amotorist wishing to turn into

the continuing road must give way to any pedestrian crossng it.

6.8(2)/6.8(3) At aT-intersection that is not controlled by traffic lights, amotorist about to leave the
continuing road must give way to any pedestrian crossing the road that ends & the
intersection.

6.9(3) If a agreen or flashing ydlow traffic light and turning left, the motorist must give way to
any pedestrian crossing the road they are turning into.

Specia Rules Applying to Pedestrians

13.2(1) A pededtrian must not move into the path of an oncoming vehicle if that would cause a
traffic hazard.

13.3(1) A pedestrian must not cross the road if it iswithin 20 m (66 ft) of a marked foot crossing,
apedestrian crossing, or achildren’s crossing. Where this does not apply is covered in
13.3(2).

13.4(1) A pedestrian must cross aroad in the shortest most direct way. Where this does not



apply iscovered in 13.4(2).

13.5(1) A pedestrian must cross aroad as quickly as possible.

13.5(2) A pedestrian waiting for atram or public bus must not cross the road until the tram or bus
IS stopped.

13.7(1) A pedestrian must not walk on aroad if able to wak on a path.

13.7(2) If walking on aroad, a pedestrian must walk as close to the edge as possible.

13.7(3) Pedestrians must not walk more than two abreast on aroad.

13.8(1) In ashared zone, a pedestrian must not obstruct the path of another pedestrian or vehicle.

13.9(1) A pedestrian crossing aralway line must use the means provided.

13.10(2) Pedestrians may not get on amoving vehicle; remain on any road crossing longer thanis
necessary to cross, wak on a path marked for bicycles, or obstruct a cyclist when
crossing a path designated for bicycles.

13.10(3) A person in awhedchair may travel on a path designated for bicycles.

3.1.4 Empirical studies of the safety of pedestrian facilities

Moore and McLean (1995) carried out areview of pedestrian facilities for the South Audtrdian
Department of Trangport. The first part of that report raises genera issues related to the provison and
operation of pedestrian facilities (dedlt with esewhere in the present report), while the second part dedls
with specific types of facilities.

Geoplan (1994) arrived at estimates of the rlative safety of different types of devices by a different
route. Inastudy commissioned for the New South Wales Roads and Traffic Authority (Road Transport
Authority), Geoplan examined traffic flow and accident data for many sites where arange of different
types of traffic facilities had been installed over the period 1985-1993 and compared crash rates before
and after the ingdlation of the pededtrian facilities. Since many of these facilities were ingtaled on non-
arteria roads belonging to local authorities, these local authorities had to be contacted by questionnaire
to identify the range of Stes. Sites where traffic Sgnds had been ingtaled could be identified from RTA
records. The study was confined to the metropolitan centers of Sydney, Wollongong, Newcastle, and
their vidanity.

There is one great advantage in a before-after comparison of thistype. The treated and untreated Sites
arethe same Stes a different times. One of the difficulties in comparing trestment Stes with control Stes
isthat it isdways difficult to identify suitable control sites. Studies of driver behavior have madeiit clear
that subtle differencesin site characteristics can result in greater changes in behavior than do even
gpparently powerful trestments. Using the same Sites as the treated and untreated Sites, diminates these
differences.

However, there are severd unavoidable problems with the study. Some of the comparisons are based
on smal numbers of stes and therefore have insufficient Setistica power. The before and after periods
differ from device to device, forcing areliance on crash rates over timefor andyss. Many of the after
periods are short, further weakening the power of the comparison. There may have been changesin
pedestrian exposure over the period which are not taken into account for the study.



One possihility is crash migration, i.e., changesin trave patterns or driver behavior as aresult of
ingaling the facility, and more crashes occurring e sewhere as aresult.

4. CROSSWALKS

AS 1742.10 describes the type of crosswalk to be provided a mid-block and intersection sgnds, and
only at these locations. Although AS 1742.10 does not require amarked crosswalk, it is genera
practice to provide one. The crosswalk lines may be broken or continuous, according to

State practice. Theingdlation of crosswaks has not been a contentious issue in Audradia, and thereis
no research on their effectiveness.

5. SIDEWALKS

Sidewaks, referred to as footpaths in Augtrdia, are generaly provided in urban areas. A generd
minimum width of 1.2 m (4 ft) is specified, with an absolute minimum of 0.9 m (3 ft) (Ausiroads 1995).
Wider footpaths are cdled for if pedestrian volumes are large, or if provison isrequired to be made for
whed chairs, or if the facility isto be shared with cycligs. The Austroads guide contains guiddines for
the design details and the characteritics of suitable surfacing materias.

6. SIGNALIZATION

In Audtrdia, pedestrian signals have been provided at both mid-block locations and at intersections. AS
1742.10 gives guiddinesfor the ingalation of both types of facilities. For the mid-block pedestrian
operated signds, these include specid provision for schools, danger to pedestrians or a history of
pedestrian accidents at the site, and excessve delays to road traffic, as well as combinations of vehicle
and pedestrian movements.

The pedestrian displays used in Austrdia consst of a standing steady red figure to indicate “Do not
cross” asteady green figure in walking pose to indicate “ Cross,” followed by the red figure in flashing
mode to indicate the pedesirian clearance phase. Dissatisfaction is frequently expressed with the flashing
red figure as many pedestrians, particularly the elderly, seem to interpret it as meaning “Hurry and
complete your crossing” rather than “Do not commence crossing.” Cairney (1988) used video
sequences to test whether subgtituting a flashing green figure to indicate the clearance phase would
convey the message more clearly, but found no difference between the flashing red figure and the
flashing green. More recently, Catchpole et d (1996) used observations of pedestrian behavior and
interviews with pedestrians to test whether a flashing yellow figure gave rise to a better understanding of
the intended message during the clearance phase, but found that it conveyed no obvious advantage.

The essentid requirements for signd timing for pededtrians are dso given in AS 1742.10. The minimum
pedestrian green time specified is6 s, and the pedestrian clearance phaseis calculated to give a
pedestrian time to complete a crossing of the road, assuming awaking speed of 1.2 m/s (4 ft/s), with a
minmumof 5s



The Geoplan study found that the provison of pedestrian Sgndls at exigting facilities did not reduce
pedestrian crashes (Geoplan 1994). Although the crash rate per quarter declined by 22 percent
following the ingdlation of pededtrian Sgnds, this was less than the crash rate fell a other amilar sites
where no facilities had been ingalled. When the correction was made, crashes

were estimated to have increased by 1 percent as aresult of the ingtdlation. This, of course, was not
gatigicdly sgnificant.

7. SIGNING

AS 1742.10 (standards Austraia, 1990) follows the American version road signs ratified by the 1968
United Nations Convention, and therefore follows the shape and colour code used in North America
AS 1742 differs from American practice in that it relies to amuch greater extent on symbol signs; the
diamond and rectangular shapes specified for sgns dlowing for alarge symbol with good legibility
distance. The principa signs used for pedestrian protection are shown in figure 3.

The pededtrian crossing Sgn is something of an anomaly, being a survivor from amuch older verson of
the traffic 9gn standard. It is currently the only circular Sgnin AS 1742, and is ydlow with black

symbol and lettering, a color combination otherwise reserved for warning or roadwork sgns. The sign
warning of pedestriansis virtudly identicd to the one currently in usein North Americaand isaso
ydlow with ablack image. Not surprisingly, there is some confusion over the regulatory or warning
nature of the signs (Cairney 1989), dthough thisis unlikely to make much difference to driver behavior
towards pedestrians, especidly since the Pedestrian Crossing sign is aways provided in conjunction with
adriped zebracrossng. Note that thereis dso a symbolic warning Sgn for children and asymbol sign
warning of a pedestrian crossing ahead.

Other sgns of particular importance for pedestrian safety include the written Safety Zone, School and
School Zone sgns, and the hybrid Shared Zone Sgns. The Safety Zone Sign is used to designate
pedestrian refuge and loading idands and used mainly on Mebourne s extensive tram (Stregtcar) system.
The School Sgn may be used to warn motorists of children on or crossing the road in the vicinity of a
school, while the School Zone signis used in conjunction with speed limit Sgns which apply when
children are going to or leaving school. The Shared Zone Sign is essentidly a speed limit Sgn, with the
gpeed limit which gpplies shown insde ared annulus, with the words, Shared Zone and adepiction of a
child and a car for further emphasis. Itisgpplied only a designated shared zones, i.e. zones where the
Sreet environment has been modified to encourage low speed travel and a 10 kmvh (6 mi/h) limit
goplies. A rather amilar sgn isused to indicate Locd Traffic Areas, with apair of child pedestrians
gmilar to those shown on the Children warning sign depicted below the legend, alimit of 40 km/h (25
mi/h) indicated.

8. MIDBLOCK CROSSINGS

Both unsgndized and sgnalized crossngs are provided as mid-block treatments, unsignadized crossings
generdly being confined to non-arterid roads. The guiddines for ingdlation in AS 1742.10 for an
unsigndized crossing specify a shorter critica period of time and lower pedestrian flows, and specify an
85" percentile traffic speed of 80 kmvh (50 mi/h) or less.
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Undigndized crossings are indicated by painted markings congsting of longitudind bars gpproximatdy
600 mm (23 in) wide with 600 mm (23 in) gaps between, the bars being at least 3.5 m (11.5 ft) long.
The markings are generdly placed pardld to the center of the road, the crossng may be placed at an
angle of up to 30 degreesto suit loca circumstances. The crossings are dso indicated by the Pedestrian
Crossing sign described in section 7, and the Pedestrian Crossing Ahead sign may be used to give
advanced warning of the crossing if approaching motorists do not have aclear view of the crossing.

Signdized crossngs consst of signd digplays facing the driversin each direction, supplemented by
additiona high-mounted displays on a mast arm if circumstances warrant, and pedestrian displays as
described in section 6 facing the pedestrians. A marked crosswalk and stop lines for the traffic are dso
provided. Parking is prohibited on the immediate approach to the crossing as required to ensure drivers
have an adequate view of the crossing, typicaly for 3.6 m (12 ft) on either Sde of the crossing.

Pelican crossings, generdly similar to those used in the United Kingdom, have been used in New South
Wades and Western Audtrdiafor severd years, and more recently have been introduced in Victoria
The Pdican crossing is smilar to mid-block pedestrian signals, except that during the pedestrian
clearance phase, the digplay facing motorists changes to a flashing yellow, indicating that vehicles may
proceed across the crossing, but they are required to give way to pedestrians. Puffin crossings using
infra-red sensors to detect the presence of pedestrians and monitor their progress across the crossing
have aso recently been trided and are discussed in more detall in section 14.

There appears to be no studies of the safety impact of mid-block Pedestrian Operated Signals (POS) of
the type used in Audrdia. Given the different forms of operation, direct comparison with pelican Sgnds
is not appropriate. Fortunately, the Geoplan study included both types of crossing. Ingaling pelican
sgnas was highly effective in reducing crashes, the quarterly crash rate reducing by 90 percent. Once
adjustments were made for reductions at untrested Sites, the reduction was 87 percent which was
datigicaly sgnificant. Ingaling POS ds0 gave rise to datidticaly sgnificant reductionsin crashes. In
this case the adjusted reduction was 49 percent.

These results indicate the reductions in crashes brought about by the two types of devices, but they do
not reflect the actud safety performance of the devices. To do thiswould require estimates of the total
number of crossings a the different types of devices, making some alowance for different traffic flow
conditions. Some indication of the relative safety may be gained by considering the average number of
crashes per Site per quarter for each type of facility. Inthis case, the POS had a quarterly rate per Site
of 0.015 and the pelicans arate of 0.004. Assuming pedestrian and traffic conditions to be broadly
amilar at the different types of devices, probably a reasonable assumption in this case, it can be seen
that the crash rates are roughly of the same order, with the pelicans apparently having fewer crashes.
The average crashes per quarter per Ste for the intersection signals are 0.05, and for the unsignalized
crossings 0.02. It isemphasized again that these are very broad indications and do not adequately
reflect the level of risk associated with the different types of facilities.



9. MEDIANS AND PEDESTRIAN REFUGE AREAS

Medians and pedestrian refuges have been widdy applied in Audtraiain recent years. Many roadsin
urban areas were laid out and built to very generous standards, dlowing room for the

subsequent ingtalation of a median without compromising traffic flow. Indeed, by providing aturn dot
for right-turning traffic, traffic flow was often improved.

Moore and McLean cite early work in New South Wales which showed that the provision of narrow
medians reduced vehicle-to-vehicle crashes, but had no effect on pedestrian crashes (Johnston 1962,
Leong 1970). However, work carried out in Adelaide, South Audiralia, suggests that medians are
indeed effective in reducing pedestrian crashes. Pedestrian accident rates on arterid roads were found
to have an orderly relationship to median width, with the narrowest medians (1.2 m) (4 ft) having four
times the pedestrian crash rate of those with the widest median (2.9 m) (10 ft) (Scriven 1986).
Replacing a1.8-m (6-ft) painted median with awide raised median reduced pedestrian accidents by 23
percent (Claessen and Jones 1994). Thisreduction is consstent with Scriven's earlier finding that crash
rates with 2.9-m (10 ft) raised medians were 33 percent lower than with 1.8-m (6 ft) painted medians.

Support for the safety benefits of refuges idands are less certain. The Geoplan study included four types
of pedestrian refuge — those with curb extensions and those without curb extensions, either on existing
pedestrian crossings, or on their own. None of them were particularly effective. Refuges with curb
extensions actually resulted in an increase in pedestrian crashes; when this was corrected for the
reduction in crashes at comparison Sites, it resulted in an adjusted crash rate which showed a 53 percent
increase. Refuges without curb extensons on exigting crossings resulted in no changesin crashes which
produced an adjusted rate of a 38 percent increase. Refuges on their own without curb extensions
resulted in a 15 percent reduction in crashes, producing an adjusted rate of a 14 percent increase. Only
refuges with curb extensions achieved an adjusted rate that was actualy areduction, and that was only 2
percent. However, in view of the other findings discussed above, it seems inherently unlikely that
pedestrian refuges did not reduce crashes. The method used in the Geoplan study compared crashes
occurring at the site of the facility, before and after. Where pedestrian refuges are provided, it would be
expected that pedestrians would be attracted to cross at this point — pedestrians who would otherwise
have crossed some distance aong the road, so that pedestrian flow is greatly increased at the refuge. A
study of the crash history of the whole street where pedestrian refuges have been ingtalled would
therefore be necessary to determine whether there had been a reduction in pedestrian crashes.

10. PROVISION FOR THE DISABLED PEDESTRIAN

The Austroads Guide to Traffic Engineering Practice, Part 13, draws attention to the problems of
providing for people with disabilities and provides guidance throughout the document on the best way to
provide for them. Specific topics covered include width of footpaths to accommodate whedlchairs,
need for obstruction-free paths, placement of gratings and manhole covers, treetment of ramps and curb
ramps, indtdlation of textured paving a waiting areas to provide tectile cues for the visudly impaired,
loops to detect whedlchairs and alow longer pedestrian green times a signalized crossings, provison of
information on routes used by the visudly impaired, and Sgning of facilities and routes for the disabled.



Detalled information on the design of ramps and other features required by the disabled isavallablein
Audtrdian Standard (AS) 1428 — Design for Access and Mobility. \While new facilities are designed
to accommodate the mobility needs of the disabled and much effort has gone into providing ramps and
other features on the footpath network, it is not clear how much of the footpath network can be used by
different classes of disabled persons, for example, people who wak with sticks may manage stairs but
find ramps difficult, in contrast to whedchair users.

11. SCHOOL ZONE SAFETY

School zone sAfety is generally addressed by the provision of warning signsto indicate a school zone,
and the provision of pedestrian-operated traffic sgnals or children’s crossings, depending on pedestrian
and vehicdle flows. They may be enhanced by the provison of curb extensions (bulbouts). The
children’s crossing is a part-time crossing which operates when children are going to or from school. It
isindicated by marker posts with red and white aternating bands by the roadside and crosswak lines
painted on the pavement and stop lines 6 m (20 ft) in advance of the crossing. When the crossing isin
operation, fluorescent orange flags bearing the legend “ Children crossing” are displayed on apost in
advance of the crossng, leve with the stop line.

Adult crossing supervisors are employed in most States to control the crossings during the times when
children are going to or coming from school and traffic flows warrant this. Most Sgndized crossngs
close to schools have supervisors on duty, but only some of the children’s crossings have supervison.
Modd ingtructions for adult supervisors are included in AS 1742.10, including dress and equipment,
which includes awhite coat, red or orange sash, Stop banner, and awhistle. States generdly recognize
that the provision of adult crossing supervisors is not a cost-effective road safety measure. For example,
in Victoria, crossing supervisors consume about haf the budget available for pedestrian safety, despite
the fact that only a handful of crashes occur a children’s crossings or other crossings where crossng
supervisors are present (Klein, persond communication). However, community pressure is such that
these programs have continuing support. It would appear that parents regard the crossing supervisor as
important for several reasons besides road safety.

South Audtrdia has rather different arrangements. The school warning sSign is used to indicate a school
zone, in which motorists may travel a no more than 40 knvh (25 mi/h) when children are going to or
from school. Wide use is made of adigtinctive style of children’s crossings provided with flashing lights,
travel through the crossing being limited to 25 kmv/h (16 mi/h) when the lights are operating. Child
crossing monitors, operating in teams of three, are used in place of adult crossing supervisors. Model
ingructions for child monitors are also included in AS 1742.10.

Concern about vehicle speeds on the approaches to school crossings has prompted several States to
introduce 40 knvh (25 mi/h) speed zones on a part-time bass. Unlike the Situation which gppliesin
South Audtrdia, these are clearly indicated by a 40 kmvh (25 mi/h) limit Sgn. The part-time nature of the
Sgnis catered by either displaying the times a which the limit applies, or having afolding sgn that is only
opened out when the limit gpplies. Uber, Barton, and Brown (1992) report on the evaluation of six
part-time school speed zonesin Victoria, a40 km/h (25 mi/h) limit being imposed on roads where the



prevaling limit was 60 kmv/h (37 mi/h), and a60 knvh (37 mi/h) limit on roads with a prevailing limit of
80 (50 mi/h) or 100 knvh (62 mi/h). All zones had a school crossing ingde the zone. Folding speed limit
ggnswith the legend “ School zone” were ingaled, with asngle flashing yelow light on the pole on the
left-hand side of the road. Compared to normal operation of the crossing, operation in conjunction with
the part-time speed redtriction resulted in considerable speed reductions. With the 60 krmvh (37 mi/h)
part-time school zone, mean speeds fell by 13 to 19 percent and 85™ percentile speeds by 7 to 15
percent in the 80 knvh (50 mi/h) zone, and mean speeds by 30 knvh (19 mi/h) and 85" percentile
speeds by 28 to 29 kmvh (17 to 18 mi/h) in the 100 kmvh (62 mi/h) zones. With the 40 knvh (25 mi/h)
limit school zone in 60 kmvh (37 mi/h) zones, mean speeds fdl by about 20 knvh (12 mi/h) and 851
percentile speeds by 14 to 18 knvh (9 to 11 mi/h). Although the part-time school zones would appear
to have been effective in reducing speeds, the authors caution that speeds did tend to creep upwards
over a6-month period and that over haf of free speed vehicles were exceeding the school zone limit.

Moore and McL ean cite an early literature review (Foldvary 1973) which suggested that school
crossings tended to be safer than other types of crossing. Thisis confirmed by two subsequent
Austraian sudies. Cameron and Jordan (1978) found that the risk to children a a school crossng was
approximately one quarter of the risk at a zebra crossing a the same time of day. Bishop and Harwood
(1978) compared risk to children at the flashing light school crossng used in South Audtraiawith the
risk in school zones (designated in South Australiaby a SCHOOL warning sign and an END SCHOOL
ZONE warning sgn, drivers being limited to 40 km/h (25 mi/h) in the zone when children are
entering or leaving school). Risk was sgnificantly lower at the light-controlled crossings.

The Geoplan sudy, however, indicates that children's crossngs may not reduce crashes. Indeed, the
ingalation of childrens crossings with supervisors actualy resulted in an increase in pedestrian crashes.
The corrected rate indicated a 77 percent increase in crashes. However, it must be remembered that
this dataiis derived from a smal number of sites and an even smdler number of crashes, and thet the
provison of acrossng with a supervisor would be likely to attract children to the crossng. Ingtaling
childrens crossings without supervisors resulted in a 24 percent reduction in crashes, or a4 percent
reduction following adjustment. This should not be interpreted as unsupervised crossngs being safer, as
the unsupervised crossings are likely to be at locations where pedestrian and vehicle flows are lower,
and the unsupervised crossings are less likely to attract people who would otherwise cross e sewhere.

12. PEDESTRIAN OVERPASSES AND UNDERPASSES

Pedestrian overpasses and underpasses have been provided in Austrdiain the past but appear to attract
little use unless pedestrians have no other means of crossng theroad. Currently, their provison would
seem to be limited to freeways and other mgjor new projects. There does not appear to be any
Audtrdian research on thistopic. Daff and Cramphorne (1995, see Section15) have drawn attention to
the need to consider convenience and persond security in the course of conducting pedestrian safety
audits. Had safety audit principals been applied in the past, most of the overpasses and underpasses
would ether not have been built or would have been designed very differently.



13. TRAFFIC CALMING FOR PEDESTRIANS

13.1 Local Area Traffic Management

Locd areatraffic management (LATM) has been widdly adopted in Audtrdia over the last 20 years or
0. LATM has been an evolving process, with emphadgs shifting from early concern with excluding
through traffic from loca sreetsto controlling driver behavior and reducing speeds as the extent of the
accident problem on local streets was acknowledged (Brindle 1992). LATM aimsto effect these
changes by dtering the physica environment rather than by regulations and their enforcement. Safety for
pedestrians and cyclists, especidly safety for young children and old people, isamgor concern for
people living dong loca gtreets and is often an important factor in community support for LATM
schemes.

Although part 13 of the Audiraian stlandard for traffic control devicesis primarily amanua describing
the signs and markings to be used with LATM devices and their application, it does contain atable
Setting out adiagram of each type of physical devices together with its advantages and disadvantages
(AS1742.13: Loca AreaTraffic Management, Standards Audtralia 1991). Thisisintended asa
generd indication of the range of devices and their gppropriate gpplication. Each LATM device hasto
be designed on an individuad basis to take account of Site factors, drainage, and so on, and many
comprehengve desgn manuas are available.

Thereis good reason to expect that LATM would be effective in reducing pedestrian crashesin
resdentid areas. LATM schemes either reduce through-traffic, reducing pedestrian and cyclist
exposure to conflict with motor vehicles, or dow vehicles down. Asthe studies discussed in section 7
show, smdl changes in speeds greetly improve the outcomes of collisions with motor vehicles for
pedestrians. However, tangible improvements to pedestrian or cyclist safety asaresult of LATM
schemes are dusive. Brindle (1986) reviewed extensve evidence that LATM treatments, both
individua devices and area-wide schemes, had been effective in reducing crashes. While the vast
mgority of sudiesindicated reductionsin crashes, Brindle did not identify any studies that separated
crash reductions for pedestrians or cyclists.

Fairlie and Taylor (1990) evauated the safety benefits of two LATM schemesin Sydney and include
breakdowns by crash type (RUM code) and type of unit involved. Although there was a significant
reduction in accidents involving cars in one area.and a sSgnificant reduction in accidents involving
motorcyclesin the other, the numbers of pedestrian and bicyclist accidents recorded in the areas were
too small to come to any conclusions and represent avery small proportion of the accident totals.

It would therefore seem that athough a congderation of first principles suggests that LATM ought to be
effective in reducing pedestrian and cyclist crashes, the frequency of such crashesis so low, eveninloca
aress, that the benefits are likely to be difficult to detect.

13.2 Effect of humps and raised platforms

Whileit isintuitively obvious that humps and other measures will reduce traffic speeds, there appear to



be few Audtrdian studies on the actua speed reductions associated with humps. Taylor and Rutherford
(1986) describe a procedure suitable for measuring the effects of any speed control device, and which
they used to assess the effects of road narrowingsin loca streets. Spot speeds were recorded at points
on the gpproach and departure sides of the dow points. The devices were found to be effectivein
reducing speeds, vehicles traversing them at speeds for 25 to 30 km/h (16 to 19 mi/h). However,
speeds returned to their origina level within about 80 m (262 ft) of the dow point. More recently, Zito
and Taylor (1996) took advantage of the remova of road humps to measure changes in speed profiles.
Speed profiles were obtained using an ingrumented car. The profiles show fairly sharp decelerations
and accderations in the vicinity of the humps, from an operating speed of 40 kmvh (25 mi/h) to 15 km/h
(9 mi/h) or less, and back to 40 km/h (25 mi/h) over adistance of 200 km (124 mi/h) or less.

Such evidence as there is supports the effectiveness of humps and raised pavements as devices that have
the capacity to improve pedestrian safety. Moore and McLean cite a study by Jones and Farmer

(1993) in which the impact of a series of pedestrian ramps ingtalled along a busy shopping street was
assesed. Injury accidents fell from 18 per year to 3 per year, pedestrian delay was reduced, while
traffic flow and speed were dso reduced. The Geoplan study also included severd raised pedestrian
platforms. However, it isnot clear how many were ingtaled as part of a grouped trestment smilar to the
treatment studied by Jones and Farmer.  Nor isit possible to say how many were ingaled where there
were heavy pedestrian flows. Nevertheless, the results are remarkably smilar. A reductionin
pedestrian crashes of 94 percent was experienced following ingdlation, in this case giving an adjusted
reduction of 93 percent.

Curb extensions, on the other hand, appear to have been rdatively successful. Curb extensions on their
own produced an adjusted reduction of 27 percent, and curb extensions at existing pedestrian crossings
produced an adjusted rate showing a 44 percent reduction.

13.3 Roundabouts (traffic circles)

Audrdia has made extensve use of roundabouts in recent times, often in association with other LATM
measures aswell as on arterid roads. They are widely distributed throughout residentid areas and o
are frequently encountered by pedestrians. Perhaps somewhat optimistically, part 13 of the Guide to
Traffic Engineering Practice advises that the ingtdlation of a roundabout improve pedestrian safety at
an unsgndized intersection. The splitter idands on the gpproaches to the roundabout give pedestrians
the opportunity to make staged crossings as does amedian or pedestrian refuge. Curb ramps are
generdly provided 6 m (20 ft) or so away from the entrance holding line, so that pedestrians are
encouraged to cross to the rear of thefirst car waiting to enter the roundabout, thus reducing the risk of
not being seen by adriver concentrating on finding a gap in the traffic on the roundabout. 1 a pedestrian
crossing (zebra) isrequired across one of the entry legs of the roundabout, it should be located at least
12 m (40 ft) from the exit.

Although roundabouts are recognized as a treetment that is effective in reducing the severity of crashes,
there does not appear to be Austrdian data on their effect on pedestrian crashes.



14. INNOVATIVE DEVICES

14.1 Infra-red sensors

As described in section 8, Victoria has proceeded with trid ingtalations of aversion of the UK Puffin
crossing. Itissmilar to the UK crossing in that it usesinfra-red detectors to monitor the progress of
pedestrians across the road, but differsin that infra-red detectors rather than pressure mats are used as
pedestrian presence detectors. It dso differsin that conventiond call buttons and pedestrian signdl
displays are used, rather than call button and low-mounted display visible only in the pedestrian waiting
area. The sysem isdesigned for easy conversion of existing mid-block signas.

Catchpole, Jordan, and Cairney (1996) evauated the behavior of drivers and pedestrians at atrial
ingalation of a Puffin crossing in Victoria. Thisinvolved converson of a sandard Pedestrian Operated
Signd (POS) site to Puffin operation. Pedestrian green was changed from afixed period of 8 seconds
to aminimum of 4 seconds and a maximum of up to 10 seconds. A 40-percent reduction in vehicle
delays was evident, and there was no increase in red running or other driver behaviors that might
adversdy affect safety. There was an increase in pedestrian compliance with the Sgnals. Therewasa
sgnificant reduction in the percentage of pedestrians starting to cross before the green (10%), and non-
sgnificant increase in persons crossing on the green signa. As would be expected with a shorter fixed
green time, more pedestrians completed their crossing during the flashing red period under Puffin
operation, but there were no more on the crossing at the start of the steady red period than had been the
case under the steedy red period. Thus Puffins appear to ddliver alonger crossing time to pedestrians
who need it and reduce delays to motorists without compromising pedestrian safety.

14.2 Pelican crossings

Pelican crossings have been extensively used in the UK and have been in use in some parts of Audrdia
for many years. Itisprobably afair generdization that they are seen as a compromise solution that
alows pedestrians crossing opportunities, but which minimize delay to traffic. Concern has been
expressed about the large proportion of pedestrian crashes which occur at Pelican crossings (e.g., Hunt
1992). The study of ingtalations in Sydney (Geoplan 1994 - see section 8) showed that Pelicans were
an effective way of reducing pedestrian crashes. However, the very fact that they alow traffic to
proceed through the crossing during the clearance phase can be used to pedestrians’ advantage as under
these circumstances motorists will readily tolerate double cycling, i.e., theintroduction of the pedestrian
phase twice in the norma cycdle. This resultsin more opportunities for pedestrians to cross while traffic
is prevented from entering the crossing, yet alows traffic to move more fredy than it does under the
norma mid-block sgna arrangements. The low cost of conversion of mid-block signdsto Pdlican type
operation, and the even lower cost of introducing the double cycling option islikely to prove very
gppeding to road authorities.

Observing pedestrian behavior at two crossings before and after conversion to double-cycle Pelican
operation, Daff and Cramphorne (1995b) found that fewer pedestrians crossed away from the crossing,
and that fewer crossed againgt the steady red “Don’'t Walk” indication. Drivers welcomed the reduction
in what they percaived as unnecessary dday with normal mid-block sgna operation.



14.3 Illuminated push buttons

[Hluminated push buttons have been used in Audrdiafor many years. The earlier type of push button has
asmdl horizontd pand that lights up to display the words “ Cdl recorded.” These were replaced with a
more robust type of switch that contained no illumination. However, these push buttons have been
superseded by a amilar type that containsasmall red circular display illuminated by LEDs when the
switchispressed. The process has been one of evolution and has not proved to be controversid.

It is aso worth noting that push button units with an auditory signd for the benefit of sight-impaired
pedestrians are widdly used. During the pedestrian clearance interva and “Don’t Wak” interva, adow
beet isemitted. On the Sgnds changing to the “Wak” interva, a brief, didinctive high-pitch sgnd is
emitted, followed by afast steady best, reverting to the dow beat at the start of the pedestrian clearance
interva. In addition to the auditory signd, atactile pulseis provided through the central button on more
recent models.

Requirements for the design, construction, and performance of push-button assemblies for pedestrian
crossings are set out in Audrdian Standard (AS) 2353 (Standards Audtrdia, 1997). At time of writing,
anew draft sandard had been issued for public review. The am of the revison isto introduce more
comprehengve requirements for the auditory and tectile signals.

15. OTHER ISSUES

15.1 Multi-action programs

The concept of multi-action programs evolved in VicRoads (Victoria s State Road Authority) asa
response to the usua Situation of there being no one intervention or narrow range of actionsthat islikely
to have amgor impact on pedestrian safety. The immediate background to this concept is a series of
investigations carried out by Monash University Accident Research Centre on behaf of VicRoads to
identify crash patterns and contributing factors at locations with concentrations of pedestrian crashes
(Corben and Diamantopoulou 1996). This research suggested that a single countermeasure or limited
range of countermessures was likely to be of limited effectiveness in reducing crashes, it was in response
to these findings that VicRoads staff concelved an integrated package embracing road and traffic
engineering, education, publicity, and enforcement which congtitutes the WalkSafe program, asthe
multi-action program has come to be known.

Conceptualy, the approach begins with an accident investigation and safety audit to understand the
nature of the problem and contributing factors. Such audit dso aids the design of countermeasures and
ensure that physica treatments and enforcement are gppropriately located. Thisisfollowed by
implementation — ingtalation of engineering treestments, ddivery of education and publicity, and
enforcement of traffic regulations focused a key locations. Implementation is accompanied by
evauation. Given therdatively low numbers of pedestrian



crashes, this generaly hasto bein terms of evauating behavioral changes rather than actua crash
reductions, at least in the short term.

At present, the first multi-action program is beginning in Stonnington, a municipdity closeto
Mebourne' s centra business didtrict. A budget of more than $A 1 million dollars (gpproximately $US
600,000) has been dlocated to the program, and extensive eva uation of the program is currently being
undertaken (Klein, personad communication). Physica treatments being trided include a painted median
placed between the tram tracks.

15.2 Community Road Safety

Severd gates have been active in developing community road safety over the last few years. Although
the organization supporting community road safety and its funding mechanisms vary from State to State,
community road safety programs have the following festures in common:
® They ded withissuesa alocd levd.
® They encourage community ownership of road safety problems and seek community
involvement in their solution.
e Solutions are customized to fit the needs of individuad communities.

New South Wales has the most complete program in Augtrdia, with Road Safety Officers employed by
severd Loca Councils and with good support in terms of advice on effective programs, materids, and
training (St. John, Clarke, and Graham 1996). Victoriaaso has paid Road Safety Officers, who
support Community Road Safety Committees, which typically cover severd local government aress. As
discussed above, it dso has pedestrian advocates who are very involved with community projects. In
Western Audrdia, asmal unit operating as part of the Western Australian Municipa Association has
respongibility for promoting road safety activities among local communities, providing advice, materids,
and alimited amount of funding. Some community road safety activity has been evident in other States,
but as yet they have no formd ddivery mechaniam.

The principles advocated for community road safety programs are dmost identical to those advocated
for the multi-action programs. andysis of the problems based on objective data and community
perceptions, integrated and targeted actions to address the most pressing problems, and evauation and
review to ensure intended actions are carried out effectively and that the desired changes are being
achieved. Although community road safety programs address arange of problems besides pedestrian
safety, experience to date suggedts that pedestrian issues are very high on community agendas.

Many municipaities, especidly in NSW, have developed community road safety plans. Typicaly, issues
of pedestrian and cydlist safety feature largdy in these, especidly those involving young or ederly road
users. The solutions which the plans attempt to implement cover arange of actions, from provison of
bicycle and pedestrian crossing facilities to educationad campaigns and promotions. At time of writing,
no forma evaluations of the programs had been published, athough reviewsin NSW and Western
Audrdiawere in progress.



Community road safety appears to be a promising way of delivering improved safety to pedestrians and
cycligs. However, thereis no evidence as yet that this gpproach is effective in reducing crashes.

15.3 Pedestrian safety audits

The principles of road safety auditing are by now well established in Australia (Austroads 1994),
athough much of the road network remains to be audited and it is at times unclear what the priorities for
remedia action should be. An audit, which should be carried out by a quaified, independent assessor,
isaforma assessment of the accident potentia and likely safety performance of an existing or future
project. One of the key principles of the audit processisfor the auditor to view the facility from the
perspective of the road user, and this gpplies to pedestrians and cyclists as much as to any other type of
road users.

Jordan (1995) describes how the Austroads audit process might be used to address the particular needs
of pedestrians. Safety audit idedlly should happen a severd stagesin the development of afacility, and
there are characteristic issues to be dedlt with at each stage:

® Feashility stage: who are the likely users, what standards should be used.

® | ayout desgn stage: pededtrian routes and facilities in relation to horizontal and vertica aignments
and other features of the proposal.

® Detalled design stage: can the pedestrian see and be seen adequatdly, signing, lighting, Sgnd timings,
likely use by large numbers of users with specid needs.

® Pre-opening stage: has the job been completed or designed, and do any changes affect pedestrian
safety? Can pedestrians cope well with the facility provided? Night-time inspection is particularly
important.

e Network review (audit of exigting facilities): are safety features consstent with its functiona
classfication, are they adequate for any changed circumstances, and have there been changesto the
Ste which pose safety problems.

Jordan briefly cites anumber of examples where safety audits have reveded problems for pedestrians,
and which were able to be remedied before the facilities in question were opened to the public. He
concludes with a congderation of the needs of al pedestrians as well as pedestrians with specia needs
— the dderly, the young and the intoxicated.

A rather broader view of pedestrian auditsis put forward in the same conference proceedings by Daff
and Cramphorne (1995), who envisage a pedestrian audit as embracing issues relating to convenience,
mobility, and persona safety. They give examples of points that might be consdered in each of these



check lists and examples of the sorts of recommendations likely to be made as the result of a pedestrian
audit. Among their suggestions for future development of the audit process are a consderation of
behavioral observations as to how these facilities are used, and the use of archiva materia such as
records of accidents or police records of assaullts.

Although the outcome of the processis a set of recommendations rather than an index describing the
quaity of the pedestrian experience, the process and the nature of the judgments and the specific
features of the environment considered, have much in common with the leve-of-service measures for
pedestrian facilities proposed by Khisty (1994) and Sarkar (1995), which may be familiar to North
American readers.

15.4 Speed and pedestrian safety

Recent Audtradian work reinforces current understanding of the sengitivity of the outcome of pedestrian
crashes to small changes in vehicle operating speeds in the range typicd of loca urban streets. McLean
et a (1994) gpplied accident reconstruction techniques to estimate the probable speeds of vehicles
involved in pedestrian fatal crashesin the Adelaide Metropolitan area. Most of the crashes occurred on
peeds with 60 kmvh (37 mi/h) speed limits. They estimated the likely outcomes of the crash under
severd different scenarios, including one where no vehicle exceeded the speed limit and one where dl
vehideswere traveling auniform 5 km/h (3 mi/h) dower than they actudly had been at the time of the
crash. Under thislast scenario, 32 percent of the pedestrians would have survived the impact, and a
collison would have been avoided atogether in 10 percent of cases. Eliminating travel above the
exigting speed limit would have been consderably |ess effective than a uniform reduction of 5 knvh (3
mi/h).

These findings have provided the inspiration for some very dramatic road safety advertisng developed
by Victoria's Trangport Accidents Commisson, abody which integrates third party injury insurance with
rehabilitation and crash prevention. This advert graphicaly depicts a pedestrian being thrown in the air
when the vehicle approach speed is 70 km/h (43 mi/h), compared to a narrowly averted impact when
the approach speed is 60 km/h (37 mi/h).

15.5 Impact of lower speed limits on pedestrian safety

While there is widespread agreement that lower vehicle speeds will reduce crashes, including crashes
involving pedestrians and cyclidts, it is difficult to specify the precise nature of the relationship between
speed reductions and crash reduction. The extent to which lower speed limits will be effectivein
reducing speeds add another dement of uncertainty in the process of making predictions. The evidence
showing areduction in crashes in response to lower speed limits and lower speeds has been covered in
arecent review of urban speed management in

Austraia (Austroads 1996). That report pointed out that, with a genera urban speed limit of 60 km/h
(37 mi/h), Audtraian urban speed limits are high by comparison with other developed countries.

Ausrdiahas had little experience with lower urban limits, and early experience suggested that lower



limits were only effective in conjunction with physical devices designed to dow traffic. Although amore
recent trial has suggested that speeds on local streets can be reduced by speed limits alone when
accompanied by modest levels of enforcement, it is not known how effective a sysem-wide change to
gpeed limits on locd streetswould be. The report suggested that a 50 kmv/h (31 mi/h) limit would be
suitable for loca streets, representing a reduction in speeds that most motorists would be prepared to
accept. The report emphasizes the need for States to consider any changes to locd street speed limits
as a package which embraces publicity and

education, community consultation, and enforcement, with monitoring and evauation of changesto
vehicle speeds, accidents, travel times, and amenity.

15.6 The impact of seat belt wearing legislation on pedestrian safety in Australia

Although there is no doubt that restraint wearing does reduce desths and injuries to vehicle occupants,
there has been some controversy over the indirect impact they may have on pedestrian safety. As
Audradiawas very much a pioneer of compulsory restraint-wearing laws, its experience in regard to this
controversy is of particular interest.

It has been argued that one effect of restraint wearing by driversisto increase their fedings of safety,
which they then trade-off through reduced gap-acceptance, increased speeds and so on, so that they
maintain a congtant leve of risk (eg. Wilde 1986). Adams (1985) has argued that thisis likely to have
adverse safety consequences for other road users. Any increase in vehicle speedsis likely to increase
the risk and severity of collisonswith pedestrians. Aswe saw in chapter 7, smdl changesin vehicle
gpeeds can have very great consequences for the outcomes of collisons with pedestrians.

Connybeare (1980) demongtrated that in Audtraia, in the years following the introduction of compulsory
restraint-wearing laws, vehicle occupant deeths were well below the levels that would be predicted from
alinear regresson model based on the pre-seat belt years, and that non-occupant desths were above
the figures predicted by the model. He then made the unfortunate conclusion thet this put auto safety
measures in the dlass of self-defeating class of government policies which show no net benefit in wdfare.
As Hampson (1982) clearly pointed out, this conclusion is flawed in that Connybeare neglected to
differentiate between different classes of non-occupant, which included motor cycle riders and
passengers, as well as pedestrians and cyclists, and that the period when seet belt legidation was
introduced throughout Austrdiawas a period of increasng motor cycle ownership and use. Examining
the disaggregated trends in New South Wales over the years 1961 to 1980, Hampson shows arising
trend in motorcycligt fataities from 1960 to 1971, a sharp increase in the period 1970 to 1975, then a
leveling off. Fataities involving pedestrians and other non-occupants declined steadily over the period.
Thus there would appear to be no grounds for supposing that there was an increase in pedestrian deaths
in NSW following the introduction of compulsory restraint wearing laws. Aswas seen in section 2,
despite very high restraint wearing rates, pedestrian fatdities and injuries have continued to declinein
Audrdiain recent years. However, this may be attributable in part to the decline of walking asa
transport mode.



16. EDUCATIONAL CONSIDERATIONS

All Audrdian States and Territories have eements of road safety available for teaching in primary and
secondary schools. However, the extent to which road safety istaught isleft to individua schoolsto
decide, with some having no road safety, and others making a considerable investment in it, including
hands-on driver training in some cases.

Victoriais among the leaders in developing educationa materials for use in schools and has published
thorough-going evauations of its programs from pre-school through to secondary school. Anthony and
Wilcock (1991) found that 55 percent of early childhood centers used Starting Out Safely, a program
amed at developing safe pedestrian and restraint use behaviors for pre-schoolers. The main reasons for
not using the programs were pressure of other activities, the cost of the program, or the centers being
unfamiliar with the program.

Seventy-eight percent of primary schools included traffic safety education in the curriculum (Anthony,
Cavdlo, and Crowle 1992). The percentage was highest in large rura schools, and lowest in
nongovernment schools in the metropolitan area. The main reasons for NOT providing traffic safety
education were other demands of the curriculum, or lack of trained and interested staff. Forty Six
percent were using “ Streets Ahead” or its predecessor, programs aimed at safe pedestrian behaviors,
and 38 percent used “Bike-Ed”, amed at developing safe cycling behavior. Some difficulties were
reported with Bike-Ed, mainly the problem of finding enough trained adult supervisors for the onroad
cycling components.

Traffic safety education was aso widely taught in secondary schools, with 88 percent of schools using at
least one of the traffic safety lessons devel oped by VicRoads, and 80 percent using two or more
(Anthony et a 1992). The most popular units were one on acohol and driving, and alega studies unit
relating to car ownership and operation. Thirty-nine percent of schools conducted safe cycling
programs. At thislevel the focus would therefore gppear to be on preparation for driving rather than
safe pedestrian behaviors.

A more recent study of traffic education in generd in Victoriaindicated that primary schools spent an
average 86.8 hours teaching road safety, compared to an average of 57.9 hours in secondary schools
(Harrison, Penman, and Penella 1997). The use of resources varied considerably between years and
grade levels. A minority of teachers had negative attitudes toward traffic safety education. Of those
who did have negative attitudes, thiswas largely because of time pressure or an unfavorable view of the
materias.

Safe routes to school programs are now firmly established in &t least three States. The essence of the
programs is a package of measures aimed at reducing the risk encountered in the course of journeysto
school through a package of integrated activities, including the promotion of the safest routes, the



provision of some low-cost engineering trestments to reduce risk at hazardous locations, and education
of the broad school community in the philosophy behind the route and its safe use. Detalls of the
process, funding arrangements, and programs differ from State to State.

In Audtralia, there gppears to be little forma documentation of what has been achieved under safe routes
to schools programs. Hedly (1995) gives a brief account of the program as it has developed in Victoria.
A key driver of the program isthe Loca Pedestrian Advocate, a member of the road authority’s
regiona staff whose duties include identifying locations with concentrations of accidents involving young
children and marketing the program to schools and municipdities. Once a school decidesto take on a
safe routes to school program, the stepsin implementation are:

® A home survey to identify routes and points of difficulty children experience as pedestrians
and cydligs.

® Matching survey results with accident data.

® On-gte observation.

® Presentation of recommended action to the school and local community before implementation of
measures.

® Support for teachersin planning activities to encourage children to adopt safer travel behaviors.

Hedly reports that at time of writing, the program had been implemented in 12 municipdities with the
participation of over 100 primary schools. However, an evauation of the program had concluded that
crash numbers during the before and after periods were too smdl to dlow datigticdly reliable
conclusions (Tziotis 1994, cited in Healy 1995).

Other States have adopted smilar programs, but there gppears to be no definitive evidence that the
programs have been effective in reducing crashes. However, safe routes to school have an intuitive
gpped and are very effective in achieving a community focus in road safety.

16.1 Walk with care

Wak with care is a program provided throughout Victoriawhich isamed a improving the safety of
elderly pedestrians. Hedly (1995) gives a succinct overview of the program. The approach adopted is
amilar in some respects to that adopted in the Safe Routes to School program in that it focuses on high
accident locations, encourages community ownership of the problem, and relies on an integrated
gpproach to tackling well defined loca problems. The essentia elements of the program are:

e Specidly trained volunteer discussion leaders conduct sessons with groups of older resdents
throughout a municipdity to give information about safe ways of using roads and collect information
on problem spots.

® A survey isdigtributed to older persons throughout the municipdity to supplement the  discussions.

® Council gaff determines necessary engineering works on the basis of discusson group — outcomes,



survey results, and crash gatistics.

® Engineering works and safety messages are publicized through local newspapers, information
bulletins, and municipa newdetters.

Aswas the case with Safe Routes to School, an evaluation determined there was insufficient crash data
to arrive & reliable conclusons (Tziotis 1994, cited in Hedy 1995). In view of the difficulty in
evauating such programs by their effects on crash reductions, severd dternative means of evaluating
future programs have been suggested. These include giving lesflets with information about correct
crossing procedures to people crossing the road incorrectly, followed 1 week later by enforcement of
pedestrian regulations at the same gite, video recording of crossing behaviors, and continuing group
discussions at three monthly intervals (Robins, persona communication).

17. ENFORCEMENT AND REGULATION

The use of enforcement to achieve greater compliance with traffic regulations on the part of pedestrians
and cydligts has generdly not attracted sustained effort on alarge scae by police forcesin Audtrdiaor
esawhere. Very little literature appears to have been published on the subject, and it isatelling fact that
in the latest comprehensive review of traffic law enforcement, running up to 163 pages, pedestrian and
cyclist issues do not warrant even amention or a short section describing the problems associated with
this type of enforcement (Zaa 1994).

It isfairly evident why enforcement of pedestrian and bicycle regulations are not particularly atractive to
police and probably do not congtitute a good use of police resources. These would include:

e Low monetary fines for most offenses, hence perceived low importance.

e Many offenses, especidly bicycle offenses, are committed by children, can be time consuming to ded
with, and may not involve any monetary pendlty.

e Pededtrians and cycligts put themselves rather than others at risk when they disobey regulations.

e Many of the offenses require alot of police time to detect, either because they occur with very low
frequency at any particular place or the presence of police deters their occurrence.

e They are not offenses that are amenable to the type of automated enforcement techniques which have
revolutionized the policing of speeding, acohol, and some other types of violations.

18. SUMMARY AND DISCUSSIONS

Ausdrdianow has ardatively good traffic safety performance and, on a population basis, has alower
pedestrian fatality rate than most other developed countries. However, pedestrian crashes continue to
be a mgor and unacceptably high source of deaths and injury. Although thislow pedestrian fatdity rate



is caused by some extent to the heavily car dependent life-style of most Audtrdians, Austrdia would
appear to cater reasonably well for pedestrians in terms of the provision of facilities, driver avareness of
and care for pedestrians, and provision of pedestrian programs. It is another question, however, asto
whether it could be said to cater well for pedestrians in terms of planning decisions which encourage car
use, generate expansion of the urban areas and thereby perpetuate low urban densties that tend to
eliminate walking as a viable mode for many trips.

In terms of the pedestrian devices available, Audtraliawould seem to have afull range of treatments
avalable. While mgor pedestrianization of centrd city areas has generdly been fairly limited, Audrdia
has been a pioneer of traffic cdming in the form of Loca Area Traffic Management, particularly in
resdentia areas. However, it isnot clear that this has produced large benefits in terms of pedestrian
safety. Someinnovation has been evident in the traffic Sgnds area. Puffin crossings equipped with
infra-red detectors to dlow dow pedestrians time to complete their crossings look promising athough
the high cost islikely to limit their gpplication to areas of high need. Pdlican crossng are likely to find
ready application, and having them set-up for double-cycle operation appearsto offer benefitsin terms
of service to pedestrians, and greater use of the crossings and conformity with sgnas.

The process of safety audit is now well established in Audtrdia and likely to ensure that new facilities are
safer for pedestrians and to reduce the need for costly changesto rectify safety problems once facilities
have been built. The process of auditing exigting facilitiesis more problematica, and remedia action for
al but the mogt pressing problemsis likely to take some considerable time.

Good teaching materids have been developed to support pedestrian education and other road safety
matters in schools, but use of these materidsis unevenly spread across the school syssem. The amount
of time and resources dedicated to road safety education is essentially a matter for individua schools.
Where Audtrdia has been particularly innovative isin developing the “ Safe routes to school” programs,
an gpproach that integrates education with mode and route selection and engineering treatmentsto
develop safe travel behavior and in which pedestrian issues feature prominently.  Also worthy of note,
athough aless fully developed program, is the “Walk with caré’ program that is designed to raise
awareness of pededtrian safety issues among the elderly.

Multi-action programs would appear to be a promising method for addressing pedestrian problems at a
locd leve, and provide a vehicle for integrating many of the Strategies and countermeasures discussed
above.
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