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EXECUTIVE SUMMARY

This Study aimed to find out what was being promoted as good town planning practice for road safety, what was
actually being done, what is the scope for improvement, and what research is required (p.1). Detailed discus-
sions and findings are contained in several background reports (Appendix A).

A summary of Australian local government practice revealed that over 90 per cent of municipalities have had
direct experience with at least some planning-for-safety measures, although safety was often not an explicit mo-
tive (p.11). Australian practice reflects reasonably high level of awareness of what is commonly accepted as
gooad practice {Chapier 3).

Since the principal interest of the Study was in the effectiveness of the various recommended practices, par-
ticuiar attention was paid to any reports of measurement or evaluation of effects. A critical assessment of the
effectiveness and feasibility of planning ideas as road safety measures was also made (Chapter 4).

The findings on specific measures covered by typical planning guidelines are summarised in Chapter 5
{especially Tables 16, 17, 18 and 20).

The following general conciusions were reached:

{a) Examples of most of the more effective measures are common in Australia, but effective practice cannot be
described as universal.

{b) Some of the commonly accepted guidelines do not wholly accord with the conclusions on effective practice,
and should be carefully considered befare being further promoted. For exampie, the conventional interpreta-
tion of ‘road hierarchy’ accepts dual access and traffic carrying functions for nearly all roads. These func-
tions are in conflict. Promotion of a hierarchical road system which accepts or ignores this conflict seems to
be counter-productive in safety terms.

() Some potentially effective practices appear not to be covered by current guidelines, nor reflected in com-
mon practice. For example, safety benefits would apparently follow from frontage management (access con-
trol, wider frontages, greater building set-backs, etc.) on a wider range of roads above the local access
street, and not just major arterials.

{d) Local area planning appears to present the greatest opportunities for effectively applying planning-for-
safety measures. A significant minority of urban casualties occurs on local streets, and it is there that desig-
ners and planners have greatest influence on the physical environment.

(e) Most of the potentially effective practices are the responsibility of, or under the influence of. local
authorities. Some observations on why good practice is less extensive than might be preferred are made
(p.35-36).

(h There is a paucity of research and monitoring to support current practice. At the very least this means that
we lack hasic information to evaluate altemative plans. The safety benefits of most specific planming
measures cannot currently be quantified.

Twenty-five possible themes for further investigation were identified during the course of the Study (Appen-
dix B). These have been consolidated into recommended study areas on the basis of feasibility and likely
benefits of planning activity in the area concerned.

On that basis, support seems to be strongty indicated for studies on local area traffic management and street
replanning in older areas, and to neighbourhood planning generally. Improvements in town planning aspects ol
networks and major road management seem to be next in potential value. Pedestrian and cycle aspects are par-
ticularly predicated in all areas.

However, before specific major studies can be recommended in particular areas, it i$ necessary to obtain
basic information on the distribution of urban accidents and the feasibility and rationale of pianning as a road
safety tool. Two studies in these areas are recommended.

Subsequent studies of most immediate interest are likely to be those in areas of current practice about which
some doubts are raised in the Report, €.9. a comparison of T and Cross intersections (p.40, 47-49); an examina-
tion of the real vaiue of comprehensive planning (p.37-38); a closer look at the differences in accident ex-
perience between developments from different eras, and their causes (p.32); development of alternative in-
terpretations of the meaning of road hierarchy to avoid some of the problems found in current practice (p.39, 47);
and the value of Radburn iayouts compared with altemative forms of local layout (p.38, 50).
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GLOSSARY

In this Report, the following terms take the given particular meaning:

ACTIVITY CENTRES areas of 1ocalions at wnich there 18 a concentration of trip enas and within
which there is consicderable padastrian activity, mostiy retail in fjunction, but
ncluding social, educational, entertainment and other focai points

AUSTRALIAN GUIDELINES document tssued in Austraha unger the 1:tie ‘Road Safety Guidelines for Town
Planning’ {Departmant of Transport 1978).
DISTRIBUTOR ROAD any road serving to distribute traffic over an urban ares: whence:

primary disteihutor — Synonymaous with major route;
oisinict gistributor - a road distributing tratfic at a district level;

local gistnbutor — @ road distributing traffic withn a iocal arsa joften
synonymous with ‘coliector’ in other contexts).

EVALUATION assessment of the degres of success and worth of a (planming) measure,

GUIDELINES a general term used to cover the body of literatyre and piamning thought about
recommended Dlantung practices for road satety.

LOCAL AREA a term used loosely tO cover areas boundad by major routes — tharefore

including ‘local roads’, and embracing other area labels such as ‘precinet’,
‘neignbournooad’, etc.

MA.JOR ROUTES/ROADS/NETWORKS those roada/natwork s serving o distribute tratfic in an urban region, generally
compnsing those roads commonly defined as arterials and sub-arterials.

MONITORING otservation and measurement of the performance ol a (pianning) measure.

PLANNED COMMUNITY a community which has been comprehensively planned and developed by, or
undar tha controt of. a singia authority or organisation.

ROAD HIERARCHY a systematic grading of roads according to increasing or decreasing
importance of their traffic-carrying function.

SCAFT GUIDELINES docurnent issued in Swaden as a basis for pianning of housing areas and the

supparting road system, for satety objectives. The primary emphasis was on
segregation of different forms of movement within housing aneas (Swedish
National Board of Urban Planning 1968).

SERVICE ROAD a subsichary cafriageway constructed between ithe principai carriageway and
tne property ine, connected only at seected points with the pnncipal
carmageway.

TOWN FLANNING the controi of cnanges in the urban physical snvironment, and the way it
operaies. 10 achieve desired socigl, economic, aesthetic and ather goals.

URBAN FORM the general pattem or shape of an urban area.

URBAN STRUCTURE the way in which centres and major land uses, together with the supporting

transport anc other natworks, are arranged in an urban area,



ADT
ARRB
DoE
DoT
LATM
LGA
MMBW
NAASRA
NCDC
ocCh
PEC
ORS
RoSTA
TCPB
TRRL

ABBREVIATION

Average Daily Traffic

Australian Road Research Board

Department of the Environment (UK.}

Department of Transport (Australia)

Local Area Traffic Management

Local government authority or area (depending on context)
Melbourne and Metropolitan Board of Works

National Association of Australian State Road Authorities
National Capital Development Commission

Organisation for Economic Co-operation and Development
Planning and Environment Commission (N.S.W.)

Office of Road Safety (of the Department of Transport)
Road Safety and Traffic Authority (Vic.)

Town and Country Planning Board (Vic.)

Transport and Road Research Laboratory (UK.}



Chapter 1
INTRODUCTION TO THE STUDY

"Any town so planned that its citizens are killea and
injured in vast numbers 1S obwviousty an ul-planned

town’ {(Tripp 1942).

BACKGROUND

Long belore the motor car was dreamed of, planned
communities were devised as a means of improving
the health and welfare of citizens {Howard 1948;
Foster 1981). The above quotation from Sir Harry
Alker Tripp, dating back 40 years, reflects the long-
held confidence that tawn planning, by setting and
controlling the physical arrangement of urban areas,
can reduce not only road accidents but aiso many of
society's other problems.

There has been a resurgence of interest in the
role of planning theory and controls in creating po-
tentially safer physical environments, at least in those
parts of the world where public intervention in the
development and operation of the land use/iraffic
system is accepted.

Work commenced at Chalmers University in
Sweden in 1961 to investigate the links between
physical planning and road safety, This led in 1968 to
the issuing of the Scaft Guidelines {Swedish National
Board of Urban Planning 1968), which were con-
cemned primarily with criteria for road planning, par-
ticularly in residential areas. These principles were
becoming known in Australia at the start of the 1970s
and helped to reinforce the long-held view that 'good
ptanning’ did indeed create sale cities.

Town planning and road safety was one ot the
topics in the 1971 national review of road safety
isgsues sponsored by the Department of Transport,
Australia (DoT) (Loder and Bayly 1973). Interest in
the subiect was sustained by the Office of Road
Safety (ORS), leading eventually to their Road Safety
Guidelines tor Town Pilanning (Department of
Transport 1978). Subsequent interest has been
directed towards guidelines for safer residential
areas {Murray 1883).

It became evident as a result of this sustained in-
terest that the practices promoted in the ‘planning
and road salety’ area deserved close examination,
and the extent and resuits of their application should
be recorded as part of that examination. The Office of
Road Satety then invited the Australian Road
Research Board (ARRB) to participate in a Study, for
which the fallowing objectives were defined.

(a) " To collect and evaluate in one volume a review
of the practical urban planning activities and
associated research in relation to road salety
... It wili be essentially a state-of-the-art review
with a critical assessment of the value, in safety
terms, of the proposed and current practices.’

ARRE R 9A 1084

ib} * To identity gaps in research into the potential
road safety benefits of various planning prac-
tices, at both the regionai and local scales,
with particular reference to evatuation needs,
in order to establish future research priorities.’

iz} ' To generate study proposals, with specified
objectives, resource requirements and likely
benefits.’

[d) ' To determine the extent that safety-oriented
planning practices have been adopted, and to
identify those factors militating against their
adoption.’

jg] ‘' To identify the scope for improvement in both
development and redevelopment of urban
areas and localities in relation to road safety,
on the basis of information gathered in the
course of the Study.’

This report records the findings of the Study, and
some of the investigations and deliberations which
lie behind them, Supplementary information and dis-
cussion may be found in ARRB's background reports
issued during the course of the Study, which are
referred to throughout this report and summarised in
Appendix A,

The very familiarity of many of the principles con-
tained in '‘Road Safety Guidelines for Town Planning'
{which wiil be referred to as the ‘Australian
Guidelines’ thrgughout the rest of this report) led
some practitioners to denigrate the value of the
publication, on the grounds that they were aiready an
established and proven part of good practice.
Nevertheiess, this Study has shown the subject to be
far from clear-cut: the principles are neither univer-
sally applied, nor are they ail demonstrably
beneficial. This is not the same as saying they are not
beneficial, only that — so far at least — many of the
familiar principles have not adeguately been
scrutinised, although some seem at best to be in-
effective or inefficient measures.

At the other extreme of the spectrum was the
sceptical view that we are unable to identify the real
causes of accidents; therefore, inferences which
might be drawn about the effects of particular plan-
ning measures or physical environments are (accord-
ing to this view) invalid.

Another view accepts the proposition that the
kinds of changes made through planning actions may
correspond with changes in accidents (even if they
do not ‘cause’ them); nevertheless, according to this
view, the long and complex chains of causes and
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effects makes it impossible (or at least i/mpractical)
to predict confidently the effects of a particular plan-
ning measure wn a particular environment.

Such questoning of the basic premese of ‘plan-
mng for safety (that behaviour and physical condi-
ions can be manipulated by planning agtion to
reduce rpad accigents} was notl envisaged in the
Study objectives, and created the need to pay par-
bcular attention tg the effectiveness ol planning
measures.

Evidence of eflectiveness was thus specifically
sought in the Study. Once a change or redirection 1S
proposed m the urban land use/traffic system. a
knowiedge of the consequences 15 demanded. Not
only must there be confidence that the proposed ac-
uon will produce the result amed for, but aiso its
other hkeiy consegquences must be anticipated. Im-
proved road safety 15 an exampte of a specific motive
for planming actions, whose actual efiects need to be
scrutinised lo see if they achieve what they are
popuiarly believed to achieve, and at what cost.

In summary, and to anticipate the rest of this
report, the Situdy confirmed that the subject was
neither worthless nor exhausied. It did transpire that
rather more scepticism was warranted than the ob-
jectives suggested. This is not to question either the
premises of the Study or the theory ot the guidelines.
Hather, «t suggested a need for ciose attention to
assessing the observed or likely safety impacts of
recommended planning measures, for whatever
reasons those measures may be principally war-
ranted.

THE LITERATURE ON PLANNING
AND ROAD SAFETY

Aithough more than 400 sources were cited in the
Study reports (see Bibliography), substantial
references on this subject are few in number. From
the madern {post-World War W) literature, only four

English-language sources are known to present
and/or substantiate pilanning guideimes for road
salety across a broad range of planmng activities.
These are:

- The Scaft Guidehnes (Swedish National Board of
Urban Planning 1968}

- The Australian Guidelines {Department of
Transport 1878)

-  Conciusions based on a state-of-the-art review
by Cameron {1977 g and D) in South Alrica

- Recommendations on practice put forward by
Harper (1972) based on his earlier work.

These sources were used as benchmarks for the ex-
armination of the basis, appilication and vahdity of the
various recommended practices. They are not en-
tirely ndependent, being woven in with each other
and several other sources. Fig. 1 shows the citation
links between these sources (i.e. who cites whom);
the importance of the Swedish work via Harper to the
Australian Guidelines s readily evideni.

THE SCAFT GUIDELINES

The Scaft Guidelines {Swedish National Board of Ur-
ban Planning 1968) were issued as a basis for the
planning of housing and the road system in Sweden.
The Guidehines were drawn up by a working group at
the Institute of Urban Planning, Chaimers University of
Technology. at Goteborg, and grew out of the work
which had been taking place there since 1961. The
workers recognised that the practical economic and
salety consequences needed assessing, and that
was the objective of a series of investigations and
‘competitions’ through the 1970s.

The Scaft Guidelines contain 41 principies, with
supplementary comments and illustrations. The prim-
ary emphasis is on reducing the passibility for con-
flict by segregating vehicular from non-vehicular
movement, and access traffic from the traffic distribu-
tion system. A characteristic of the Scaft Guidelines
15 the clear distinction between minor roads and ail
levels of traffic distributor, which have no abutting
access or parking.

AUSTRALIAN GUIDELINES
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Safety 1972, 1977
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Although the existence of the Guidelines was not
noted in the 1971 Australian review (Loder and Bayly
1973), nao known copies being accessible in
Australia at that time, reference to it was made sub-
sequently by the investigators when supplying
tibliographical assistance to the then Department of
Shipping and Transport. By the time Harper (1972)
addressed planning aspects at the National Road
Salety Symposium (which, like the 1971 Nationat
Review, was part of the work of the Expert Group on
Road Safety (1972)), the nature of the Scaft
Guidelines had become more widely known in
Australia.

Gunnarsson ({1882) reports that the Scalt
Cuidelines and the standards derived from them
served to good effect as a tool for urban and traffic
pians during the 1970s. They have since been
replaced by new standards, based mainly on the
same principles.

THE AUSTRALIAN GUIDELINES

By 1974, the availability of these broad-ranging
reviews and guidelines, and a considerabie amount of
specific information on particular measures, was
recognised (McKinna 1976). But it was felt by the
Australian Department of Transport that the inlorma-
tion was not being pul to maximum use. Based on
material drafted by P.G. Pak-Poy and Associates
{1974}, the Guidelines were foreshadowed by
McKinna (1976) and eventually appeared in 1978
(Department of Transport 1978).

The Australian Guidelines comprise 31 recom-
mendations (including seven related to existing
street systems). The publication describes itself as
being similar to the Scaft Guidelines, yet there are
clear differences between the twoc both in content
and eftect. Even ailowing for diflerences between
Sweden and Australia, the two sets of Guidelines
would create distinctly different physical results if
fully applied. The essential differences relate to the
two key characteristics of the Scaft Guidelines which
have already been identified:

ta) The critical emphasis placed on segregated
movement systems compared with the per-
missive tone of the Australian Guideline 20 :
‘Pedestrian/cycle routes should be included ..

{&) The kind of road hierarchy which would result;
the Australian Guidelines represent a refinement
of the status quo, in which roads serving a mix-
ture of substantiai traffic and access functions
(‘'non-descript roads’, Tripp (1942} called them)
are not only tolerated — they are an inevitable
result of the practice reflected in the Guidelines.

There are equally distinct diferences between
the two in their effect. The Scaft Guidelines have
more readily been applied, partly because of the
stronger influence on appiication held by the spon-
soring bodies, and partly because of the more
prescriptive (standards-oriented} nature of the
Swedish document. The National Board of Urban
Planning is responsible for drawing up regulations
which guide municipalities and consultants on plan-
ning methods and environmental standards. Their
collaborators, the National Road Administration, is
the central authority responsible for planning and

AFEH SE PR 1 &5R4

constr.ction of Sweden s n.gnway system By com-
panson, the Asstrahan Guige Ines are pure.y adviso-
ry. the r sponsors naving no direct infiuence over ap-
phcauon The att t.de of the implementing author.ties
and protessiona:s ta the Guidehines 1s therelore im-
portant.

SOUTH AFRICAN REVIEW

The Australian Guideiines admitted to an emphasis on
‘traffic engineening and road design research and
principles, ng attempt having been made to produce a
comprehensive manual on urban planning’. The
review work in South Africa reported by Cameran
{18772 and b) was restricted even lurther, to the in-
fluence of the layout of the road network on road
salety. However, many of the topics covered by
Cameron correspond to the scope of the Austrahian
Guidelines. Since they are supported by exiensive
review material and iead to specific pnnciples and
application guidelines, these topics provide a useful
altermative source in the present Study.

THE REST OF THE LITERATURE (Brindle 19823

Over 400 other titerature sources were found to con-
tain material which was in some way relevant to the
Study. Most of these made only incidental reference
to salety, or concerned applications of the various
planning techniques for other than safety reasons. An
impression was quickly formed as the literature grew,
which remained throughout the Study: this is a sub-
ject on which there is much opinion, less real action,
and little proo! or demonstrated jusitification.

The dates of these publications reflect the in-
crease in interest in aspects of this topic in recent
years; over 60 per cent of them were published in
1977 or later, and over one-third after 1979, which
was originally the nominal review year. Thus, even
during the course of the Study, the body of literature
increased significantly.

About half of the material related to urban net-
works and local area traffic management, with nearly
one-guarter of the Ssources in each of these two
categories. Only 40 per cent referred to applications,
studies or data, the rest being guidelines, policies or
general discussion. Of the sources on applications,
the largest single group (39 per cent) referred to
local area traffic management,

THE QUESTIONNAIRE SURVEY

In addition to the literature review, direct contact was
made with government and other bodies. both n
Australia and overseas {(Brindle 1982a). Austratian
local government authorities (LLGAs) were initially
sent a questionnaire whose objectives were:

(a) to establish the extent to which local authorities
have implemented or approved those planning
activities likely to have road safely benefits
(defined in 16 categories):

(b} 10 find oul how many of these were in fact mot-
vated by road safety objectives;

{c) to determine whether any form of monitoring and
evaluation of these actions had taken piace:
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(d) to obtain information from these authorities on
the extent to which various local street manage-
ment techniques have been applied (oniy
changes in a planning or area-wide context were
relevant); and :

{e) to identity those iocal authorities worthy of more
detailed follow-up.

The guestionnaire was sent in 1978-79 to 352
local government authorities who met one of the
following conditions:

{a) waere part of a metropolitan statistical district;
ik} were part of a provincial city;
{c) were any smalf city, town ar borough council; or

{d) were any rural shire containing a township hav-
ing more than 5000 population. {In some cases,
smaller towns were accepted.)

After reminders, 273 retuns {78 per ¢ent) were
received and were used as the basis for the discus-
sion on Australian practice which is summarised in
Chapter 3.

OTHER CONTACTS

The questionnaire aimed to find out what has been
gdone and experienced at the local government level.
It could reasonably be expected that 10cai govern-
ment authorities would be aware of virtually all ‘on
the ground’ applications of the sorts ot measures with
which this study s concemed.

it was racognised, however, that local govems-
ment may not be the sole or major source of informa-
tion on such things as:

{a) data collection, analyses and assessments by
outside bodies (State Traffic Authorities, Univer-
sities and so on):

{b) works and reviews carried out by pubiic
development cormorations, regional pianning
bodies and s0 on: and

(¢} procedures, planning approaches and assess-
ments related to works by government instru-
mentalities.

There was atso a need to communicate directly with
government and reseaarch bodies oversesas.

Therefore, a general request for information was sent
to 24 overseas bodies, 32 Australian federal and
state bodies, and 10 Australian tertiary institutions
{Brindle 1982a).

The Australian respondents were those con-
sidered to be possibly active in impiementation,
research, approval or data collection, excluding the
State Road Authorities with whom separate contact
had been established. Overseas bodies were iden-
tified from their recurrence in the literature or from
reports of relevant research and documents listed in
various international compilations. Participants in
relevant QECD programs were also contacted.

The overall impressions from these responses
were as follows.

{a} Australian housing and devetopment authorities
are gquite active in the areas which are the sub-
ject of this study, and attempt to apply positively
their understanding of the state-oi-the-art in
planning for road safaty.

(b} Among Australian authorities only the National
Capital Development Commission (NCDC) is in
the position to systematically collect and
analyse data specifically to draw general con-
clusions about the safety consequences of plan-
ning actions.

{c) Conseqguently, subjective views abound.

{d) No University or College reports current or past
regearch on the subject, although one raported
that it was contemplating work on pedestrian
safety and subdivisional design.

(e) Overseas sources produced several examples
of assassment of effectiveness.

BACKGROUND REPORTS

This report is a consolidation of extracts from several
background reports produced during the course of
the Study.

These are listed, with abstracts, in Appendix A
and can be refarred to for more detatled discussion
and information.

In addition, several papers were produced which
are listed under the author’s name in the Bibliogra-

phy.

ARRB Sh 28. 1914



Chapter 2

THE SCOPE OF THE PRINCIPLES AND
GUIDELINES

OUTLINE

Before the application and eflectiveness of ‘safety-
oriented planning practices’ can be discussed, the
nature of those practices must first be established.
This Chapter will summarise the guidelines and prin-
ciples found in the basic sources described in
Chapter 1, supplemented by comments on their plan-
ning basis and their place within what could be
loosely described as the body of pianning thought.

At this stage, no indication of approval or doubt
apout any of the guidelines and principles is in-
tended. Appropriate comments on that subject follow
in subsequent Chapters.

Throughout this discussion, the term ‘guidelines’
will be used as a general term to cover the body ot
literature and planning thought specific to the subject
of recommended planning practices tor road safety,
including the basic sources introduced in Chapter 1.
If any specific source is intended then it will be iden-
tified (e.g. ‘the Australian Guidelines’, referring to
Department of Transport 1978).

The guidelines will be outiined under four
general headings, which correspond to the scope of
the separate background reports (urban form and
structure, major routes and networks, centres, and
local areas).

THE SCOPE OF THE GUIDELINES
AND RECOMMENDED PRACTICES

GUIDELINES FOR URBAN FORM AND STRUCTURE

If accidents occur in the traffic system as a resuit of
the numbers and concentrations of moving vehicies,
then it would follow that there would be fewer colli-
sions if the amount of travel could be reduced, and its
distribution could be manipulated to reduce conflicts.
‘After all,” Harper {1872) says, 'if people are not on
the road they cannot be involved in traffic accidents.’
Cameron (1977 a) similarly states that minimisation of
total travel distance is ‘obviously one means of
reducing accidents.’

Thus runs the logic of pianning to reduce total
car travel, which is a keystone of the various
guideiines for road safety. Two themes are readily
identified:
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(a} Manipulation of the urban form {general shape of
the urban area) and urban structure (location of
major land uses, particularly residential and
empioyment zones) to reduce trip lengths.

(b} Transport policy and modal planning to reduce
the proportion of travel by car.

The efficiency of aiternative urban structures, with
trip length as the criterion, has been a major concern
of both transport and land use planners for a long
time, and there is an abundance of literature on the
analysis of urban trip lengths arising from difterent ur-
ban structures (Hemmens 1967; Ogden 1970).

The Australian Guidelines include as an objec-
tive ‘'the reduction of the need for motor car traffic’.
This evolved from a coliection of local sources
{Blunden 1972; Andrews 1972, Harper 1972) which
spoke optimistically of the contribution that the
organisation of land uses could make to the reduction
of road accidents, and the use of transport modeliing
to that end.

Attempts to reduce the proportion of travel by
car are based on the better salety performance of
public transport. Achieving such an objective through
urban pianning requires not only that available pubtic
transport be used but aiso that the link between urban
form and structure on the one hand and public
transport feasibility on the other be clearly
established.

The close similarity between discussions on the
eflects of travel planning on road accidents and on
energy conservation is noted, especially since most
of the pertinent literature relates to the latter subject.

GUIDELINES FOR MAJOR ROUTES AND NETWORKS

The common understanding of what constitutes good
network planning practice, as reflected in the various
guidelines, reiates to:

iaj the establishment of a hierarchical road system,
principally distinguishing major traffic routes
from local streets;

o) the different planning and design principles
which apply at each level in the hierarchy;

(c) permissable and prohibited connections bet-
ween different levels in the road hierarchy:

id) the number and form of intersections on the ma-
jor network, particularly concerning the
preference tor T-junctions over unsignalised
cross-intersections;
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(@) the location of traffic generating (attracting) land
uses,

() restnctions on the degree and type of access to
different levels of road. and

{g) the provision of routes and networks lor non-
motorised travel in a town.

Road Hierarchy Guidelines

The importiance of a ‘functional hwerarchy of roads’,
bolh as good rpad planming and tor salety reasons, is
one of the most deeply entrenched principies in the
area covered by this review.

The establishment of a road hierarchy, being evi-
dently a ‘sensibie’ actwity, has seemed not to need
an empirical basis. Indeed, the subject by its nature
does not lend itself to empirical appraisal and the ra-
tionaie for hierarchically-defined road classes seems
rather to be conceptual. However, implications that
merarchical distinctions promote certain accident
patterns may be drawn from some studies of the dis-
tribution of accidents and trave! on different classes
of road (some of which are usefully summarised by
Cameron {(1977a); see aiso Brindle (1978; 1979b for
a somewhat different picture). In particular, the low
accident rate found on most freeways {for example,
Nieisen {1972}) is commonly cited as a justilication
for including more freeways in road programs (Expert
Group on Road Safety 1872) and, by inference, as an
example ol the benefits of hierarchical road net-
works. However, a discussion of road hierarchy im-
plies more than just road geometry, although different
standards of geometry typically are an important
consequence of an hierarchical classification,

It is noted that the guidelines vary in the daegree
to which they specify the practical meaning of ‘road
hierarchy’. Whereas the Scaft guidelines tied road
class names to design and operational charac-
teristics, there is a tendency in other sources for a
‘road hierarchy’ to be seen as an end in itself, with lit-
tle practical assistance for application. In fact, there
are different concepts of 'road hierarchy'. Apart from
obvious differences in the ways in which road
classes can he delined, a hierarchy may (for ins-
tance) be based on concepts of urban structure or on
some sort of theory of movement,

Although the common intent of typical guidelines
is to clarify each road's functions and, by inference,
to reduce conflicts between ditferent functions, they
differ in the way in which this is intended to be
achieved. In Chapter 4, the relevance of these
different interpretations of road functions to the likely
effect of road hierarchies on accidents is highlighted.

Guidetines for Intersections on Major Roads

Typical guideiines refer to intersections aiong the
higher-order roads in a number of ways:

- Minimisation of the number (and therefora controil-
ing the spacing) of intersections, including those
between major and minor roads (OECD 1971
Harper 1972: Cameron 1977a).

- Preference for T-junctions over cross intersec-
tions if the intersection is uncontrolled (Expert
Group on Road Safety 1972; Department of
Transport 1978 Harper 1972).

- Controlling the connections between roads of
different levels in the hierarchy.

Guidelines for Abutting Development

Guidetines commonly spectfy controls on the loca-
tion of land uses relative to elements n the road net-
work, and the forms of access to properties abutting
different levels in the road hierarchy. They reliect a
widely-understood need 1o iogate traffic generating
and other incompanble land uses away from local
streets whiie at the same time protecting the guality
of traffic service on the arterial system. These con-
siderations are an obvious extension of the concept
that design should reflect role in the hierarchy.

Access control and contral over the location of
traffic generatars, while famifiar to practitioners, are
most commonly encountered in the context of pro-
tection of traflic service (Marks 1971), but it 1S also
recogmsed that 'the control of road frontage
development can also reduce accidents’ (Expert
Group on Road Safety 1972). This implies that ac-
cess control along future artenal roads on the urban
fringe should also be anticipated (Harper 1870).

The rationale behind the guidelines covering
abutting development and access control s that con-
flict between major tratfic streams and the traffic ac-
tivity generated by abutting land should be
minimised. The salety benefits do not accrue solely
to the passing traffic; in fact, the marginal ditference
in accident rate per unit travel from the addition of
each access point is negligibie (although,
cumulatively, the eftect of many access points may
be significant}. This fact is often used 1o justity per-
mitting one new access point to a major road. But the
relative risks for users of the site between direct ac-
cess and access via, say, a controlled local sireet
outlet are significant. Access control thus potenhially
achieves smoother flow for the major traffic stream
and greater safety for users of adjacent land.

Guidelines for Searegated Networks Beyond the
Neighbourhood

This report embraces urban planning prowvisions for
pedestrians and cyclists but does not attempt to
cover the much wider subjects of pedestrian and cy-
cle planning. The distinction is important. Those pro-
jects not forming a specific network for non-
motorised travel are generally excluded, as are those
matters not directly concerning the land reservation
or land use control requirements of pedestrians or
cyclists. Thus, segregated path systems (but not
isolated projects) at the town and neighbourhood
level are clearly included, as are ‘pedestrianised’
shopping areas. Matters retated to design and traffic
engineering are exciuded.

The separation of ¢cyclists and pedestrians from
at least the major traffic routes is a key feature of the
guidelines (Swedish National Board of Urban Plan-
ning 1968), aithough the emphasis in safety-oriented
planning tends to be placed on iocal rather than dis-
trict aor town-wide application {Department of
Transport 1978; Cameron 1977a).

The principie of segregated networks for
cyclists, either combined with or Sseparate from
pedestrians, is virtually unchallenged in Eurcpean
literature. Opinion is far from unanimous, however; for
example official North American bicycle literature
tends to concentrate more on the practical problems
of catering for cyclists within existing street net-
wWOrks,
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Many commentators argue for cycle planning in
particular to be treated as an aspect of total transport
planning, being a legitimate mode of movement.
Daecher {1877), for example, submits that a utility
view of bicycles would influence the kind of planning
which would follow: specifically, a transportation
rather than solely recreational view of cycling would,
she suggests, support the need for bikeways.

GUIDELINES FOR CENTRES

In the planner’s jargon, 'activily centres’ are areas or
extensive sites which generate a concentration of
trip ends and within which there is considerable
pedestrian activity. Most activity centres are prin-
cipally retail in function, but the term and the planning
principle that pertain to it equally well apply to air-
ports, university and cotlege grounds, and major
recreation complexes, for example. Furthermore,
although current practice displays a preoccupation
with city centres {("downtown’ or the Central Business
District), application of the principles to suburban
centres potentially rates higher in priority, at least on
salety criteria.

Centres present two kinds of problem which
have generated two bodies of literature:

{a) pedestrian movement and security within
centres: and

(b} wvehicular circulation and access conflicts.

These in turn suggest the scope which a discussion
of traffic safety at centres should cover (Table 1).
Centre safety must be seen to be more than a
pedestrian problem, and guidelines should aim at
more than pedestrian-vehicie segregation. The solu-
tions both for pedestrian and non-pedestrian colli-
sions may be found in the general strategy of
segregating all centre circulation (vehicular and
pedestrian) from non-centre traftic. The concept, if
not the practice, is far from new:

* The traffic artery must be a traffic artery and the
shopping street a shopping street. ... Traffic
routes are not the place for shopping centres’
(Tripp 1942},

While Alker Tripp saw the problem almgst entirely in
terms of pedestrians, and spoke of ‘place-segrega-
tion and ‘time-segregation’ of pedestrians and vehi-
cles, he nevertheless urged remedial actions aimed
at separating the centre from the principle source ot
danger:

" If the shop premises ¢annot be moved because
the shopping interests are too deeply
entrenched, then the through traffic must be
drawn away to other conduits.’

However, salety is rarely a predominant or even
implicit abjective of ¢entre planning or replanning,
especially when directed at the pedestrian environ-
ment. As Brambilia and Longo (1976) cbserve: 'The
major goal of almost every North American
padestrianization effort has been the revitalization of
declining downtown retai! economy.” European
programs tend to emphastse the creation or restora-
tion of pedestrian amenity (OECD 1974), although 32
German civic authorities surveyed by Kuhnemann
and Witherspoon (1974) cited traffic engineering and
economic objectives more than twice as often as en-
vironmental objectives.

Planning for pedestrians in retail centres is often
conceived in terms of reduction of stress and physi-
cal disturbance, creation of a relaxed atmosphere,
and so on (Thompson 1974). Almost invariably this
involves some degree of segregation of pedestnans
and motor vehicles; Stanley (1977) describes
pedestrian segregation as ‘normal practice’ during
the past twenty years in new-towns or redeveloped
centres. In existing centres this has usually involved
partial or total removal of motor vehicles to create
some form of ‘mail’.

Literature on mallis and other forms of
pedestrianisation (OECD 1974, TCPB 1977 a; Tuchey
1978) amply covers techniques and examples, but
tends to place an emphasis on the reactive process
of segregation and the detailed design implications,
rather than on active planming for pedestrians. In-
terestingly, while the occasional references to safety
in the context of centre planning or replanning almost
always concern pedestrian safety, there is in facl
very little information to justity concentration on

TABLE 1
FRAMEWORK FOR DISCUSSION OF TRAFFIC SAFETY
GUIDELINES AT CENTRES
Tooic Action

[T e T

Frigpiag O anirae

Centre/arterial road intarface

Avoid arterial frontages
Treat antrances/exits as major

Re-shape centre away from
arteral

intersections Redirect arteriat traffic
Comtrol, reduction or protectionof  Avoid ribbon development As above
pedestrian crossing movements o e\op aniy on one side of Kerbside fencing

artenal Grade separated crossings

Separation of vehicular and
padastrian circulation systems

FeaalE ol Alada] vahel i
el & il | relif i
TRy W CIEE AN

'Car-free’ centres
(peripharal parking)

‘Parking mali’ {slow routa)
Mall conversion

Pedestrian zones or qystems
Transit mall

Selective permitted use
Reserved routes and standing areas
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pedestrian protection through segregation rather
than on other aspects of centre safety. Bennett
(1974) notes that;

Heiping the pedestrian 1N urban areas has
become maore and more acceptabie politically. At
present, however, aftention seems concentrated
on city and suburban cenires. These are very im-
portant places. but only & smail proportion of
pedestnan accidents occur in thase short lengths
of street which 1t 1S practicable to pedestriamse.’

GUIDELINES FOR LOCAL AREA PLANNING

50 far, guidelines for broad-scale urban planning, ma-
jor networks and centres have been outlined. This
neading concerns the balance of the urban area,
much of which is not homogeneous but is predomi-
nantly residential, By implication, ‘local roads’ in this
discussion are all those urban roads not previously
covered in the eather diSCussion on the nighly-con-
nective traffic distribution system covering the urban
area.

Planming practices have traditionally had a
strong residential area planning flavour. Both new
and existing residential areas form the major portion
ol the urban area, and provide practising planners
with extensive and relatively frequent opportunities
for appircation of ptanning techniques.

The Study revealed that concentration of plan-
ning nterest on local areas for road safety motives is
well-founded: up to one-third of all urban casualties
and higher proportions of pedestrian, cycie and child
casualties typically occur on streets which are ‘local’
it character and furiction, and these may be reduced
by appropriate local planning measures. Safely and
other problems associated with traffic in local areas
anse from interactions:

- within the traflic stream,

- between traffic and other road users, and

- between tralfic and adiacent activities {or land
uses).

The general objective of the Australian and other
guidelines relating to local streets in both new and
exishng areas, 1s {0 reduce conflict {or at least its
consequences). Three types of strategy are implied:

{a) Mmumisanion ol conflict within the traffic stream
by separating local traffic from arterial traflic, by
ctantying the tocal network to avoid or at least
reduce conflicting movements, especially at in-
tersections, and by mmimising conflict with
pedestrians, cychsts and Crossing or merging
traffic. ‘

by Segregation of vehicuiar from non-vehicular
traffic.

(¢} Moderaton of venhicle behaviour s0 that it is
more compatible with other uses of the street
space.

Essentially, (2) and (b) focus on simpiifying compo-
nents of road use by keeping them apart as much as
passible, and (C) focusses on integration. Implicit in

all three are eilements of orderiiness ang simplicity in
the traffic system. These various functional ¢harac-
teristics can be spectfically expressed in road safety
terms. However, in various forms, the strategies can
be traced through the historical development of tocal
planming ideas, in which road safety has been at best
an incidental objective. The evolution of planmng
ideas demonstrates that the ongins of current resi-
dential area pianning, and even elements of the safety
guidelines, were not all essentially directed at max-
irmising road safety.

Most of today’s accepted 'safe’ residential area
pianning practices arose from observations on the
performance of various types of layout and planning
concepts, rather than from deliberate development of
safe practices from first principles. Much of what is
generally accepted as desirable from a safety point
of view 15 seen largely (and originally evolved) as
good planming and design practice in the broad
sense. The definition of areal units {e.g. neighbour-
hoods in new area planning, and precincts in the
management of existing areas), the recognition of a
functional distinction between arterial roads and
roads within |ocalities, the provision of full or partial
separation of motorised from non-motorised traffic,
and even the extiensive use of culs-de-sac illustrate
basic elements of the salety principles which are far
from recent concepts (Fig. 9.

The segregation and integration approaches
give rise to quite different guidelines, as the com-
parison of the Australian and Scaft Guidelines in
Chapter 1 showed. Absolute segregation of vehicular
and non-vehicular movement is the keystone of
guidelines following the Scaft model. On the other
hand, guidelines originating from traffic engineering
approaches {(particularly those based on U.S.
studies) tend to emphasise vehicte occupant safety
through traffic network design. There is alsc a
widespread recognition in the Australian Guideiines
and other expressions of currently-accepted good
practice that the form of the road network should act
to exclude traffic from locai areas if it has no purpose
there. In most cases, these various gbjectives are
reflected in guideiines which relate to the planning
and design ot the networks themselves rather than
the totat design of the locality.

Local area planning guidelines cover the follow-
INg aspects:

- Network planning and street function — internal
road hierarchy: connectivity; network clarity.

- Road design — speed restraint; sight distance.
- Minor intersections — T-junctions ftavoured.

- Pedestrian and cycle provisions — paths linking
iocal activities; connection with town-wide path
system.

- Management of existing local areas — control gver
changes in land use; correction of network defi-
ciencies: elimination of cross intersections: area-
wige traflic management,

- Locality planning — creation of neighbourhoods or
precincts: location of land uses to minimise traffic
and its impacts.
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Chapter 3

REPORTED APPLICATIONS AND
INVESTIGATIONS

INTRODUCTION

This Chapter brings together reportied Australian
practice in the areas covered by the guidelines dis-
cussed in Chapter 2, with comments on overseas
practice. Since the principal interest of the Study was
in the effectiveness of the various recommended
practices, particular attention was paid to the obser-
vations, if any, which were reported in each case. The
survey of local government authorities conducted as
part of the Study specifically sought information on
whether or not ptanning measures were being applied
explicitly for safety motives, and on the extent of
monitoring and evaluation which had subseguently
taken place.

OVERVIEW OF RESPONSES TO THE
SURVEY OF LOCAL GOVERNMENT
PRACTICES

AGGREGATE RESPONSES

The details of the LGA responses, as they relate to
specific planning activities, are discussed in the
background Reports. In aggregate, the responses
presented a broad picture which enabled those res-
pandents apparently worthy of follow-up to be iden-
tified, and gave an initial picture of the scope
covered by planning activity in local government.

Tables 2 and 3 summarise the extent to which
practice was repoarted in each of the listed planning
areac for the whole of Australia. Of the 273
responses, 257 {94 per cent) reported that they had
applied one or more of the actions listed. Conversely,
only 18 reported no relevant action.

SAFETY MOTIVATION

Table 4 summarises the proportions of LGAs who
reported explicit safety motivation for the actions
noted in Table 3. {The percentages in Table 4 are
based on totals in the corresponding cells in Table
3). Note that the construction of the survey did not
permit this information to be directly obtained for
area-wide changes to existing iocal streets, and this
item is omitted from Table 4.

MONITORING AND/OR EVALUATION

The balance of the guestionnaire sought to identify
those authorities who had attempted to monitor the

safety resuits ot any of their p anming actions. or wno
nag evaluated sucn actions in safety terms. Tne pos-
tive responses N any singie pranning category were
very lew' Table 5summarises the n.mbers of respon-
dents n each State who reporteg that they nad
monmitored or evaluated any one or more planning ac-
nons,

FOLLOW-UP ON SPECIFIC ITEMS

This apparently promising group of respondents
formed the basis of subsequent ot ow-up. the por-
pose of which was to oblain specthc information on
the evaluation and monitoring technigues, and the
results observed by the respondent A.thonties
whicn had reported eva uation or momitoring in one or
more ol the isted planning areas (iIncivding area-
wide programs of street mprovement) were asxkeq .t
they nag actual data and calcuiations, or «f the
monitonng and evaiuation was subective. Taole 6
summarises the resuits of this fol ow-up. Of 71 loca:
adthoriies which ongina ly indicated that tney haa
some form of data on or naa oo ect vely eva saled
any ol the items on the survey torm {otner than locai
area trafhc management) none were able 10 prod.ce
actual aata.

This simpe observation 1s a signthcant and 1im-
portant finding. It does not mean, nowever, that no
data exi1st on the effectiveness ol Austrahian practice
In the area covered by the survey. As a specific en-
quiry in the lo low-up, data were a.so0 sougnt from al
local autnornties which had indicated area-wide (1.
other than 1solated) appi cat.on ol physical changes
to the connectivity of locai street networks, a subject
already wes documented and known to the Oftice of
Road Satety (DoT 197)8). Table 7 lists the resuits. of
57 autnorhies reporting application of the above
items on an area-wige pasis (an interesting hgure n
itsell), six were abile 10 proguce data 1o test tnhe
eflectiveness of some of these measures. Severa.
others reported that accident data would be avai a-
nie retrospectivery if requireg, which cou.d De com-
pared with mpiementation costs. Since the time of
tne Survey, the quantity of local government informa-
Lon in this area has grown even further

PLANNED COMMUNITIES

In this discussion, the term ‘planned community’ is
used to describe new or substantially expanded ur-
ban communities which are comprehensively planned



TABLE 2
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SURVEY OF LOCAL GOVERNMENT AUTHORITIES —NUMBER OF
RESPONDENTS BY REPORTED ACTIVITY

Reporting one or Reporting none of Toral

more listed tisted
actions* actions
New South Wales 88 5 73
Victoria 87 4 a
Queensiand 21 2 23
South Australia 7 0 37
Waestarn Australia 30 2 az
Tasmania 14 3 17
Total 257 16 273
Notes:

“ i.@. anyof tha 18 planning actions listed in the Survey form (Brindie 198248 ), or area-widea appication
of local streat management tachniques. Ses list in Tabie 3.

TABLE 3

NUMBER AND PERCENTAGE OF RESPONDING L.G.A."S WHO REPORTED
IMPLEMENTATION OF SPECIFIED ACTIONS IN THEIR MUNICIPALITIES
AUSTRALIA 1978-79

No. and % of LGA'S who reported
implementation of stated action

Motro Non-metro Total
frr = 139) {n = 134) frr= 273)
Du R :
STRATEGIC PLANNING
Pian to minimisa travel 43 31 29 22 72 26
Road hisrarchy 85 47 1 38 118 43
Reducad car travel 18 12 7 5 23 8
Any ona or more of thesa 76 55 55 41 131 48
LOCAL PLANNING
Location siting and accesas 66 47 4 33 110 40
ALTITY CENTRES
‘Trafic res canires 82 45 27 20 -} 33
Fach irn= v nes L S0l A L0 42 30 21 18 63 23
CrH- st pars i 81 58 L] 4“4 140 51
RsmTangs shopping simo 18 12 10 8 28 10
Prioniy access [P.T., goodisi 30 22 14 10 44 18
Ay e oF maore Of thess Tt 80 80 80 91 70
PEDESTRIAM/CYCLE
Pripiiodn of rouies 8 lwors 48 as 20 22 b£.) 27
HEW LOCAL STREET METWORNSE.
Asgand e cornactivily 57 41 as 268 92 34
Awcedances of cross rosds B4 80 90 87 174 84
Sirrew- npad cwaigra 54 3¢ 52 39 108 39
By -nasld width criiena 85 47 70 52 135 49
Ary ol o el of Thass 113 81 102 76 215 79
EXISTING LOCAL STREET NETWORKS
Intersection visibility 92 68 &4 48 158 57
Control roadside hazards 50 38 an 22 80 29
Araa-wige changes 46 a3 11 8 57 21
Any one or mare of these 112 B1 78 57 190 70
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TABLE 4

NUMBER AND PERCENTAGE OF RESPONDING L.G.A.’"S WHO REPORTED
IMPLEMENTATION OF SPECIFIED ACTIONS IN THEIR MUNICIPALITIES EXPLICITLY FOR
SAFETY MOTIVES — AUSTRALIA

No.and --*of LGA's who reported
safety motives for implementation
of stated action

Merro Non-metro Totai
STRATEGIC PLANMNBG
Plan i rervmeas iravei 7 16 4 14 IR 15
Ficle] Ml Ay 13 20 1" 22 24 21
Rtz g car vl B T ) 2 13 2 29 4 17
LCeCAL PLANMNESG
LoCabedn. S8 Snd access 12 18 [} 14 18 16
ACTIWITY CENTRES
‘Trathc e Cantran 9 15 6 22 18 17
Pdeatnen — vahutia ASGErElISn 15 36 4 19 19 30
Cif-girpal paking 22 27 14 24 38 26
RanTangs WSty §INg 4 25 2 20 -] 23
Priginty accaaa P T, gooca) 10 a3 a8 57 18 41
PEDESTRIAN/CYCLE
Praryeiann @l Poulid. il w0 30 65 20 B9 50 67
HEW LDCAL STREET HETWODRKS
Acsaid B S DIV livily 2 a7 19 54 40 43
Awaciang | ol S8 roans 66 79 74 /a2 140 BO
Cofier- RO 06 4130 28 48 29 56 1] 52
Siabay “Dikcald wedth Criigria 36 55 35 50 Tt 53
EXISTING LOCAL ETREET NETWORME
imtarsschon sty 80 87 80 94 140 90
Canmned rapdinds RAERM 42 84 22 73 64 80
.~ H

' 8. T perceniage of hose L0WA'S who nepssrt omo ementation ol T sizied action = Inom Tabée 3.

TABLE S

NUMBERS OF LGA’S IN EACH STATE REPORTING MONITORING
OR EVALUATION OF ONE OR MORE PLANNING ACTIONS" ON
SAFETY GROUNDS, 1978-79

Numbaer reporling monRitering
andar Svi g o

Mgt MNon-mgiro Toral
e Bouth ‘Wales B i34 @ 3| 1T T3
Wictona t1247) 10 (44) 22 (91
Chusanel ghd 1(4) 419 529
S Ayiitilia 10(25) 2112 S 12187
WIS AT 10 {22} 410 14 (32)
Tasmarsa 1{7) Q {10} 1017
Toisi dusyiraia 42 (1391 29(134) 71 (273}

Mo
* Limied m Table 4

T haaTENECE o DEPSCTERE S Ar8 1000 TumDET of LGAS who reanondsd ©esch category, & . of the 47
mregalian respionoenis 1o e surday inViciona, |2 reporied monrdonng or evaluahcn
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TABLE 8

RESULTS OF FOLLOW-UP ENQUIRIES ON MONITORING AND/OR EVALUATION OF
PLANNING MEASURES”
UPTQ 1978-79

Numbper Resuit of Follow-ud
Totat Reporting
LGAS Manuonng No Some No Nor
Responaing ana/or Dara Dara Reply Comactec
Svaiuaman’

“aw Souith Waies 73 7 7 - 3 T
Wiciona 9 22 B8 -— 8 3
Cusssnaland 23 [] - - 4 1
Sau Austraiia 57 12 5 - 4 3
IR AN a2 14 8 - 4 4
Tasmama \7 1 - - -~ 1
Totsl Auairalia Fip! T o8 - 4 | 4
Pyl

Liaved in Tabie 4.
F  From TaDie &

TABLE 7

RESULTS OF FOLLOW-UP ENQUIRIES ON MONITORING AND/OR EVALUATION OF
© PHYSICAL CHANGES TO EXISTING LOCAL STREET NETWORKS*

UPTQ 197879 _
Aesuit of Follow-up
Number
Reporting No Some No Not
Appiication® Dara Data .. Rapty Contacted

New South Wales- 14 8 0 1 7
Victona 13 1 _ 3 k| -}
Quaensiand 1 0 a 1 0
Sauth Austraiia 13 1 2 2 3
Westem Australia 15 7 1 4 3
Tasmania 1 0 0 a 1
Totat Austraiia 7 20 8 " 20
Notes:

and developed by, or under the control of, a single
authority or organisation. Of particuiar interest are
the planning cpportunities which such cantrol pre-
sents, and the unique physical conditions which may
rasuit. The degree 19 which planned communities co
in fact create conditions which are different from
eisewhers varies considerably, Privateiy-developed
new communities are inclined to place less emphasis
on the ‘public good', especiaily when this is not
reflected in the price which home buyers are pre-
pared to pay. Depending on the nature and strength of
control exerted by supervising authorities, private
deveiopment may aiso be expected t0 place less
emphasis on the major movement netwarks than on
local networks and neighbourhood design.

Since pianned community construction, public or
private, permits coordination and integration of the
land usa and traffic systems, it provides ocpportunities
for the application of ail of the guidelines discussed

14

iocal strest management techhiques aoulied 48 DAt of an Ares-wide scheme.

in the raview of Tawn Planning and Road Safety. That
in itsaif creates a probiem for the pr since the conse-
quences of specific types of deveiopment or controf
then become difficuit to segregate.

The origina! British Garden Cities (Letchworth
1903; Welwyn 1918), which evolvad from the
socially-oriented concepts of the 18th Century in-
dustrial utopian visionaries {Rowntree, Owen, Sait,
Cadbury, Lever, Buckingham and others) and the
writings of Eheneezer Howard (1946), themseives in-
spired ptanned communitias in the U.S. and Europe.

Between 1946 and 1952, 14 'Mark 1’ New Towns
were commenced in the UK. Mare than 30 New
Towns were eventually designated, currently hous-
ing over two miilion people.

.As the show-places of the state-of-the-plan-
ners-art {or, more precisely, its several different

ADOD Oy M = @A
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states), pianned communities not unexpectedly dis-
play most of the guideiines in combinahon. Perhaps
the emphasis should be reversed: in a very real
sense, the new (owns have heiped to shape the
guidelines which act as modeis for plannng practice.

This is not to say that the planning principles
demonstrated in planned communities have been
simular in all places at al times. For exampie, the Mark
| British New Towns refined a iand use/road model
which first emerged before World War 1. Subseguent
New Towns displayed an evoiution of planning ideas
and community tastes, especially with respec! to in-
creasing car ownership, which created guite different
urban areas.

For example, while a hierarchical segregation ot
traffic movements. ang provision of separate path-
ways for pedestrians and cyclists, are features of
maost UK. New Towns, there are many degrees of
achievement ol these features and many ways in
detail of putting the guidelines into practice.

in continental Europe, there are many exampies
of large scale planned communities, especially n
Holland, Germany and France, most of which are con-
tiguous with or sateilite to existing large urban areas.

Few are clearly separate from existing urban
areas, in the earlier British style, but there are many
examples of comprehensively planned urban fringe
communities. Most of the European new communities,
like the British, result solely or primarily from govern-
ment enterprise.

Scandinavian countries, with their tradition of
social action and good design, provide many exam-
pies of planned neighbourhoods and centres in which
the road safety guidelines find application, e.g. the
suburbs and domitory satetlites of Stockholm
{Vallingby, Arsta, Forsta, Grindthorpe) and the
famous town of Tapiola, Helsinki, which was the work
of a non-profit welfare and housing organisation.

in Eastern and Southem Eurape there are several
examples of new towns created as part of a program
of regionai economic development by the State.

Planned communities are found in many other
parts of the world, including Japan, South Africa and
Latin America. However, of greatest potential interest
to Australia (because of the level of car usage and
the predominance of private enterprise planners) are
planned communities in the U.S.

The U.S. Government, through the U.S. Housing
Carporation, had made funds available during World
War | for new town experiments, but these funds ter-
minated at the end of the war. Foster {(1981) notes
that "‘American planners had a keen interest in Garden
City experiments during the 1920s". In the absence of
government activity, ‘a handful of larger corparations
continued their first tentative trials in town planning .

These early trials proved to be abortive, achiev-
ing at best only partial development before major
revision or being swamped by suburban growth. Vir-
tuaily all existing U.S. planned communities are
suburbs of, or peripherai to, existing cities. With few
exceptions, they are predominantly dormitory in func-
tion and many have little or no employment.

Y e = = =1 "TEEsl~F |

AUSTRALIAN PLANNED COMMUNITIES

Ripples of the Garden City and Garden Suburbs
movements were felt in Austraiia (e.g. the 1919 South
Austrahan Garden Suburb Act which enabled Colonel
Light Gardens — farmerly Mitcham Garden Suburb —
to be laid out), and there were echoes of the earler
attempts by the enughtened industnalists (e.g. HV.
McKay's 1305 model housing venture for workers at
his Sunshine (Vic.} plant. and the housing estate oro-
vided by the Cadbury company around 1ts Hobart fac-
tary).

But, of existing urban areas. only Canberra and
Elizabeth, about 30 km north of Adelaide {and now
part of the contiguous suburbs). could clam direct
descendancy from the Garden City-New Towns
philosophy, although some housing ventures (such as
the Kwinana ‘new town commenced in 1952} at-
tempted to apply the neighbourhood principle. with
varying degrees of success. The change ol govern-
ment in 1972, and the subsequent creation of the
Cities Commission, marked the first attempt at a na-
tional program of new town and growth centre
development with an emphasis on Selective rather
than dispersed decentralisation.

Much ot the resultant planning remains untultilled
Of the 17 centres nominated by the Cithes Commis-
sion, a few (such as Bathurst-Orange, Albury-
Wodonga and Macarthur) got to the stage of having a
functioning deveiopment control orgamisation with
staff. The Macarthur area, while not quite a new town
in the conventional sense, Is nevertheless the most
actively developing, comprehensively planned and
controlled urban area outside Canberra.

In Albury/Wodaonga, where the plans generaily
present an alternative o normal Austraiian urban
development, some construction has been com-
pleted but neither of the two planned "new town ex-
tensions of the city have yet taken on a coherent
character. Bathurst-QOrange, like Geelang, 1s actively
promoting development but has not produced 11s
‘Newcity' (Wrnight 1977). Perth’s northern and north-
western regions are experiencing rapid growth and
producing notewaorthy land use-traffic planning tfrom a
combination of private enterprise and public control
The other urban areas have generally continued 10
expand in a conventional manner.

Note should also be made of private enterprise
‘new towns’, Australia has a long tradition of ‘planned’
{in the sense ol deliberately laid out) towns for short-
term purposes, e.g. outback weapons research
establishments, and aiso of transitory townships in
mining areas. But many of the provisions made by
mining companies in the 1960s and 19703 to house
employees illustrate planming ideas of the tme.
These towns represent a substantial proportion of
new urban area creation during a time when there
was much talk but relatively little progress on the
Growth Centres concept. The new mining towns of
the Pilbara, for exampie, have provided accommoda-
tion for mare than 30 000 people in tatal (Government
of Western Austraiia 1976; Taylor 1968), Each
houses generally less than 5000 and thus tends to
take on the nature of a remote neighbourhood. Thus,
they add little to the present discussion, but do pro-
vide interesting illystrations of local planning ideas.

To summarise: only Canberra’'s component town-
ships offer illustrations of planning ideas combined in
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a ‘new town context over a relatively long penod up
1o the prasent tme. Elizabeth illystrates apphcation
of new town planning 1deas current 30-40 years ago,
and Macarthur may provide illustrations of current
pianning concepts under the control of a single
development body. Other Austrahan new towns and
growth centres do not. for the present at ieast, pro-
vide examples of land use/network planfing above
the neighbourhood level under a single development
control body.

Canberra

Canberra's comprenensive planming and develop-
ment. especially since the creation of the National
Capital Deveiopment Commssion (NCDC) in 1958,
not only demonstrates many ol the planning princi-
ples discussed in this report but alse provided much
ot the experience and expertise utihsed in the 1870s
when there was a temporary upsurge n planning in-
terest wn Austraha. Canberra's sequential deveiop-
ment over the last 25 years reflects changing
philgosophies and emphases in town planning. Conse-
guently. some pianning and design ideas were imple-
mented in one part of Canberra and not in another.

Up to 1958 Walter Burley Griffin's plan for Can-
berra remained remarkably intact. While the physical
end-product of Griffin's pian has strong aesthetic ap-
peal. both in plan form and as seen on the ground,
those parts of Canberra today which are basad on the
Griffin plan represent a diferent, older branch of plan-
mng evolution to that which led to the British New
Towns and in the U.S. to the neighbourhoad layout for
Radburn, New Jersey, in 1928

In practical terms, this meant that Griffin's plan,
and those etements of Canberra today which conform
to 1t, did not consciously embody the principles of
netghbyourhood, road hierarchy and concern for pro-
tected movement systems which were characteristic
of the new town pianning 1deas which were evolving
at that ume,

Thus. a study of the possibie eflects of ‘new
town planmng w Canberra on traffic accidents
necessitates the separation of North and South Can-
berra, which embraces the Griffin design, from obser-
vations on the later towns of Woden-Weston Creek,
Belconnen and Tuggeranong (Fig. 3, in which for the
tirst ume Canberra saw application of the neighbour-
nood planming umt (at least initially}, a merarchy of
roads defined by degree of access, and specific pro-
visions lor pedestnans.

Westerman (1375) notes that, while the three ex-
iIsting Canberra new towns were planned within short
intervals of each other and thus have similarities,
‘there has been a continuing development of new
concents which is reflected in their structure.’

Common through ail the post-1960 deveiopment
in Canberra 1s a strong merarchy of roads. The plan-
ning and design implicatons of the hierarchical
defimtions do not appear to have vaned signficantly
between the successiv: stages of development
since 1960.

However, the three Canberra new towns do differ
in thetr treatment of pathway networks. While
pedestrian links within neighbourhoods were a
feature of the earliest suburbs within Woden on-
wards, a stronger concept of pedestrian {and, later,

Fhg 3 == T Carabearrn B s Pule i Siod bed i e
k- 1 0 TD | eaedile? Fivtiba i 1084
| Baures: NCDC 197TT)

bicycle} routes axtending between as well as within
neighbourhoods was later applied wn Beiconnen,
focussing particulariy on the Belconnen Town Centre
and the group centres.

Tuggeraneng represents a significant step for-
ward in ‘oft-road movement planning. A specific
design philosophy for non-motorised travel, and i1ts
influence on town structure, emarged (NCDC 1977a).
The neighbourhoods and tuerarchy of activity centres
seen in earlier planning were replaced by ‘territorial
units’ and an ‘activity spine’. Thus, Canberra provides
opportunities in case studies of the effects of
hierarchical road pianning, of different forms of town
structure, and different degrees of segregated route
planning, although it will be some time yet before
some of the more detailed analyses can e made.
Tuggeranong is stili anly partiailly developed (the
population in 1983 being about 40 GO0 with a target
of 80 000), and Belconnen, approaching full develop-
ment, wiil need some time far normal pattermns of
usage to be established.

URBAN FORM AND STRUCTURE
PLANNING PRACTICE

The review of international practice noted an interest
Dy analysts in the effects ot urban structure on trip
making since the early days of urban modeliing in the



TOWN PLANNING AND ROAD SAFETY

19505 and 1980s. Studies have tended 1o be
theoretical rather than practical {Hemmens 1967
Latham 1978; Ogden 1970; Rice 1977; Voorhees,
Barnes and Coleman 1962; Bassett 1977, Jamieson,
MacKay and Latchford 1867; Loder and Bayly 1978a:
Sharp, Brotchie and Roy 1981; Black and Katakos
1981).

In practice, the reduction of travel is a common
structure planning objective. Structure planning to in-
duce more travel by public transport is also, but less
frequently, a stated goal. However, only in Sweden
were these objectives pursued for road safety mo-
tives. There are no reports of measured trip making
consequences of particular urban patterns tollowing
plan adoption.

In Australian practice, the reasons for travel
minimisation through urban planning have tended to
be stated as generalised goals (conserve energy,
reduce traffic noise and air pollution, reduce conges-
tion, etc.), which rarely include road safety. In vir-
tually all theoretical and practical discussions, a
preoccupation with homeplace-workplace relation-
ships is noted.

As observed in overseas cases, strategic plan-
ning reports for Australian cities typically contain
some reference to the relationship between urban
structure and trip making, but have lacked formal
analyses of this relationship. Any effect it might have
on the adopted structure is intuitive. In some cases
maijor planning studies omit any reference to minimis-
ing travel or trip lengths.

There has been a handful of analyses of the trip
making consequences of various land use and ac-
tivity location strategies (for Canberra and other
cities). These include the analysis of work trips in
Tuggeranong by Morison, Gordon and Bell (1870)
and the demonstration of the use of the TRANSTEP
package by Nairn and Partners (1978). TRANSTEP
was also used for this purpose in Albury-Wodonga
(De Leuw, Cather 1974).

There is. however, no reported case of subse-
quent analysis of trip making in those places where
such considerations influenced the planning deci-
sion. Verbal enquiries during the course of the study
were similarly negative.

Elizabeth (S.A) presents an example of an
established satellite town whose travel charac-
teristics could be compared with observations
elsewhere. Thomas (1977), for example, confirmed
that the New Towns which were satellites of London
are more self-contained with respect to employment
than comparable towns around London, but argued
that the benefits of this seif-containment are com-
paratively small because the towns themselves are
small compared with the rest of the London region.
Forster {(1974) presented data on Elizabeth's
worker/job balance in various empioyment catego-
ries. In 1966, despite the objectives, 50 per cent of
jobs in the town were held by outsiders, 53 per cent
of the resident workforce travelled elsewhere to
work. Presumably Elizabeth's proximity to the
Adelaide metropolitan area was at least partly
responsible.

e e e - - "-F1

LOCAL GOVERNMENT RESPONSES ON PLANNING
URBAN FORM AND STRUCTURE

Of the 72 local authorities who reported that their
aregas were subject to a planning strategy which lo-
cated activities such that total travel was reduced
{Table 3), only 13 claimed thal the motivation was for
safety reasons and only 11 claimed that the elfects
had been monitored and/or evaluated. Follow-up en-
quiries yielded very little firm data to substantiate
this response. In fact, only two iocal authorities were
able to verity that an appraisat had taken place (Sale,
Vic. and Woodvilie, $.A}. Both of these in fact refer-
red to arrangement of activities at the local, rather
than regional, scale.

Similarly, of the 23 whao reported attempts to im-
plement a transport plan aimed at reducing car travel,
only four suggested a safety motive and six claimed
some monitoring and/or evaluation. None of these
produced data relevant

In summary, it is concluded that, while the effec-
tiveness of regional structure planning to reduce
total travel and planning to reduce car travel in par-
ticular are both widely accepted, little or no attempt
has been made anywhere to validate such beliefs or
to assess the trip making consequences of such
policies. Certainly there is no known reported
assessment of the eflects of planning at this scale on
road accidents.

MAJOR ROAD HIERARCHY
PRACTICE

The establishment of a functional hierarchy of traffic
routes is reflected in design guidelines, codes of
practice and regulations in many couniries, the
specification of consistent design standards for
different types of road (particularly the higher-order
roads) in particular being an almost universal prac-
tice. Indirectly, satety objectives have influenced
these standards.

However, this review exposed no cases where
the accident conseguences of a hierarchical basis
for road definitions, design standards or management
practices had been guantified. Furthermore, only in
Sweden (Swedish National Board of Urban Planning
1968} has a code promoted hierarchical functional
classes specifically for safety reasons.

In Australia, the practicai application of road
hierarchy concepts above the local street level
seems to be limited to ‘new town' type of develop-
ment {e.g. Canberra and Albury-Wodonga) and traffic
management in existing networks.

The promotion of functionally-based road desig-
nations as a basis for tratfic management and other
aspects of gperation in existing networks has in-
creased in recent years in Australia, since an agreed
road classification must first be established in a local
area traffic management program, so that each road's
acceptable functions and the nature of traffic control
over it can be specified (Brindie 1979¢).

This was the intent of Melbourne's Hierarchy of
Roads Study (MMBW 1980), which noted that.the
need for the designation of a five-level road hierarchy
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tor metropoiitan Meibourne arose from factors such
as the detriment caused by through traffic in local
streets, the importance of road goods movement, and
the coardnatian of all components of road transport.
Safety was not listed, aithgugh 1ts inclusion as an
aspect of amenity 1s implied in the discussion. Tables
inciuded 0 the report suggest 1deas on transport and
land use management measures on the higher orders
of road. noting that safety could be one of three pur-
poses of the measure (the other two being movement
and amenity). It 15 o0 early yet to judge the extent to
which the recommended road designations wili atiect
accident experience.

A similar intent was behind discussions en-
couraged by the Traffic Authority of New South
Waies, which led to their publication ‘Functional
Classification of Roads (Traffic Authority 1980a).
The report, according to its toreword, was prepared
‘for the guidance of councils, consuliants and other
authorihies in the preparation of road hierarchy plans
based on the functional classification of roads and
will assist the councils in their planning for traffic and
environment.” An increase in activity by councils in
Sydney to that end is expected over the next few
years.

The designation of road hierarchies at the
munigipal or subregional level for traftic management
and other purposes is far from a recent activity. Bei-
mont (W.A}, Woodville {8.A.). Hawthorn (Vic.), and
Caullieild {Vic.) provide examples going back ten
years or more, Only Woodwille (S.A.} has any docu-
mentation of the accident consequences of the action
which followed, which relate to local street tralfic
management. Richardson (1983} describes a
noteworthy recent example in Stirling {W.A.).

LOCAL GOVERNMENT RESPONSES ON MAJOR ROAD
HIERARCHY PLANNING

It was noted in Tablie 3 that over 40 per cent of res-
ponding LGAS at the time of the survey had some form
ot spectfied road hierarchy. This response must be
interpreted somewhat cautiousiy. Although the
emphasis was on application to new deveiopment,
aftirmative responses were sometimes obtained from
established urban municipalities such as Brunswick
and South Metbourne (Vic.), Waverley (N.S.W.), and
Henley and Grange {S.A.). This indicates that many of
the responses refer not to new road hierarchies, but
to specilication of hierarchical labels to existing net-
works which the previous discussion noted was the
predominant area ot application of hierarchical road
concept with respect 10 the major road network.

Under the present heading, the conclusion that
can be drawn from the Survey response is that, while
beitef in the value of establishing a road hierarchy is
widespread and many local asthorities operate some
torm of ierarchical road classification for design or
raffic management or both, fewer than a quarter ot
the cases where road hierarchies apply are recog-
mised to have had safety motives, and only one
municipality has produced any data on accident
eltects. This one case (Woodville S.A.} stands out as
a pioneer ot area-wide local traftic management in
Australia, and 1t 1s i that context that its application
of a road herarchy (basically a simple distinction
between artenal and residential streets) must be
evaluated (Vreugdenhii 1972 and 1976).
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PLANNING PRACTICE AFFECTING
INTERSECTIONS ON MAJOR
ROADS

The widely accepted principle that uncontrotied
cross mersections should be avoided on the arterial
network has long had formal sanction (Ministry of
Transport 1966). Applicanon of the principle — and
related guidelines governing the spacing of major
and minor intersections on the major network — is
widespread, especially in new towns and other cases
where considerable control can be exerted on the
whole road network, The high quality of road planning
and intersection treatment found in new towns around
the worid makes 1t difficuit to isolate the specific
benefits of particular aspects of the pianning, such as
the nature and spacing of intersections.

Rules governing the location and spacing of in-
tersections on the more important roads are com-
monplace {e.g. the minimum recommended distance
between intersections on arterial streets in OECD
(1971) is 250 m with greater distances being urged
for ‘high performance networks'). This guideline was
confirmed by rare analytical work in South Africa (Del
Mistro and Fieldwick 1981).

In a related study, Det Mistro {1980) developed a
model for the optimum number of access points to
residential areas in order to minimise accidents.

Given that the prelerence for T-junctions over
cross roads 1S so deeply entrenched, the limited
number of reported comparative assessments, and
the lack of detail in those cases that are reported, is
perhaps surprising. Retrospective analyses of acci-
dents at sampies of existing wntersections on arterial
roads are summarised by Cameron {1977a), with
varying results. Rarely are accident rates quoted in
terms of the numbers of vehicles using the intersec-
tron, but three studies that do so produce the in-
teresting and consistent results shown in Table 8.

In Australia, the NAASRA Urban Guide (NAASRA
1972) illustrates the widespread recognition of the
influence of intersection type and spacing on acci-
dents and traffic flow. The Guide calls for avoidance
of unsignalised cross intersections on major urban
roads, and spacing of intersections at a minimum of
350 to 550 m. The desirability of connecting local
street systems to the major road network through a
limited number of 1ocal distributors (or coliectors) is
aiso recognised.

Table 9 presents information on the frequency of
intersections on a selection of major roads (i «. prim-
ary or district distributors, commonly aiso cal.ex ‘ar-
teriais and subarterials’). The areas chosen are all of
recent viniage, being developed in the past two
decades, with the exceptions of the route in Elizabeth
S.A. (which is interesting as a reflection of what was
regarded as the best of Anglo-Austraiian town plan-
ning practice of the 1950s}, and Northbourme Avenue
in Canberra.

Three observations can be made from Table 9.
Firstly, the ideals of hierarchicat road planning would
prohibit access streets from connecting directly with
major routes. Of the chosen sites, only Mill Park in
Melbourne, two of the Canberra locations and the two
Perth examples met this requirement. (There are
many other examples elsewhere in Australia.)
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TABLE 8
MAJOR/MINOR INTERSECTION ACCIDENTS/10 MILLION
VEHICLES ENTERING
Indiana Victoria Finland
{cited by (Harper {Kivela and
Cameron 1977a) 1966) Lyly 1980)
T-junction 1.8-26 mean = 2.8 mean = 2.3
Cross-intersection 1.7-6.8 mean = 4.7 mean = 4.5

TABLE 8
INTERSECTION SPACINGS ON A SELECTION OF MAJOR
(PRIMARY OR DISTRICT DISTRIBUTOR) ROADS
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Secondly, cross intersections formed by access
streets and local distributors on major routes are by
no means uncommon (although they wouid be very
much rarer than major/minor T-junctions). In many
cases, where the major route has a dual carriageway,
the absence of a median break turmns a cross-inter-
section on paper into two unrelated T-junctions on
the ground.

Thirdly, there is a very wide range of intersection
densities {or spacings), due mainly to wide variations
in the numbers of minor roads intersecting the major
route. In most cases on the fringes of existing cities,
the major road network is largely ¢constrained by the
existing rural road pattern and/or the pattern formed
by the boundaries of broadacre landholdings. Some-
times de tacto major routes (in the aistnict aistributor
class) emerge through usage and subsequent exten-
sion into neighoouning sdburbs. More rarely the

State, regional or [ocal authorities set down a basic
major road pattern prior to further subdivision.
Perhaps the best and most extensive exampie of this
practice outside Canberra, and an illustration of its
consequences for intersection spacing, is in the
newer northern suburbs of Perth. On more than 11 km
of major route noted in Table 9, other major routes
generally formed simple cross intersections at regu-
lar intervals somewhat less than 1.5 km.

The range of average spacings ol major/major
intersections is not great, given the different ways in
which the majar road pattern comes aboul. Mast fall
in the range 1000 to 1800 m. (The extremely regular
road framework in Noariunga (S.A)) creates square
deveiopment cells with sides about 1100 m long. The
.Ower average spacing in Table 9 anses partiy from
addit onai T-j.nchions created on one section of the
Main Soutn Road where 1t urns Qiagonally across the
gna road pattern)
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However, the density of minor intersections with
the major routes Covers a much greater spread, from
one to two per kilometre (typified by the ‘'modei’
developments in Mill Park, Victoria and the new areas
in the northern suburbs of Perth noted in Table 9) to
more than seven per kilometre in the Elizaketh (S.A.)
example. A value of two to three local street connec-
tions per kilometre could be regarded as conforming
to commonly accepted best practice. Several of the
examples 1n Table 9 conform to that criterion, and
many more examples couid be found throughout
Australan cities.

Similarly, while gverall intersaction spacing in
about half of the cases listed is lower than conven-
tronal highway design rules of thumb {about 300 my),
the Scaft guidetines {300 to 600 m, depending on
road status), the NAASRA (1972) guidelines (350 to
850 m mingr 'major urban roads’) and cther sources
{e.g. 250 m in QECD 19871), nevertheless the remain-
ing cases illustrate that average intersection spac-
ings of 350 m or more along major routes in new
Australian suburbs are not at ail uncommon.

LOCAL GOVERNMENT RESPONSES ON MAJOR ROAD
INTERSECTIONS

The local government survey did not explicitly raise
this guestion, except in relation to the more common
matter of road networks inside subdivisions.

Neither the local govemment survey nor the
general review of Australian practice revealed any
reported attempt to evaluate the safaty effectivenass
or the cost and other implications of the intersection
planning practices described in this section,

PLANNING PRACTICE AFFECTING
ABUTTING DEVELOPMENT

PIannjng guidelines govemning the salety impact of
abutting development concem the nature of both the
land use and its interface with the road system,

Controi over the location of land uses (and hence
the type and intensity of uses abutting diffarent leveis
ot road) is an integral part of zoning and development
control, and is exercised {0 varying degrees in thase
countries where such planning controis exist.

South African data showed a significantly higher
accident rate for retailing and commercial frontages
than for residential and other land uses {Del Mistro
and Fieldwick 1981). There is a relatively smait body
of information on the effects of frequency and type of
access points on accidents (McMonagle 1952; Box
1970:; Uckotter 1974; MeGuirk and Satterley 1976),
which provides little practical guidance other than
confirm a positive relationship between access fre-
quency and accidents. This may not be causai.

To some degree, access restraint is observed
widely throughout the world but precise measures of
the methods used, and their resuits, are not reported.
Marks (1971) gives a2 comprehensive description of
the rationale and technigues of access management,
but without specific examples or reports on degree of
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application, Thomas (1979) discusses the legal im-
plications of diferent forms of access limitations, in-
chcating (if extent of litigation is any guide) that ap-
plication of the techniques in the U.S. is extensive.

The technmiques are of three broad types: land
use control, access management and access plan-
ning. Land use control covers the restriction of types
and intensities of development abutting traffic routes,
through the use of zoning and/or permit procedures.
Access management seeks to mimimise disruptions
to the traffic stream caused by traffic seeking access
to adjacent {and (using frontage roads. median break
tocation and other controis over turns, and controj
over the number and frequency of points of access).
Access planning refers to the minimisation of access
poinis t0 a rogad by providing access on another
boundary, especially when subdivision takes place.
Individual lots may then back or side onto the main
route boundary but gain their vehicular access froma
local street. Bradfard, Gelling and Beauchamp (1380}
note that land use control tends to be used in coun-
tries, such as the UK., where planning legislation and
practice is stronger. In countries such as the U.S,
(and, they add, Australia) where planning powers are
weaker, the responsibility for access conditions falis
more heavily on the highway authority which tends to
utilise the technigues of access management, i.e.
road design and traffic engineering.

In Australia, Canberra stands out as a notable ex-
ample of control of points of access to higher-order
roads. Site abuttals and locations of connections
with lower-order road have been tightly controlled in
all the post-1960 development in Canberra.

All Austraiian States have provision for some
form of access control, at least on specific kinds of
road. Most of these powers exist to authorise the
construction and operation of freeways. Bradford et
al. (1980) regard the Victorian situation as superior
to that in any other State, and cite it as a model. The
Road Construction Authority (RCA) may limit access
to any declared RCA road. Local councils may
declare a road to be limited access, and may subse-
quently deny further points of access if alternative
access can be made available. The Victorian Town
and Country Pianning Act provides for access control
to be inciuded in pilanning schemes, giving local
authorities similar control on all roads to that exer-
cised by the RCA on the declared road system.

Victaria also has in aperation an approved State-
ment of Planning Policy No.5 {Highway Areas), which
potentially strengthens the case for abutting land
planning and access planning for greater safety. The
policies in¢lude:

‘ Any new use or development of land in the vicinity
of an existing or proposed highway shall be so
planned and regulated as to avoid detriment of the
ievels of service, safety and amenity desirable for
that highway in both the short and long term.
{Town and Country Planning Board 1973).

Whether or not as a result of the Statement of
Planning Policy No.§, it is true that many examples of
the techniques of land use/road regulation urged in
the various guidelines can be found in Victoria. in
particular, the use of tree reserves between main
roads and rear or side property boundaries (‘back-up
10t subdivision’) is becoming increasingiy common,
These reserves, commonly of the order of 15-18 m
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wide, lie outside the road reservation. They avoid the
need for service roads parallel to the main road and
direct vehicular access from the subdivision to the
local distributor outlets. For traflic control purposes
the width is immaterial. Access control through plan-
ning of adiacent land is extensively employed in the
City of Knox (Vic.), which took the initiative at the
start of the 1970's when such treatments were
unusual in suburban development. Other extensive
examples can be found in Perth, W.A., (Shire of Wan-
naroo ang along the Leach Highway south of the
Swan River, for example) and elsewhere.

No information on the relative safety perfor-
mance of these types of frontages is available. Abut-
ting tree reserves are part of access planning, where
traftic movements from adjacent tand are organised
within the development and interact with main road
traffic at controlled points. Far more common in
Australia is the practice of access management by
the use of road design and traflic engineering
measures within the road reserve. Mast familiar are
service (frontage) roads and medians, which
(especially the latter) perform a number of functions
but also act to limit the number of points at which
traffic can enter or turn across the major traffic
stream. Attitudes towards service roads, and design
practices, vary from State to State. Although design
matters are beyond the scope of this study, they do
affect the acceptability of service roads. It has been
argued that, even if the general praclice favours
back-up residential development, there will always
be the need for service road frontages for highway-
oriented uses such as fast food stores, display
homes, caravan yards and hoteis, It is anticipated that
service roads will continue to be a feature of expand-
ing Australian cities.

Apart from new town scale of development, deci-
sions on the {ocation of major land uses relative to
the road system generally concern traffic generation
aspects. The best available compendium of traffic
generation data associated with land uses in
Australia {perhaps among the most thorough in the
worid) is that collected and published by the Traffic
Authority of N.S.W. {1980b). The safety value of
traffic generation analyses is recognised by the
Authority; the first sentence in its Policy and Stan-
dards for Traffic Generating Development (Traffic
Authority of N.S.W. 1978) states:

* A safe environment and an efficient road system
require compatibility between development and
vehicular and pedestrian traffic.’

The policy draws attention to the safety
problems caused by vehicle movements at driveways
of traflic-generating development, even at isolated
locations, on both urban and rural roads.

While it does not specifically indicate that cer-
tain activities may not abut higher-order roads, the
policy does strongly prescribe the conditions under
which access from one to the other should be pro-
vided. This, with the Victorian Statement of Planning
Policy No.5 suggestion that even the jocation of a
major generator may be controlied if it could prove
detrimental to the major route, illustrates that the
principles of access control {from land use control
and access planning to the design and traffic
engineering aspects of access management) are well
known in Australia.
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The subject has also been a malter of concern in
other States. The South Australian Department of
Housing, Urban and Regional Affairs, for example,
prepared an unpublished discussion paper in 1979
on the control of development adjoining arterial
roads which suggested more compact commer-
cial/retail development (to reduce turning move-
ments), and ‘co-ordination’ of parking facilities. It en-
visaged that development guidelines needed to be
estabiished. These would cover traffic impact, forms
of access and access design.

Because of the inevitable real constraints, prac-
tice often fails short of principle, but there are
nevertheless many examples of application. No at-
tempts at assessment of the safety benefits of these
applications — in general or in particular — came to
light during the review.

LOCAL GOVERNMENT RESPONSES ON ABUTTING
DEVELOPMENT PLANNING

Table 3 noted that 47.5 per cent of metropolitan res-
pondent local authorities and 32.8 per cent of non-
metropolitan respondents located ‘proposed tand
uses specifically with regard to their traffic genera-
tion characteristics, the nature of their catchment,
their access requirements, and the appropriate level
of access control for the roads they are to front on
to'.

Of the total of 108 local authorities who reported
this type of planning control, only 18 {17 per cent)
acknowiedged that they had explicit safety reasons
for doing so. Only 11 (10 per cent) ciaimed any
monitoring or evaluation, and of these none of those
contacted offered any data or further information.
Planning and management of access to major traffic
routes is clearly another example of widespread ap-
plication of techniques whose value is seen to be
self-evident.

PLANNING PRACTICE CREATING
SEGREGATED TOWN-WIDE
NETWORKS

Significant segregated pedestrian and cycle systems
beyond the neighbourhood level are found in several
European towns and cilies, mostly constructed as
part ol new development (e.g. Stevenage, Peter-
borough, Bracknell, Harlow and Milton Keynes in the
UK., Le Vaudreuille in France, Vasteras in Sweden,
Bijimermeer on the fringe of Amsterdam in Holland;
see Kjellin {1976); Statens Planverk {1975); Tre-
velyan (1976); Efrat {1979); Potter {1979); Hudson
{1978).

Fully or partially segregated pedestrian/cycle
facilities introduced into existing urban areas tend to
be single routes or route sections. There are many
examples in Europe, North America and Japan, in par-
licuiar, reported by Potter (1979), Quenault and
Morgan (1979}, Hudson (1978), Muhirad (1978b),
Japan Bicycle Road Development Association
(1977), Christchurch City Council (1979 and 1980),
Jennings (1979), and Ramsay and Stevenson {1976).
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Asn the U.S. and elsewhere, Australia has exam-
ples of state-of-the-art reviews (Hawley 1975), bicy-
cle master plans ar strategies (e.g. Pike and Con-
quest 1976, lor Melbourne; 1ts critigue and extension
by Parker 1977 Geelong Bikepian Study 1977, Pak-
Poy 1980 for Ballarat), guideiines and what could be
termed 'statements of intent’ (e.g. Cycleways Ad-
visory Commiitee 1375 for Perth: Planming and En-
vironment Commission 1976 for N.S.W.. Bicycle
Track Committee 1980 for South Australia), and many
proposals for individual lengths of bicycle route and
partial networks, some having a high degree of
segregation {e.g. Cycleways Advisory Committee
1875). Some of these proposals have already been
implemented (e.g. in Meibourne, Adelaide and
Geelong) although only Canberra has what could be
described as a segregated network for both ¢cyclists
and pedestrians {Fig. 4).

Metropolitan Melbourne, which is part-way
through a comprehensive bicycle planning program,
was estimated early in 1981 to have about 40 km of
segregated paths and 10 km of bike lanes (i.e. on-
road). Geelong was now implementing its world-
renowned bicycle strategy (Geelong Bikeplan 1977)
and is estimated to have 30 km of paths and 10 km of

lanes i 1983. Only Canberra, with about 90 km of
segregated paths, has more segregated route
taciities for cyclists than the two Victorian cities.
Canberra provides examples of new path systems in
existing urban areas {(aibeit unusuaily spactous
ones), and planning for major bicycle routes in new
deveiopment. The planning theory for these routes
and ther relationstup to urban features 15 highly
developed (Bestor 1969), as illustrated by the ‘multi-
trait’ concept for Tuggeranong, A.C.T., which is budt
up from provisions for segregated movement in res:-
dential areas.

There has been no published (nor, as far as ¢an
be ascertained, unpublished) assessment of the acci-
dent benefits of Canberra’s bicycle network. Canber-
ra's accident data system is, however, orderly and
accessible, and could readily yield data on occur-
rence and location of reported cycle accidents. In the
absence of detailed accident studies which might
shed specilic light on the value of extensive
pedestrian and cycle networks in Canberra, gross
data must be referred to. These show that, while the
A.C.T. has a significantly lower road death rate than
the national average and, over the three years from
1975 to 1977, had a pedestrian death rate only 33
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per cent of the national average, its cycle death and
injury rates were higher than the nationai average. No
obvious conclusions can justifiably be drawn from
this, particularly since no account is taken of
differences in usage and exposure.

LOCAL GOVERNMENT RESPONSES ON SEGREGATED
NETWORK PLANNING

Of the 75 local government authorities who reported
provision of segregated pedestrian or cycle paths
beyond the neighbourhood level by 1978-79, 47 had
explicit salety motives for the schemes. Of the 13 of
these who originally indicated that they had
monitored and evaluated their schemes, none in fact
were able to produce specific information in
response to follow-up. While the costs and physical
details of projecls are obtainable, their nett effects
on accidents are impossible to assess without
specific monitoring programs. Respondents tended
to reply that their ‘evaluation” had been subjective, or
that the paths they had installed were too short or
isolated to produce any measurable benefit so far
{and hence strictly do not meet the requirement for
this study that they form a network or system).

PLANNING PRACTICE IN CENTRES

NEW CENTRES

Traffic and design arrangements for new centres
(either in new towns or new suburban centres in
established cities) are not widely reported in the
literature, at least with respect to actual safety ex-
perience in and around the centres. New centres, at
all scales, today typically demonstrate the principies
of site access management, some degree of
pedestrian-vehicle separation, and traffic manage-
ment, which appear in one form or ancther in the fra-
mework for discussing traffic safety guidelines (Ta-
ble 7). Otten this is primarily far climate control for the
henelit of shoppers, or to satisfy marketing objec-
tives of centre planning.

The range of provisions found in the different UK.
New Towns illustrates the wide variations in the ex-
tent of application of the principles in centres in new
communities (Pain 19892, Owen 1972; Tetlow and
Goss 19865; Bor 1974; Staniey 1977; Riddell 1977;
Cumbernauid Development Corporation 1967).

In the maore tamiliar instance of new centres with-
in, or on the fringes of, existing cities there are of
course many exampies all over the world. It would be
both tedious and unnecessary to attempt a com-
prehensive listing of examples. In type, they range
from little more than tidy versions of older centres,
with frontage and/or parking separated from the adja-
cent traffic route, through ‘off-street’ centres with
shops and facilities grouped beside or around park-
ing areas, to ‘under one roof centres with peripheral
parking. The latter type covers a wide range of
centre sizes, from the local centre {typically compris-
ing a supermarket, variety and/or homewares store,
and supporting food and other shops) to the regional
centre of 100 000 m? gross retail floor area or more.

Such developments incorporate several of the
guidelines, in broad terms; they avoid direct fron-
tages to abutting roads, the number and location of
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access points are controlled, and thus the two-sided
ribbon development character of older centres Is
avoided. Guidelines for planming and designing the
access points to these centres are well-established,
the American procedures (Institute of Transportation
Engineers 1975) 1in particular demonstrating the
treatment of points of access as major (often sig-
nahsed) intersections. ‘

EXISTING CENTRES

Pedestrian-vehicle segregation 1s a key feature ol
most modern conversions of existing centres, and in-
adequate separation ol circulating traffic from non-
centre traffic 1s often the real problem which remains
unsolved.

Vertical segregation i1s extremely expensive, and
18 relatively uncommaon in existing centres, apart from
ndividual grade-separated crossing lacilities and
elevated plazas which are numerous but do not fall
within this study. The system of inked elevated walk-
ways in Minneapolis (the 'Skyway"; see Hegland and
Podoiske 1977) and the Birmingham (UK.} ‘Bullring’
are illustrations. However, by far the most common
techmque of segregation in existing centres is the
restriction or removal of traffic from selected streets
to form malls or precincts (Fig. 5). The literature on
this subject 1s abundant, and reveals that most
reported European and North American
‘pedestrianisation’ examples are located in city or
town centres. (TCPB 1977a; Brambilla and Longo
1976; Brambilla; Longo and Dzurinko 1976; QECD
1975, Public Technotogy inc. 1977 Kuhnemann and
Witherspoon 1974; Ramsay and Stevenson 1976
Uhlig 1979; Dalby 1973; Roberts 1981: Westbrook
1874, Levinson 1974; Tuohey 1978 and others}.

Very few of the sources present accident data
before and after mali conversion of a street, and what
data there are tend to be sketchy. More convincing is
the data available on area-wide vehicle exclusion
and suppression schemes (Spielberg 1977,
Wickstrom 1975, Lindqvist 1977, QECD 1979a).

Many cities allow trams or buses to operate in
pedestrian streets without apparent salety problems
(Carstens 1974, Eburah 1976, Turner and Gian-
nopoulis 1974, Parker and Eburah 1973, Mackay
1877, Tuohey 1978, Muhirad 1978a, Roberts 1981).
These so-called ‘transit malls’ are commonly
regarded as a good compromise between pedestrian
and public transport requirements.

AUSTRALIAN PRACTICE

Salety is only one aspect of the traffic and other
problems of existing centres, which have received
considerable attention. Planning proposals to at-
tempt to induce a centre into a better shape
(especially to adapt centres straddling traffic
routes), or to redirect non-centre traffic onto a by-
pass route, are numerous (generally in inaccessible
Council or consuitant reports). But relatively few of
these proposals reach implementation and none are
known t0 involve safety appraisals.

"Pedestrianisation’ of parts of shopping and civic
centres is relatively familiar in Australia, and is
reasonably weli-documented, at least in & descrip-
tive sense. As elsewhere in the worid, the most ex-
tensive and best known examples are tound in city
centres (Fig. 6). Table 10 which lists a selection of
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TABLE 10
PEDESTRIAN SCHEMES IN AUSTRALIAN CENTRES
Piace Description Cost Sources
N.SW.  Sydney Martin Place Intarrupted mail, extending five — RAPLJ (1981a)
city plocks. (Early 1970s) TCPB (1977a)
Other pedestrian areas  Parts of Sydney's pedestrian _ As above
stratagy
Bankstown Bankstown Plaza Pedestrianisation of oid Town $1 miition O'Toole {1881)
Centre at railway 475m Memo (1979)
(197B/79) Bankstown (1977)
Lane Cove Plaza Pedestrianisation of shopping -_ RAPIJ (19812}
street (1977)
Bondi Oxford Mall Closure of major thoroughtare $670000 RAPLJ) (19818}
through centre {1979}
Tolggrt Corso Plaza Pedestrianisation of shopping $£370 000 RAPLJ (1981a)
street (1977
Newcastle Hunter Mall Pedestrianisation of main street —_— Atkins (1971)
1970)
Armidale Beardy Si Pedestrianisation of main street $65 700 RAPIJ (1881b)
(1974) TCPB (1977a)
Vic. Malbourne Bourke Sl Tranasit mall (frams} extending —_
one city biock (1979)
Footscray Nichalson St Interrupted mail, two blocks $500 000 TCPB (1977a.b)
(1971)
Qaklgigh Eaton St Cigsure ofminor street in centre - —_
(1977)
Stawell Maly Pedestrianisation of main street $521 000 RAPLI {1981a)
{(1978) Howells (1978)
Swan Hil Camgbell St Parking mall, four blocks in town $1.2 million Eltis (1979)
centra (1978)
Ballarat Bridge St Pedestrianisation of narrow $790 000 Nuttall (1981)
saction of main street (1980)
Qid Townsville Flinders Mal! Pedestrian street (two blocks) $1.6 million RAPLJ (1981c)
with emergency ‘clearway’
(1879)
Gold Coast Cavill Ave Peadestrian street in town cenltra — —
(1977)
S.A. Adelaide Rundie St Mall in city centre (1978) $1.2 million Liewellyn-Smith
{1981)
TCPB {(1977b)
Madigan {1977}
WA, Parth Hay St Mail in city centra (1870Q) —_— RAPL] (1881a)
TCPB (1977a)
Fremantla High St Pedestrianisation of one black - —
with local traffic managemeni
(1977
Tas. Launceston Brisbane St Peadestrianisation of one block in — TCPR (1977a)
city centre {1975)
The Quadrant Pedesirianisation ot minor street $280 000 Duffy (1981)
incity centre (1978} Burrows {1979}
Hobart Elizabeth St Mallin city centre (197 7) —_ —_
Devonport Mall Mall in city centre (187 7) -_— -
ACT. Canberra Civic Plaza Extending system of $1 million approx. -_
pedestrianised streats and
spaces (1971-79)
Naote:

*  Excluding donated materials and labour,
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Austranhan pegestnamisation schemes nated in the
nterature, notes 22 urdan areas and municipanties n
which exampies may be found. Little 1s known of the
lorty or so other examptes of norizontar or vertical
segregation claimed to exist n Austraha (Table 3.
However, netther the sarvey nor the literature review
exposed any specific comments on safety banefits of
pedestnan-onentea faciites in exisung centres.
Costs of mail scnemes n excess of $1m are not un-
common, yel very uttie mention 1S made in the
terature of any attenpt {o justity these sums on any
grounds., much iess safety (Neither (s there any
snown discussion of the safety aspects of other kinds
ol achvily centres suCh as stadiums, campuses, or
airports.)

LOCAL GOVERNMENT RESPONSES ON CENTRE
PLANNING

The _ocal Government survey sought information on
tive aspects of activity centre planning:

(a} the extent ot deveiopment of new ‘traffic free’
centres;

(b} pedestrian-vehicle separation n existing
centres.

{¢) olf-street parking specifically to remove
kerbside parkig Qn arterials;

{d) rearrangement of existing linear centres: and

(e} provision ol special access for goods. public
transport and other specific vehigies.

Tabie 3 showed that 80 per cent of the 139 respond-
ing metropantan LGAS reported experience with at
ieast one of these measures. The most common s the

provision of off-street parking to enable shopping
street traffic to be reduced. Aithough in 27 per cent of
the cases this was ctaimed to be for safety reasons,
and about three gquarters of that group claimed to
have carried out some kind of assessment, follow-up
produced no tactual gata on which to base a judge-
ment about the potential satety benefits of Australian
practice with respect to parking provisions in exist-
ing centres,

The second most commonly reported measure of
the five was the construction of new ‘oft-sireet’, or
so-called ‘traffic free' centres (Fig. 7). Sixty-two
metropolitan and 27 non-matropoliitan municipalities
(45 and 20 per cent of their respective sampies)
reported that they had such centres within their
areas. Clearly, Australia has many examples of these
‘off-street’ centres, at all scales.

There are indications that a iarger proportion of
retail and other activity is occurring at these planned
centres; Alexander and Dawson (1979}, for example,
report substantial real decline in capitai city central
area retail sales and retail employment from 1968-69
to 1973-74, while middie and guter suburban figures
increased by up to 50 per cent or more. Assuming
that the shift and growth is being diverted largety to
pianned centres whose attributes reflect the safety
guidelines, and assuming that these attributes do in-
deed correspond to greater safety, then it could be
concluded that accidents related to shopping activity
are lower than they might have been. There is, unfor-
tunately, no available analysis to confirm or deny this.

None of the nine LGAS reporting assessment of
these centras was able to produce specific data. The
literature review revealed that, while the retailing

Fig. T = leaidhe & bypiosl “trafflie-fres’ condrs (Badconnen, 4.C.T.)
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aspects of such centres are reasonably widely docu-
mented, there is little reporting of their physical
aspects and no discussion of their accident charac-
teristics (much less their safety benefits) was en-
countered. Enquiries of retail analysts and
developers revealed no specific concern for safety in
centre development proposals, either on their part or
that of local authorities. Exploratory anaiyses ol
several Australian cases conducted as part of the
Study showed that the smail number of casualties in
the chosen centres had not changed significantly as
a result of traflic diversion from one section of street
(Brindie 19834d).

PLANNING PRACTICE IN LOCAL
AREAS

OVERVIEW

There is a large quantity of iiterature on local area
planning, design and managemeni. The overall im-
pression from this literature is that, as in other topics
within the scope of this study, there are very few ins-
tances where the consequences of particular pian-
ning actions are recorded and even fewer where
recorded consequences include safety effects.

Practice under this heading will be summarised
in three sections:

- planning of local areas — neighbourhoods, net-
works, paths and land uses;

- locat street planning — functions, geometry and in-
tersections; and

- local area traffic management and street changes,

PLANNING OF LOCAL AREAS

Leaving aside the question of street design and the
detailed architectural treatment of the land, houses
and roads, local area planning concemns the form and
structure of the locality. The form is influenced by the
size and shape of the area, what defines its bound-
aries, what mixture and density of land uses it con-
tains, what are its natural features, and so on. The
structure is defined by the intermal road and pathway
networks, major easements and open spaces, the
distribution of land uses and the nature and location
of local activity centres (schools, halls, shops, medi-
cal facilities, etc.).

Neighbourhood

In practice, the network is the principal means by
which neighbourhoods are defined, i.e. the
neighbourhood is more a traffic precinct than an area
having a coherency defined by its use and linkages.
The effects of the two {networks and neighbour-
hoods) are therefore almost impossible to segregate.

New urban areas almost universally embody
some {orm of neighbourhood or locality definition. As
with most of the elements of form and struciure of
local areas, exampies are so numerous and familiar
not to warrant particular reference.

In Austraiia, local planning practice offers exam-
ples across the {uil range from unstructured urban ex-
tension to strictly defined neighbourhoods in the
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classic mould. Elizabeth, S.A., with its similarities to
the Mark | UK. New Towns, contains forma! develop-
ment units hung around the local distributor road
system. Pumpurs (1980) notes the evolution of
development units in Canberra from the ‘classical’
neighbourhcods of Woden-Weston Creek, through
the defined but less cohesive neighbourhoods of
Belconnen (NCDC 1977c¢). to the pianned ‘territoriai
units’ of Tuggeranong (NCDC 1977b}). The dissocia-
tion of the territorial unit from the neighbourhood's
traffic precinct basis is evident (NCDC 1975a).

Insulation from non-local traffic, the concept of
simple catchments around local facilities. and the
sense of belonging to an identifiable community were
essential characteristics of the original neighbour-
hood. The exposure of practical and theoretical
unrealities in the second and third of these (e.g.
Keller 1968; Voorhees 1981a and references: Gans
1968) still leaves the insulation from extraneous
movement as a basis for defining local areas.

In safety terms, much of Australia’s modem
suburban deveiopment satisfies at least the traffic
aspect of neighbourhocod planning, even if internal
movement patterns are not generally well-antici-
pated or catered for. However, even in modern
development, there are many examples of localities
whose internal road pattern attracts non-local traffic,
thus infringing even the relatively simple traffic re-
quirement of neighbourhoed planning. This brings us
to the question of the internal road network as a com-
ponent of the structure.

Street Networks

The adoption of a hierarchical internal road pattern is
very common (Bestor 1969; OECD 1979b), and again
it should not be necessary to cite examples. Both in
Austraiia and overseas, however, there appears (o
have been little attention paid, at least in extensive
suburban areas, to the design of the local street
system as a network which has to satisfy specific re-
guire: ants. While many planned localities conform to
one .. another of the local distribution categories
identified by McCiluskey (1979) (Fig. 8), vast areas of
suburbia have no consciously-defined network
structure.

Rules for the design of the local networks are not
uncomman (particularly in the UK. County housing
codes, but also in Australia e.g. Pawsey 19786) but it
is doubtful that as many as one third of Australian
local government authorities do in fact require lccal
networks to conform to specific criteria covering
connectivity, catchment and extermnal connections, as
Tabie 3 suggested. Once again, Canberra provides
extensive examples ol network structures of different
types, the elements in which conform to cleariy
stated functional rules {(NCDC 1973a).

Locai Pathway Sysiems

Segregated pathway systems in new development
range from conventional alternative routes (e.g.
Stevenage (Stanley 1877) and the French new towns
(Muhirad 1976)) to variations of the Radburn con-
cepts of dual access systems (e.g. parts of Cumber-
nauld, UK., and many other places). The Scaft
guidelines are in effect an extension of the Radburn
concept into multi-storey residential development,
and have been widely applied in Sweden (Gun-
narsson 1974; Gunnarsson et a/. 1972 and 1973).

. e |
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Howaver, few developments claiming to be in the
style of Radbum contain all the essential elements of
the original (Tetlow and Goss 1965; Potter 1981;
Birch 1580):

(a) hierarchical distinction between local and main
roadls:

(b) the development of ‘superblocks’ defined by the
main roads, onto which all circulating traffic is
directed;

(c) the provision of schools, playgrounds and shops
at the local level according to Perry's
neighbourhood concept which was developed
and applied during the same period;

{d} exclusive use of cuils-de-sac for vehicular ac-
cess to houses within the superblock (derived
from Parker and Unwin's earlier layouts in the
UK.); and

{e) a separate footway system through public open
space linking all dwellings in the neighbourhood
with the schools and other local activities, pro-
viding each dwelling eflectively with separate
‘frontages’ for foot and vehicular access.

In Australia, exampies of segregated pathways in
locai areas are widespread in both publicly and pri-
vately deveioped areas. Extensive Hadburn-type
development is less common, the best exampies
being found in Canberra (NCDC 1975b) {Fig. 9. Ex-
perience with relatively early (i.e mid-1960s)
Australian examples {e.g. Fountain (Gate at Narre

28

Warren (Vic.), which was reported initially to have
met buyer resistance and have mazintenance
problems) perhaps contributed {o professional and
developer reluctance for some time {o promote
widespread use of the Radbum design concept.
Crestwood, W.A., is a Radbum-style iayout by Paul
Ritter which was commenced in the middle-1970s.
Gehl {1979) quotes Stein himself as saying that
Crestwood is not only a perfect Radburn plan, but it is
aiso the only entirely correct Radbum plan which has
ever been huilt. The description seems excessively
compiimentary. Crestwood has house frontages on
distributors and continuous loop roads {Fig. 10}, and
the roadways are no less generous than in many con-
ventional streets. Nevertheless, it serves as a
noteworthy and rare example of traffic segregation
outside Canberra, and its accident characteristics
should be monitored.

In recent years, the cluster housing concept has
been applied in Australia. Groups of cluster courts
can create some of the characteristics of Radbumn
designs, but the vehicular access ways in cluster
developments are not essentially pedestrian-free (on
the contrary, they are designed as mixed-function
areas), neither is an extensive pedestrian/cycle
pathway system through the shared open space an
essential part of the cluster design concept.

Table 3 noted that 33 per cent of metropolitan
LGAs and 22 per cent of non-metropolitan LGAs (27
per cent of all urban) contacted in the Survey
reported the provision of pedestrian and/or cycle
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Fig. B = Andbum layout 8t Rivetl (A.C.T.1
[Senpres; W,C.0.C. plan)

Fig. 10 — Radburn layout in Crestwood, Perth, W.A.

routes or netwarks. Of the total of 75 LGAs which this
comprises, it is presumed that many referred to path-
way systems in loca! areas, although most of the case
material suppilied by the respondents referred to
segregation from arterial movements rather than local
systems.

Land Uses And Local Activity Centres

Homogeneity of land use in local areas has been a
keystone of conventional planning practice for most
of this century. There has, however, been considera-
ble variety in the types and locations of activity
centres permitted within local areas. The original
‘neighbourhood’, as Perry saw it, had a primary
school centrally placed within its unique catchment

but its shops were an the periphery (preferably at or
near an arterial intersection}). By the time the
neighbourhood appeared as the basis ol the British
New Towns, local activity centres were located with-
in the ngighbourhood rather than on its penphery.

The neighbourhood facilities in Canberra at first
loltowed the UK. mode!. However, it hecame evident
that the ‘unigue catchment concept was not wholly
valid, and many users of local faciiities wera coming
from outside the neighbourhood. At the same time,
the prevalence of vehicular access to local facilities
was known to create problems. The solution pro-
posed for Milton Keynes {Liewellyn Davies 1970, Bor
1974) was to place local activities, not internatly, but
midblock on the boundaries between adjacent
neighbourhoods (Fig. 17). Similar considerations led
10 the activity centres in Tuggeranong being iocated
in an ‘activity spine’ (NCDC 1977b) rather than on
local collectors and distributors as in Belconnen and
earlier developments. Apart from the question ol
traffic access, the location of local activities is aiso
important with respect to local pedestrian and cycle
planning. in general, the pathway system in the Can-
berra new towns' leads to most of the schools and
shops.

In typical Austrailian suburban developrent,
there is less consistent consideration given to the
location of schools and other local activities. The
provision of fully or partially segregated pathway
systems to schools and some other attractors is not
uncomman (Fig. 12), but neither is it universal prac-
tice.



TOWN PLANNING AND ROAD SAFETY

Shisoe

Muddie hoal

First school

Sscomlary wchool

Sacal mformation S ENes
i Disk sTONDE

S Lol mmpioy el

0o E @

Flg 11 = Poiestial diatributhsn of LegilliBas st sciinty conires
|ilitoe K ayneas (LK} Comoept|
[Bource; Liewsdyn-Davied L Lasse. 1870)

Fig 12 — Pegesinen Qath Sofifee 0] 10 DEmEry BERo0] BCrUaE CUl o= il R ol Efed s
Hills, Barwiek [Vie)

LOCAL STREET PLANNING AND DESIGN

The Street As Part Of Tha Housing

Although not directly an aspect of planning practice,
the concept of the access street as a physical, social
and emotional part of the house and its surrounds is
critical, both to the physical design of the neighbour-
hood and to the design and operating philosophy for
the local street system.

The interaction between households and traffic
was discussed by Appleyard (1981a), and Gehi
(1980) conducted formal analyses of the use of the
street and abutting spaces. Gehl's studies of the ‘in-
terface’ area between private and public territories in
streets included work in Melbourne (Gehl 1977).
Non-tratlic perspectives of local streets have
received attention from such writers as Nassau
{19786), who considered streets from the point of view
of the householder, and Coiman (1978), who placed

20

street design in the context of house siting and pian-
ning. This halistic view of street design underlies
much of the innovative residential development found
in Australia. The best illustrations are found in Can-
berra, in some public housing projects, and in private
developments where the developer has control over
all aspects of the housing and street design.

Strest Functions And Geometry

The growing emphasis on iocal streets as multi-func-
tional spaces within housing areas opens the way for
variations from traditional design practices. Official
deliberation on road functions in Australia has so far
been directed towards network planning and local
area traffic management (MMBW 1981; RoSTA 1981).
However, a recognition of the immediately-local
functions served by access streets (Brindle 1973b)
is basic to the ‘reduced’ (i.e. smaller dimension and
lower speed) design standards contained in the high-
ly respected British guidelines {DoE 1977) and the
various UK. County design standards for streets in
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housing areas which have foitowed. Examp es of such
pesigns in the L.K. are tound in Tellord {Stevenson
1979} Halton Brow, Runcorn_ and Bailock Easthela,
Cumbernautd (Riddell 1977).

In Australia, the state of present practice is
typified in the planning study for major urban expan-
sion east of Melbourne (Yuncken Freeman 19757).
The N.S.W. recommendations {PEC 1878} are con-
sidered variously as daring or conservative (Table
17). As in the UK. and elsewhere, there have been
arguments for ‘lower’ standards (Rockliffe and Pater-
son 1976; Thomas 1976). Armour {1882} found some
suggestion that speed and width were directly rel-
ated, although considerably more research appears
to be required.

Table 3 earlier noted that nearly one-half of res-
ponding LGAs in the locai government survey
reported the adoption of street widths which were
based on expected probabilities of vehicles meeting,
and on the separation of parked vehicles from moving
vehicles. This response is suspect. The question of
probability of meeting is siili under debate (Eyles
1979) and very tew examples of separately-deline-
ated areas for parking are known in new street
design, one of which is at Sale (Vic.).

Respondents were aiso asked to indicate if they
could produce examples of planning and design stan-
dards which encourage slow speed operation and/or
create driveway type street environments. An unex-
pectediy high 39 per cent responded affirmatively,
much seeming to depend on the definition of 'slow
speed’. No cases of new street designs inducing
speeds as low as those in the Dutch woonerven
(below 30 km/h) are known, but Duek-Cohen's
(1976) ‘slow-way’ proposals have attracted wide in-
terest and Ames and Smithers {1883} report a partial

apolication in Fairfield. NS.W. Most Austrahan at-
tempts at slow-sireet design have been in the con-
text of local area traffic management.

Local Street Intersections

Overseas. avoidance of local cross intersections s
common practice, aithough Bestor {1969)
acknowledges that, especially in small subdivisions
within existing rectilinear deveiopment. grid-type
street patterns may still have been ¢reated in recent
years. in Australia, avoidance of cross roads in the
design of new street networks is 50 widespread that
continued emphasis on the merits of T-junctions over
cross roads seems 1o be unnecessary: more LGAs
{63 per cent) reported avoidance of cross roads in
the local government survey than any other planning
measure.

Local Area Tratfic Management {LATM)

A large proportion of the Study's attention was
directed towards the control of traffic and street
changes in existing residential areas (Brindle
1983¢). The continuing evolution of ideas in Holland,
Denmark, Germany, the U.S. and elsewhere was
noted. Overseas practice in this area i$ so extensive
and changing so rapidly that it would be neither prac-
tical nor appropriate to cover it in this reporl.
Reference to the background reports and other
literature is recommended (OQECD 1878b; Bendixson
1978; Bendixson and Simkowitz 1979; Appleyard
1981 3; Institute of Transportation Engineers 1981;
Smith and Appleyard 1980},

Table 3noted that about one in five of LGAS res-
ponding to the local government survey reported
area wide programs to change local street systems
or traffic conditions up to 1979-80. Despite recent
interest in techniques aimed at modifying driver

TABLE 11
A SELECTION OF PROPOSED AND PERMISSIBLE RESIDENTIAL
STREET ROADWAY WIDTHS
) Roadway widths (m)
Source Minor Longer Local Road Local
Cul-de-sac Access {Some Distributor!
or Short Streets Distributor Collector®
Loop Function)
PEC 1878) -] B 8 1
Proposed for Perth
{Colman 1978) 5 -] -] ]
Proposed by
Vreugdenhil (1972) 55t06.7 73
NSW Housing Commission
{Quoted by Colman 1978) 6-8 8 8 11
Canberra
{NCDC 1975a} [ 8.7 75 75
Revised Essex Standards
{Conlorm to DoE 1977} 48-55 5.5-6.0 6.0-6.75 7.3
Commonwealth Bureau of Roads
{unpublishad} -7t 5-7t 5-7! 7.3-8.0t
Albury
({Trestrail 1978) a B 10 11-13
Notes:

* Definitions inconsistent — widths may not be comparabile.

+ Higher ligure allows lor kerside parking.
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behaviour (Speed controt devices, etc.), most ex-
perience has been with street closures located at in-
tersections (71 per cent of metropotitan LGASs and 57
per cent of all respondents) and with minor street
roundabouts (35 per cent of metropolitan respon-
dents and 27 per cent of all respondents).

Experiente with a wide variety of planning and
engineering techniques in local streets has in-
creased considerably in recent years. At the time of
the survey, only about one-third of the LGAS report-
ing installing LATM treatments said that they had
done so in the context of an area-wide plan.

Compared with other States, Victoria has a wider
spread of experience with LATM treatments. Many
Victorian municipalities have conducted, or commis-
sioned, area traffic studies, Of particular note are
those studies conducted for {or in co-operation with)
the former Road Safety and Traffic Authority (RoSTA),
now the Road Traffic Authority (RoSTA 1979 and
1980b; Loder and Bayly 1981 a, b, and ¢ for example).

individual LGA interest has also been high
elsewhere, particularly in NSW,, S.A. and W.A,, and
guidelines or other forms of official encouragement of
LATM are being developed in the first two of these as
well as in Victoria. The overall impression from this
extensive Australian experience, however, is that
safety is not often an explicit motive,

REPORTED ACCIDENT RESULTS OF LOCAL
PLANNING

The widespread interest in tocal planning and traffic
management for safety reasons has led to rather more
specific mention of accident consequences in the
literature on these subjects than in other areas
covered by this Study. As the following discussion
shows, however, such data reinforce the general
vaiue of local planning without always clearly verify-
ing the effectiveness of specific actions.

Planning of New Local Areas and Networks

A number of sources cite comparative data for areas
of ditferent layout type as evidence ot the safety
benefits of one type of layout over another. The most
common data consists of pooled accident records
comparing diiferent eras of development (e.g.
Lindstrom, Gunnarsson and Lindgren 1969: Gun-
narsson 1974: Road Traffic Board 1972).

The relative accident histories of different parts
ol Canberra have been the subject of NCDC in-
vestigations, particularly in the tate 1960s. Summ-
aries of data for 1960 are reported by Andrews
(1972} and for 1975 by Department af Transport
{1978). The Commission ¢conciuded on the basis of
their data that neighbourhood design has heiped
substantially in increasing safety in the suburban en-
vironment, and that modem (i.e. post-1960) designs
were superior to the Burley Griffin layouts. Table 72
summarises the data from the twa scurces. However,
il shouid not be taken too readily at face value in this
form, for several reasons including:

ial bias against the older areas, with greater vehi-
cle density and non-resident travel;

i the unexplained narrowing of the gap between
the older and neawer areas hatween 1969 and
1875;

ic) the hidden variability in the data {there is greater
overiap between the rates for cider and newer
areas than the grouped rates suggest); and

[di the lack of control over differences between
areas to allow valid conclusions on the effects of
specific planning measures to be drawn.

Thus, while such data strongly suggest that
different planning styles and/or eras of development
do indeed correspond to different accident rates, the
analyses carried out so far are not detailed enough to
warrant either the conclusion that ‘new’ designs are
all superior to the ‘old’, or that one particular aspect

TABLE 12
ACCIDENT RATES FOR AREAS IN CANBERRA 1969 AND 1975
Accident Rate Per
Thousand Population
1969 1975
{Andrews {Department of
1972) Transport 1978)
'OLD DESIGN'
Tumer/Q'Connor/LLyneham 213 19.5
Braddon/Reid/Campbali/Russeil 30.9 34.8
Kingston/Griffith/Narrabundah/Red Hili as.7 27.2
Yarraiumia/Deskin/Forrest/Barton 288 423
TOTAL 'OLD DEBIGN' 29.2 301
"NEW DESIGN '
Mughes/Garran t1.4 14.3
Curtin/Lyons 131 208
Chifley/Pearce/Torrens 71 101
Aranda/Cook/Macouarie 2.1 240
TOTAL ‘NEW DESIGN' 10.2 19.2

Note:

*  Theauthor caiculates this ligure as 39.4 from the original data. The figure quoted here ia that

publishad by Andrews.
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of the design (e.g. variations in the road network) is
the explanation for any differences.

Such examinations have on oc¢casions produced
some unexpected resuits; aUK. study found that bet-
ween-the-wars suburbs in four towns had lower acci-
dent rates than both more recent and older suburbs
(TRRL 1977). This subject clearly bears closer ex-
amination.

There is strong evidence that, at least under
some circumstances, the form of the local network
has a fundamentat influence on an area’s accident
character. Data have been presented on three
aspects of form:

{a) the relative accident performance of culs-de-
sac;

(b} the significance of mixed-function local distribu-
tors; and

{c} the method of local traffic distribution,

Bennett {1974) observed that collector (local
distributor) roads ‘almost invariably attract higher
accident rates’, and noted the relative salety of culs-
de-sac (Table 13). This, said Bennett,

'underlines the importance, for the safety of a
street, of its position in the system. What matters
in the design of an estate is the strategy, thatis to
say, the general layout of the streets, their func-
tion and their interrelationships. The details ...
are much less important.’

This view was confirmed by Gunnarsson (1974),
who found that the form of traffic distribution in a
neighbourhood had a strong influence on accident
rate.

With regard to the layout oi the local roads them-
selves, no accident data were encountered in the
review which supported or negated diflerent local
road design approaches. Eurgpean appraisals
{OECD 1977¢) noted that the eflect of meandering
road pavements was yet to be proved, and that, while
different parking provisions are clearly an element in
safety for pedestrians (particularly children),
research is needed.

As a final comment, a UK. finding should be
noted. In a study of 17 residential areas, the accident
rate per dwelling was found to increase as the resi-
dential area became larger. The relationship was
geometric, annual accidents per area being propor-
tional to the square root of the cube of the number of
dweilings (TRRL 1977).

TABLE 13
ACCIDENTS RATES FORLOCAL STREETS
—U.K.
Accident/10 D00 Population
af Reigvant Gn’.u..'r.ll_'
] Cul-ge-gac AN Siraers
Child pedestrians 4.0 236
Adult pedesirians 0.2 .28
All padestrians 13 85
All non-padestrians 0.4 a5
All groups 1.7 17.0

Source: Bennett {(1874).
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LGA Survey Responses On Local Planning Actions

The Survey sought information on the location of fand
uses within the context of local development contral.
the design of the tocal network, the degree of avoi-
dance of cross-roads, and geometric standards.
When pressed, no local authority could produce data
on any of these matters.

Satety Effects of Local Area Traffic Management

Attention to the safety effects of LATM focusses on
lwo aspects; the salety impacts of individual treat-
ments, and the effects of area-wide programs. By
definition, the effects of individual devices fall out-
side the ambit of this study, at leas! with regard to
their use as spot safety improvements. However,
since the guestion of the safety (or lack of it) of the
devices used within an area-wide LATM program is
often ar issue, some mention should be made of data
which is to hand.

The most comprehensive safety appraisal of
LATM treatments appears to be that conducted in
Newcastle (UK.) under a TRRL project {Silcock and
Walker 1982). Fifty-three technigues and devices
were evaluated against a number of criteria. including
their salety effects. The general conclusion was that

‘ a combination of conventional low-cost engineer-
ing techniques, applied on an area-wide basis,
can offer improved road safely in residential
areas.’

Other published assessments support the view that
the techniques used in LATM would not praduce a
decline in safety at the sites where they are installed
{Smith and Appleyard 1980 and 1981). Daley {1981}
reports a significant (47 per cent} reduction in acci-
dents at local cross intersections after the installa-
tion of roundabouts. Generally, the published material
reflects the difficulty experienced in reaching
statistically valid conclusions al sites where the
numbers of incidents are low, and assumed proxies
for accidents (such as observed reductions in speed,
as in Loder and Bayly 1981 a) are often resorted to.

There is somewhat more information on the acci-
dent effects of area-wide schemes, Specific or inci-
dental data on the effects of LATM programs in the
UK., U.S., Sweden, Germany and South Australia was
reviewed. Despite the obvious international interest
in their performance, the special mixed-traffic zones
(‘woonerven') in Holland had not been evaluated up
to the end of 1982, the results of evaluation studies in
two test areas (Rijswijk and Eindhoven} were ex-
pected in 1983 (Royal Dutch Touring Club 1980).
Guttenberg {(1981) notes some of the non-empirical
consequences (e.g. objections to the changing of
historical streetscapes and the creation of standar-
dised treatments), and said that it was still not clear
whether or not the concept was widely accepted.

Brownfield {1980) reports on pretiminary Greater
London Council findings at 19 ‘environmental areas’
where LATM measures (principally street closures)
had been installed in the period 1972 to 1977. A sig-
nificant variation between sites was observed, both
within the areas and on their periphery. The total
number of internal accidents decreased at 13 sites
and increased at 6, with a significant (1 per cent
level) decrease of 31.2 per cent over all. Internal
pedestrian accidents decreased at 10 sites and in-
creased at 7, with a non-significant overall decrease
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of 24 per cent. Most of the reduction was in NON-
serigus accidents, which had the effect of increasing
the severity rate by 39 per cent. On the peripheral
roads. there was an overall reduction (not signifi-
cant). Brownfield concluded that LATM can signifi-
cantly reduce accidents, and displaced traffic does
not necessarlly cause an overall increase in acci-
dents on peripheral rgads. However, in view of the
wide spread of resuits, it was noted that care in
scheme design 1s essential.

The American case reported by Bagby (1980),
nvoilving a number of street diverters and closures in
a neighbournood of Grand Rapids, llL.. during the
1950s, also produced accident reductions: from 43
accidents (undefined) in 1951-53 to two accidents in
1955-57. Bagby, whose principal interest was in pro-
perty values, notes that the reduction in accidents
alone justifies such a program. Smith and Applevyard
{1980) report the accident effects of LATM applica-
trons in two neignbournoods in Berkeley, California.
Total accidents within the two areas declined from 41
in a three-month before period to 18 in a comparable
three-month penod two years later. The brevity of
these belore-and-after periods may downgrade the
value of these data, but it is noteworthy that the ap-
parently sigmlicant deciine in local accidents is
largely attributabie to a sharp decrease in right-angle
coflisions, presumably as a result of the intersection
changes. The data revealed an interesting pattern in
local street accidents, particularly tow numbers of
pedestnan and cycle accidents.

In Vasteras, a distict of Gothenburg (Sweden),
street replanming in about 1968 to provide pedestrian
protected zones (by means not specified) led to a 32
per cent reduction in injury accidents and a 41 per
cent reduction in total accidents (Gunnarsson 1974).
The 9.5 km? area, housing 8000 peopie and contain-
ing 700 jobs, experienced a 69 per cent reduction in
total accidents and 43 per ¢cent reduction in injury ac-
cidents internally, which was partially offset by a 25
per cent increase in total accidents and 28 per cent
Increase in Injury accidents on surrounding streets. A
Danish report (Denmark-Justitsministeriet 1978} ob-
serves that the reduction in accidents resulting from
Swedish programs of ‘traffic recrganisation’ seems
mainly to arise from reductions in property damage
accidents, while inury accidents remain relatively
constant {compare with the simitar observation from
the GLC study noted previously}). As a resuil, the
claim is made that ‘traffic reorganisations along the
SCAFT guidelines fail to solve the probiems of fragile
road users’, and thal remedies {0 these drawbacks
are under investigation.

In Germany, accidents within the test areas in
North Rhie-Westphalia were reported to have
‘halved’ (private communication). The only published
data encountered in the review (from the limited Ger-
man sources available in Aystraiia) show that, while
injuries rose 1 per cent in 1978 compared with
1976-77 in urban areas generally n the region, they
feil by 44 per cent in treated zones (Table 14). All ac-
cidents tell by 11 per ¢ent in the test areas compared
with a 10 per centincrease overail. Of the technigues
used 1n this German program, changes to the street
network (closures) and changes to carriageways (i.e.
constrictions and the introduction of meandering
pavements with aiternating angle parking) were found
to produce the greatest reduction in accidents. In
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TABLE 14

ACCIDENTINDEXES AFTER LATM
IMPLEMENTATION IN NORTH RHINE —
WESTPHALIA, 1978

Accidernt Numbers Compared
With index of 100 for Average

04 1976/77
All tnjury
Accidents Accidents
All inngr urban areas 110 0o
Street network changes 71 53
Changes to carriageway 104 58
Both 7 36
All treated ‘rasidential zones’ 88 56

Source: PRundl (1980)

combination, such measures reduced injury acci-
dents by 64 per cent. Pfundt {1980) notes that the
greatest reduction was in serious accidents to
children.

Although evaluation has received emphasis in
trial programs in Victoria since 1980, results are not
yet availabie. There are no known systematic reports
of accident changes from any of the many Australian
LATM programs. However, some incidental informa-
tion on South Australian examples can be quoted.
The Woodville (S.A) schemes were described in
terms of elimination of through traffic (Department of
Transport 1978), and observed accident reductions
were attributed to this. in the first area to be treated
(Woodville South in 1971), internal accidents
reduced by 48 per cent. Within a second area (Fiin-
ders Park) the reduction was 33 per cent. It was
reported that the perimeter road rate was unchanged.

in Unley, the first two months of experience pro-
duced a 60 per cent reduction in accidents internally
and a 36 per cent reduction on peripheral roads
(Road Tratffic Board 1875), Absolute numbers of ac-
cidents were not given. Perhaps more meaningfully,
after 12 months experience there had been 56 per
cent fewer injury accidents and 42 per cent lewer
total accidents internally than were expected.
Peripheral road accidents were slightly higher than
expected but injury accidents were 32 per cent less
(both observations not significant at 5 per cent level).
Within Bumside, internal accidents over one year
decreased from 50 to 29. Meanwhile, peripheral road
accidents between major intersection also dropped
(from 145 to 127). The major intersection rate re-
maimned about the same {Caimey and Brebner 1980).
Cairney and Brebner noted that 61 per cent of Unley
respondents spontanegusly mentioned improved
safety or a reduction in noise fotlowing road closures
there, 4 belief which is borne out by the data. Bibbo
and Rose {1980} found that the accident reduction in
Unley was significant at the 1 per cent level.

In summary, while the nature of the areas con-
cerned and the treatments employed in them vary
widely, it could be concluded that LATM programs in
existing local street netwarks would generaliy be ex-
pected to produce significant improvements to local
safety, in terms both of injury and damage accidents.
In particular, child safety should greatly improve. The
reports 1o hand suggest that. even where substantiai
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diversion of traffic back on 1o arterials occurs, acci-
dents on peripheral roads have not generally in-
creased in the cases which have been reported.

However, since this is an area of intense current
interest and activity, the need and opportunities for
careful study of the consequences of Ipcal area
traffic management programs are very strongly indi-
cated.

FACTORS INHIBITING THE
ADOPTION OF SAFETY-ORIENTED
PLANNING PRACTICES

It is apparent that many of the practices promoted by
the Guidelines, or thought for other reasons to be
likely to improve road safety, are not fully imple-
mented. Many in fact are represented by only a few
examples in Australia. Some possible reasons for this
are as follows.

(a) In practice, general statements of planning in-
tent, which the Guidelines typify, do not always
give sufficient guidance to what should agtually
be done. The planner is left with a range of
possible ways of apparently satistying the prin-
ciple, not all of which are productive (e.q. ‘A
hierarchical street network shouid be pro-
vided'),

{b) Despite a widespread feeling that the principles
are well-known, there is in fact a widespread
lack of awareness among planners and decision
makers of the areas in which planning can make
substantial contributions to safety and the par-
ticular measures by which this can be done (e.qg.
local safety through particular techniques of
street planning).

{c) Planners and decision makers are sceptical
about the real value of many of the principles,
especially those which reguire substantial costs
in effort and resources to carry through {e.g.
local area traffic management).

{d) Many of the measures are ¢ostly, whether or not
their benefits are substantial and evident, and
this leads to caution on other grounds. For ex-
ample, given the apparent attractiveness of
bicycle provisions for several reasons apart
trom safety, the limited nature of the works which
had actually been carried oul in Australia to the
end of 1980 was a little surprising. Investigation
showed that the high cost of separate lanes or
paths was a principie inhibition, but in addition
there is uncertainty about {for instance) the
effect of current laws affecting cycle usage and
precedence when cyclists or pedestrians con-
flict with vehicles. There is also a reiuctance to
commit the large sums involved without more
reliable estimates of fylure use than are cur-
rently available. These problems of implementa-
tion deserve some attention if there is to be
greater effart in cycle and pedestrian planning.

{e) Existing communities are often nol aware of a
problem, and therefore are unwilling to pay for
local measures,
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{l Some measures are not readily marketable to
the community because of the future costs that
they involve (e.g. the inconvenience created by
local area traffic management). or the inate unat-
tractiveness which some of them have (e.g.
some of the devices used in local area traffic
management).

{g) Conservativeness of planners and the com-
munity at large inhibits the introduction of new
ideas; all change brings a reaction of some sort.

{n) Responsibility for planning control is dispersed
among several bodies at different levets of
Government. This not only inhibits the adoption
of common objectives and pianning procedures,
but also divides responsibility and concern.

{il  For this and other reasons, planning constraints
which influence safety are often unknowingly im-
posed on a development before it gets to the ac-
tual design stage where safety factors might
receive practical (but less effective) attention.

iy There are different legal powers and constraints
in each State, e.g. covering the vehicular use of
verges (for parking), the treatment in law ot bicy-
cles, and subdivision and planning procedures.

(k) The legal powers required to introduce some of
the measures {e.g. the introduction ot supple-
mentary traffic distributors as a reguirement of a
subdivision) are unclear and are generally un-
tested. Often, this leads to an assumed lack of
power on the part of the local authority.

{l There is often a misunderstanding of what is
‘safe’, e.g. a wide streel with high visibility 1s
commonly thought, by practitioners and taymen,
to be safer (Martin 1983).

(m} Many pianners, trained 1in. the
social/behavioural/environment schools. under-
standably tend to react against the rather
mechanistic end-results of many of the accepted
Guidelines, which they see as having a heavy
engineering orientation.

In summary, the planner may have insufficient
specific guidance and proof that the techniques are
effective, the community may be largely unconvinced
that there is a problem which planning action in some
areas can reduce, or by the time most developments
get to the point where salely could receive attention,
legal and physical constraints already limit the range
of measures which could be applied. There is in any
case a strong suggestion that in some areas of plan-
ning, such as residential area layouts, the framework
imposed at the initial network planning stage is more
influential on salety than is subsequent control im-
posed over design elements (see Chapter 4).

Dr John Grant conciuded from a brief investiga-
tion of local government activity in this area con-
ducted as part of the Study {Grant and Brindle 1979)
that:

(a) Local government generally covers a smaller
area than the functional traflic region. As a
result, they are unable to significantly contral
flows of traffic into or through the municipality.

{b} Control over the various means which might be
adopted to promoted road safety is widely dis-
persed. Agencies such as the State traffic, high-
ways and utility services authorities, as well as
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private residentiai or commerci:a developers ail
nave leqisiated or de tacto powers over compo-
nents of the roaqg system or the major orrgins and
destinations of traffic. As a result, the real power
ot 1ocat government s hmited in practice 1o a
re.atively narrow Dand of potenhal measures.
Even so, as the foregong discussion nas notea,
these could be exploited more effectively

{c) Because of the compiex nature ot Iraffic and
road safety prooiems, the .imted knowledge
about them and the complex acministrative
structure and system in tne road traffic planmng
area, local government's capacity (o deal with
safety probiems vares wigely. That capacity
depends upon the resources (manpower, fi-
nance) gevoteg to these problems.

Grant detected an inclination by iocal government to
see itself as a ‘'major focus of power over safety and
the xey to remediai action’. Certainly, salety (or the
percewved tack of it) has potentiaily high 1ocal politi-
ca: repercussions.

Consequently, Grant observed, the goal of a
‘'sate environment’ 1s held by all locai authorities,
either explicitly or implicitly. This results n a situa-
tion where safety issues pervade all actons which
may nfluence the level of salety of individuals on
locai roads. At the same time it 1S also evident that
safety 1s onily one of many competing goals in plan-
ming of any local environment. Except 11 a smaill num-
ber of cases, salety does not emerge as the sole cri-
tenion for action, Commonly, it is only of many criteria
apphed to the evaluation of a set of aiternatives, the
others being cost, admimstrative and pohticai
feasibility, the impact on traffic flow, amenity, conve-
nence and a ‘Dalance between these and other
goais. Safety consigerations are, moreover, used to
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eliminate some aiternatives, and all of those accepta-
ble on this basis are then more closely examined. The
criterion of safety is, therefore, said to be the first to
be used in a ‘mixed-scanning’ approach. This, then,
raises the fundamental question of whether the stan-
dard of safety which is used to eliminate some ajter-
native courses of action is sufficiently high. and
whether iocal authorities actually have enough infor-
mation on the likely safety effects of the requirements
and standards they impose.

Grant's discussions suggested that local
authorities see road safety problems in one-off, site-
specific terms and think of appropriate spot remedies
rather than preventative action through pianning. As a
result, he observed that most municipalities see their
own set of traffic and safety probiems as unique from
all others, and that ‘'standard’ solutions are inap-
propriate without adaptation based upon detailed
local knowledge of the physical, social and political
environment. As a result, while there is often con-
siderable acquaintance with the literature on traffic
safety, its relevance to local detailed problems is
perceived to be of limited value.

Much of the literature on planning and road
safety, being ‘solution’ oriented, tends to encourage
this view by local authorities. Many of the particuiar
measures taken eglsewhere may not prove accepta-
ble, for various reasons. Yet, as this study has found,
much of the effective planning action concems
‘method’ (i.e. principles) rather than ‘solution’. The
extent to which these principles are more transiata-
bie from place to place than are specific solutions
needs to be explored. Mowever, it seems highly likety
that many local authorities are preoccupied with
superficial variations in plamning practices having at
best a marginal effect on safety, while being ap-
parently unaware of the importance of the more basic
principles over which they have some control.
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Chapter 4

ASSESSMENT OF EFFECTIVENESS AND
FEASIBILITY OF PLANNING MEASURES

INTRODUCTION

The purpose of this Chapter is to summarise the find-
ings of the Study about the evidence of effectiveness
of the various pianning measures so far discussed.
Basic sources are cited in the following; a fuller dis-
cussion is contained in the various background
reports.

NEW TOWNS AND OTHER PLANNED
COMMUNITIES

Three points can be made about the satety conse-
quences of the kind of land usertraftic systems which
comprehensive planming and development control
has maage possibie:

{a) The very small amount of data avaitable does not
convincingly demonstrate a safety advantage n
planned towns.

{b) Il there 1s indeed a superior safety record in
planned new towns, it is certanly not possible to
say, on the basis ot present information, which of
the planned components has most eftect on
safety, or whether it 1s the concept of unified
pianning and control of the new town per se
which creates the improved traffic safety condi-
{ions.

(c) Safety gamns are not the only measures of
satisfaction of new town residents.

ACCIDENT RATE COMPARISONS

Standard data sources have proven to be not par-
ticularly usefui in allowing a comparison of pianned
towns with other urban areas, and the selected data
and papers on this theme contain only superficial
comparisons.

United Kingdom sources have for some years
claimed a salety advantage for new towns in general,
and towns with segregated road and pathway
systems like Cumbernauld in particular {Cumber-
nauld Development Corporation 1967; Potter 1978;
Riddel! 1977; Stanley 1977; Cameron 1977a). Acci-
dent rates are typically quoted in terms of popuiation,
and occasionaily in terms of vehicle-kilometres of
travel.

This data shoulid not be accepied too readily at
face value; there is, after all, no established theory
that relates accident rate strongly to population or
vehicle-kilometres of Iravel. A brief but revealing
presentation by Raymond and Hodgkinson (1879)
sounds a cautionary note. A random sample of 100
urban areas, stratified by population, was selected
from the 412 then existing in Engiland, Scotland and
Wales. For each, the values of 18 independent vana-
bles were tabulated (covering town population, area,
traffic measures, social parameters, housing and
planning parameters, and so on). Forty-five difterent
measures ol accidents were defined as the depen-
dent variables.

A multiple regression analysis on the data
revealed that population level accounted for just
over 32 per cent of the variation in the data matrix.
While population was thus shown to be an impartant
input variable, it was a poor predictor on its own.

Application of the ‘best fit' multi-variable model
showed that, although new towns tended to be betow
the norm in most instances, they appeared to behave
less favourably than would be expected relative to
other areas. Cumbernauld, for example, had a lower
than expected level of deaths and severe casualties
but was worse than the norm on many of the measures
{such as child pedestrian casualties).

in Australia, many ot the physical fealures
acknowledged to contribute to a safe traffic environ-
ment are found in Canberra. Present data do not per-
mit an adeguate assessment of Canberra's perfor-
mance compared with other cities. However, super-
ficial comparisons of aggregated data hint at some
possibly valid conclusions. For example, Canberra's
severity ratic {deaths per casualty accident) and
road deaths per unil population appear to be lower
than expected. Pedestrian casualties form a much
lower percentage of total casualties than other cCities,
but cycle casualties form a higher percentage than
average. This may be due to the greater use of cycles
as a travel mode, or merely to statistical observa-
tions due to the relatively smaill numbers involved.

Unpublished data for Canberra also are reported
to suggest that Canberra’s primary road system has a
very low accident rate. Thus, in a number of respects
relevant to the salety consequences of new town net-
work planning, planning in Canberra seems to be
demonstrating safety advantages. However, availa-
bie data do not allow the point to be made more
strongly than that, and Canberra's accident data
storage and retrieval system should be utilised to
look mare closely at the accident characteristics of
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the different planming styles reflected in different
parts of the city.

it seems farr to conciude that the general case
supporting a safety advantage in new towns is not
proven’. Furthermore, while there i$ every reason tg
expect that a thorough analysis of new town accident
data would reveal a consistently better than average
safety performance, that in itself wouid not
necessarly constitute an argument in support of the
specific planning measures evident in neéw towns.
This leads tg the second pont.

THE ROLE OF THE PLANNED COMFPONENTS

This report covers a wide range of physical planning
measures, alt of which may be compaonents of a given
planned town and any of all of which may have a
strong influence on a town's safety performancge. Ag-
gregate data for each town do not permit vaiid con-
clusions to be drawn about the salety benefits of one
particular attribute of the town's physical environ-
ment. Any salety advantage that Canberra may be
tound to have on closer analysis, for example, ¢ouid
perhaps be attributed to the rather unusual socio-
economic mix of its population. If such an analysis
were possidle, it may even transpire that, for a city of
its size and socio-economic mix, Canberra has a
higher than average accident rate. What conclusions
could then be drawn about its physical environment?
It is doubttul in fact that any valid conciusions could
be drawn at the city scale from separating the physi-
cal characteristics of the city from the socia! and
other characteristics of its residents, and even less
from identitying one component of the physical en-
vironment.

To foreshadow later discussion on iocal pian-
ning, for instance, Bennett (1974, 1975b) suggests
that the apparently good safety racords of Cumber-
nauld and other new towns, especially in respect of
child pedesirian accidents, is not due 'so much to the
dual access (Radburn) principle as to the fact that
mast of the houses are on culs-de-sac or similar
streets and that most of the distributars are free from
frontage deveiopment.’ This appears to cast doubt on
conclusion of the Cumbernauid Development Cor-
poration (1967} that ‘planning for pedestrian and
vehicles as separate entities has a retum in the
reduction in personal injury accidents’, espacially if
the observation by Raymond and Hodgkinson (19786)
{that Cumbemmnauid's child pedestrian ¢asualty rate
was in fact three times higher than expected) holds
true.

SAFETY NOT THE ONLY MEASURE OF SATISFACTION

Ptanning and urban decision making are not single-
objective matters. The point is made strongly by Pot-
ter {1978) and Hillman and Potter {1975) in relation to
pedestrian planning. Potter accepts the safety record
of Cumbernauld's Radburn pianning at face value, but
traces the evalution of Cumbernauld from its griginal
compact concept to its eventual lower-density form.
it was a theme of new town planning in the 1960s:

‘With lower density structures walking became
less of an important design element and more of a
by-product of estate layout .... . in all of these
plans the Radburn concept of pedestrian/vehicle
segregation remained. but the ‘pedestrian
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freedom of Cumbernauld took on a very different
meaning 1 Runcorn and Milton Keynes. (Potter
1878)

Hillman and Potter (1975) see a consistent failure in
the car-ariented new towns to cater for pedestnan
access (as distinct from pedestrian segregation)
beyond the neighbourhoad level. In his later paper,
Potter {(1978) observed that: 'Providing pleasant
pedestrian routes may result in impressive accident
statistics, but it does nothing to guarantee the range
of facilities available 10 the pedestrian. Too often a
Radburn layout became a blind to hide the fact that
this was little more than a lip service to the needs of
pedestrians in modern new town design’.

Lovemark (1972) in particular has drawn atten-
tion 1o the non-use by pedestrians of tacilities pro-
vided for them, noting t{hat ‘people choose up to 30
per cent longer distances in a vehicular traffic system
than a shorter, separated pedestrian system.” Potter
clearly shows the design implications ot this
behaviourai characteristic, and also emphasises the
distinction between a pedestrian-oriented town and
one which merely has segregated facilities but which
involves great inconvenience for walking or cycling
beyond the neighbourhood.

The degree to which towns meet these planning
and design requirements varies widely, whether or
not they have segregated facilities, Clearly, the
satisfaction of all pedestrian and cyclist require-
ments — convenience, amenity and minimum eHort as
weill as safety — is a criterion lew, if any, new towns
have yet achieved.

STRUCTURE PLANNING TO
REDUCE EXPOSURE

Despite its frequent appearance in the stated objec-
tives of urban structure planning studies, the vaiidity
of reducing travel by carefully arranging urban ac-
tivities at the regional scale is not well established in
practice, neither is the reduction of car travel by pro-
motion of public transport use through regional
organisation.

Aggregated data studies have been quoted to
argue that vehicle travel is not necessarily less in
smailer or more compact cities (Zahavi 1978;
Kneebone and Wilkins 1977), aithough it is possibie
that disaggregated data comparisons may highlight
substantial areas of difference (Wigan and Morris
1979).

Aithough certain city structures would allow a
city to continue operating efficiently (aibeit with a
smaller range of choice of destination) if a strong
constraint was imposed on travel, current experience
has been that without such a constraint the citizens
gdo not automically choose to reduce their travel,

Neither satellite towns nor system cities seem to
be safety-oriented planning concepts. Although
graatly increased travel costs wouid probably induce
greater acceptance of closer destinations, neither
satellite town or multi-town (e.g. Canberra) arrange-
ments are intrinsically more efficient than any other
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urban compiex having a balanced distribution of resi-
dences, employment and other opportunities. On the
contrary, the separation of the urban units is always
likely to increase total travel within an urban region
as long as the costs of trave! remain low (Forster
1974; Thomas 1977).

The relationship between urban structure and
public transport use is even less well-established,
although the presumption of such a relationship forms
the basis of views popularly heid by planners and lay-
men alike. Furthermore, the preoccupation with
home-to-work linkages in those few cases where
such views have influenced strategic planning begs
the question of the accident-reduction effects of
reductions in peak hour car usage. Being a relatively
low risk’ journey, reduction of the car trip between
home and work (either by shortening its length or by
inducing a mode transfer} is likely to produce only
marginal changes in road casuaities. On the contrary,
if off-peak discretionary car travel increases as a
consequence (as the 'travel time budget' school
would hold), one could expect a nett increase in
casualties.

There is insufficient information and understand-
ing to indicate the potential value of decreasing car
usage through transport or land use pianning. This
may be a research area worth considering.

At the heart of this topic is our present inability to
model the travel consequences of different forms and
structures in real cities. Because strategic planning
is necessarily large-scale, policy-oriented and oper-
ates over a long time scale, transference of observa-
tions from elsewhere provides little insight into the
consequences of policies in a particular place.
Modeiling is therefore essential, but here a practical
problem arises. The present state of land use-travel
modelling is such that, while disaggregated data
studies are leading to a greater understanding of
travel behaviour, adequate descriptive disaggregate
modeis are still some way off. The aggregated
modeis which have been around for some time have
achieved some success in describing system condi-
tions but are generally recognised to be of ques-
tionable validity when applied to forecasting the
effects of policy and other variables which are subs-
tantially ditferent to those operating at present. Com-
mon objections are the use of constant trips rates or
trip lengths, the limited range of variables used, and
the absence of behavioural logic. Nevertheless, the
literature available on the subject relates to the ap-
plication of these aggregated data models, with or
without a pseudo-behavioural element. The vaiue of
these analyses to practical policy making must
therefore be regarded as limited.

This overview tends to lead to the conciusion
that too little is known about the response of urban
systems to changes in their components to permit
firm conclusion to be made about travel responses to
urban structure. Zahavi (1978) argues for greater
study of how cities behave before radical policy
decisions are made on urban structure for travel ob-
jectives. Attaining the secondary objectives through
manipulating urban form and structure (reducing
energy consumption, pollution or accidents, for ex-
ampie}, and certainly being able to predict confi-
dently what gains could be made in these areas,
seems to be beyond presemt knowledge. Further
research on this subject will bring indirect benefits to
the study of urban planning for road safety motives.
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ROAD HIERARCHIES

A concept of road hierarchy arising from classical
planning considerations leads naturally to an unders-
tanding of the difference between two basic types of
road : traffic routes and access streets. Tripp {1942)
clearly demonstrated how this kind of two-class
hierarchy followed logically from the ‘residential pre-
cinct” concept. The distinction was adopted by
Buchanan (1963), who wrote that ‘there are only two
classes of road — distributors designed for move-
ment, and access roads to serve the buildings'. Hart
(1976) recalls that in fact the idea predated both
Buchanan and Tripp, being identified by Sir Raymond
Unwin before World War One.

More familiar to Australian traffic engineers and
road planners is the ‘tributary-within-grid’ concept of
road types based on a ‘hierarchy of movement’
(Marks 1971). The movement and land service func-
tions of roads are seen as being describable by con-
tinuous functions across the range of road types, and
each type of road corresponds to a combination of
particular 'values’ of these functions.

When discussing the safety effects of hierarchi-
cal road planning, we must therefore distinguish bet-
ween these two types of definition.

Even assuming that a hierarchical distinction
between road types can be achieved in ail urban
areas {and there is some argument about thal (see
Wegman 1979), it is evident that the concept of road
hierarchy and the labelling of roads in a network can-
not in themselves produce safety benefits. What mat-
ters are the design and operational consequences
which follow. Here there is a problem. Conventional
road classification practice, if acted upon, can pro-
duce safety benefits through two achievements:

(a) reduction of conflicts and interruptions in ar-
terial traffic flow, for example by defining
priorities at minor/major intersections, and

(b) segregation of non-local from local traffic within
residential areas.

But the ‘balance’ between traffic and other functions
of roads which the conventional view of road
classification depicts is often in practice a conflict,
especially on that large group of intermediate roads
which serve a substantial traffic movement function
as well as accommodating housing and other sensi-
tive abutting uses (Brindie 1979b}. This is discussed
further under the heading Local Area Planning, later in
this Chapter.

The conventicnal approach to defining road
classes therefore tends to create a broad range of
rcads intermediate between major traffic routes ang
minar streets on which there is a conflict of access
and movement functions, leading to lower leveis of
safety and amenity than are desirable. This in fact is
the kind of ‘road hierarchy' which Australian local
authorities have generally adopted.

If, on the other hand, road hierarchy considera-
tion lead to a ciear distinction between traffic routes
and access streets then improved safely could be
expected. This is a matter of importance in local plan-
ning and will be returned to later . With respect to the
major network, a reduction of confiict between traffic
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and other functions leads naturally 1o a consideration
of access to abutting iand uses under a later heading
n this Chapter. The low accident rates per unit travei
on freeways are explained best in terms of access
control and geometric design, rather than as evi-
dence of the safety benefits of ‘hierarchical road
planning’ per se.

INTERSECTIONS ON MAJOR
ROADS

The Guidelines cover the spacing and type of inter-
sections along the more important roads. It is difficult
to reach positive conclusions about the effective-
ness of such controls since there are little data
available. 'Good planning practice’ without a strong
empirical base seems to provide its own justification.

in outline, the rule-of-thumb minimum distance of
260 m between intersections along arterial streets
{OECD 1871) received empirical support from a
South African study (Del Mistro and Fieldwick 1981).
Evidence on intersection types (essentially a com-
parison of T and cross) is inconsistent, and ¢clouded
by the fact that traflic volumes and turning move-
ments are usually not quoted and the form of priority
control is not described.

Considerable caution would therefore appear to
be warranted when interpreting comparative inter-
section agcident rates. Notwithstanding this, the
availahle evidence in fact gquestions, under some
conditions at least, the validity of the argument that
‘T-junctions are safer than cross intersections
because they have fewer conflict paints’, with its in-
evitabie diagrams illustrating the relative conflicts
{e.g. Department of Transport 1878). In addition to
Harper's (1966) data, two other sources can be
quoted to test the implied relationship between con-
flict points and accidents, and to show that the in-
fluence of other variables, especially traffic flows,
may be substantial.

Firstly, David and Norman {1975) analysed acci-
dent rates and conditions at 558 U.S. intersections at
which two or more accidents had been reported in a
two and a half year period. Hoiding everything eise
constant, David and Norman’'s data suggest that not
only are the rates tor cross-intersections not more
than twice those for comparabie T-intersections, but
aiso they cannot in fact be said to be consistently
higher than the rates for T-intersections.

The second source is the South African work
reported by Del Mistro (1979a), who reached the
conclusions summarised in Fig. 13 and Table 15. The
broad conciusion is that, the higher the approach
volume, the more likely a cross-intersection is to be
safer than T-junctions serving the same traffic. This
jast condition is imponrtant, since conclusions based
on intersection conversion may not be valid when ap-
plied to pianning new networks. Further caution is
ustified by Del Mistro's inclusion of signalised inter-
sections in his sample {nine out of the 61 three-way
intersections and 28 out of the 120 four-way inter-
sections), suggesting that, in the absence of more in-
formation, Fig. 13 could be interpreted to mean
merely that signalised cross intersections are safer,

where they can be warranted by volumes. Further-
more, while he measured and cited turning volumes,
Del Mistro did not discuss the effects of diflerent pro-
portions of turning traffic.

Nevertheless, being cne of the more thorough
analyses of this guestion. Del Mistro’s work 18 in-
teresting since it suggests that, on typical urban
subarterials or arterials carrying (say} 8000 vehicles
per day, the safety superiority of T-junctions with
minor streets becomes guestionable tor minor street
volumes much above 400 vehicles per day — a very
low figure.

Furthermore, it is interesting to note that, under
the broad ranges of traffic volumes commoniy found
on Australian local distributors (1000-3000 vehi-
cles/day) and some of the more important routes
(4000-12 000 vehicles/day), Del Mistro's results
support Harper's (1966) reservations about a dog-
matic prohibition of minor/major cross intersections.

This is an area of some controversy, however,
even though the common preference for T-junctions
is backed by very little published evidence. On major
and minor roads, further study seems appropriate t¢
establish whether or not the ranges of conditions
under which either T- or cross-intersections are
clearly preferable can be defined for Australian
traffic.

The foregoing discussion is not inconsistent with
observations that conversion of minor/major inter-
sections along a length of major route into T-junc-
tions improves accident experience. In most cases,
the primary effect of such action is to reduce the
number of small-volume connections to the major
road, and combine them at local distributor outlets
which still operate in the region in which T-junctions
are preferrad. The intersection spacing rather than
type may well be the primary influence on accident
improvement in such cases. The data are {00 incon-
sistent and site specific to enabie conciusions to be
drawn about general practice. In particular, great
care must be exercised when extrapolating the
results of changes to existing networks to the
specification of design and planning principles for
new urban areas. Furthermore, none of the foregoing
discussion necessarily contradicts the weil-docu-
mented experience that conversion of rural cross in-
tersections to staggered T-junctions improves
safety.

CONTROL OF ABUTTING
DEVELOPMENT

Ralatively few attempts have been made to establisn
a relationship between the nature of abutting urban
land use and access. and accidents. Most of the
reported data comes from the U.S. (e.g. McMonagle
1952; Box 1970. Uckotter 1974; McGuirk and Sat-
terly 1976).

This work generally indicates the accident
susceptibility of airect driveway access points, par-
hicularly to commercial frontages. South African Qata
(Del Mistro anc Fieldwmick 1981) aiso found a
measuradly mgher non-intersection accident rate for
retalling and commercial frontages.
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TABLE 15

EXPECTED IMPROVEMENT IN ACCIDENTS RESULTING FROM
INTERSECTION CONVERSION

Volume index Conversion Expected % Reduction
Range (8} in Accidents
VP = 0101 000 000
Crossesto Teas : 50%
VR = 0 to 1000
VP = 1 000 000 to
3 300 000 Crosses o Tees 30%
VR = 10K} to 1800
VP = 3 300 000 to
23 000 000 TeestoorFrom Na change
Crosses
VR = 1800 to 4800
VP = 23000 000 1o
70000 000
Tees to Crosses 30%
VR = 480010 28 000
Source: Del Mistro (1978b)
Note:
1 VP = Produdtol S sam of th apoeoscn volumes GADT) on T Mlpce and MiecT [,
.. Mnjor rosd ADT = 3000

LENaT Muld ADDROECH volsmed. [ADT) = 600 and S00
VP = 3000 1 [B00 + 500)
= 3 30 300

VR = Square root of the sum of the approach volumes on the major legs multiclied by the square
root of the sum of the approach volumas on the minor legs.
eq. YA = /3000 x /1100
= 1817

See also Fig. 13.
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The Study concluded that the safety benefits of
access planning and management warrant quantifica-
tion, as do the various costs involved in obtaining
them. Current practice illustrates the range of ad-
ministrative and physical means available and readily
demonstrates the feasibility of access control as a
saltety measure, if not its economic worth.

It should be added that, rather than 'access con-
troi’. the term ‘functional separation” could well be
used, to emphasise that the conflict between the land
access and traHic-carrying functions of the road is
often at the root of the satety and operational
probiems (Brindle 1879b). A service road or roadside
tree piantation 15 as much a means of removing ar-
tenal traffic from a site frontage as it is of restraining
access to the major tratfic stream.

The difference in emphasis highlights the ques-
tion which arises from the discussion in this section:
do the salety benefits of the guidelines under this
heading accrue from the planning measures aimed at
functional separation, or from the traffic engineering
technigues of access management? Present
knowledge does not justify a preference for back-up
development over service road frontages, either
residential or non-residential. If there are extra costs
involved in back-up development then presumably
the salety and other benefits compared with conven-
tional service road development would need to be
estabiished.

Two problems are associated with Australian ac-
cess control practice:

(@) The measures for access control have not been
universaily applied. Not all recently-deveioped
uran arterial frontages are controlled. This ap-
plies particularly to arterial roads wunder
municipal rather than State Highway Authority
control.

(b) By far the majority of arterial road frontages
were developed belore the benefits of access
control were realised. Very few of the techni-
ques of access control applicabie in newer
areas can be applied to existing development. H
the frontage cannot be controiled, the responsi-
ble authorities can only exert influence on the
number and type of vehicie movements across
the boundary — for instance, by using traffic
gerteration analyses to control the types and in-
tensities of land use abutting arterial roads {par-
ticularly through the process of planning permits
for redevelopment), and by the use of medians to
control turns at site entrances.

In both cases, the iegal rights of access attached
to properties and the extent of powers vested in
public authorities are sometimes believed — rightly
or wrongly — to constrain the full application of 'func-
tional separation’. It seems ciear that this is an area
requiring investigation ol the legal issues and
possibilities, perhaps resulting in changes 1o powers
and rights concerming abuttals to anerial roads.

This Study has raised the guestion of the loca-
tion of major traflic generators {or, more accurately,
‘attractors’) and its possible effects on accidents.
Part of this question ocbviousiy relates to accens con-
trol, but existing controls over the size and [ocation
of these developments suggest a wider issue: the
safety impact of attracted traffic on those roads feed-
ing the site. There has been no known study of the
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pros and cons of different types of location (relative
to the traffic system) of different types and sizes of
deveiopment. It could probably be of assistance to
ptanning bodies to have such information, if it can be
estabtished.

Finally, although most of the discussion in this
section has concerned arterial roads, the study has
emphasised the need for concern about functional
separation on other elements of the major road
system, and indeed into the minor road system. The
strong probability that conflict between the traffic
{‘road’) function and access ('street’) function of
local distributors, especially, contributes to
neighbourhood insecurity has been discussed in
reports and papers produced during the conduct of
the study (Brindle 1978, 19794, b, ¢). This matter is
pursued further in the discussion on local planning in
this report,

At this point we are left with the question of the
extent {0 which control of access to less-important
elements of the major road system (subarterials or
district distributors) can be justified. It is not possible
to state, on the basis of available information, to what
extent access control is applied at each levei of the
road hierarchy in Australia, But observation suggests
that attempts at functional separation on the lower
order arterials or district distributors is rare outside
Canberra, even in newly-developed suburbs.
Whether or not the appiication of access control
techniques to these types of road would produce
safety benefits is conjectural. There is a strong
suspicion that this is so, however, and research
would appear to be warranted.

SEGREGATED NETWORKS

The literature reviewed in the course of the Study did
not estabiish a case justilying extensive town-wide
segregated networks on safety grounds. The ques-
tion is not whether segregated networks for
pedestrians and cyclists would reduce casualties —
because full segregation clearly would — but
whether full segregation is both feasible and cost
effective. Feasibility must take into account the ubi-
quity of pedestrians and cyclists, and cost effective-
ness must acknowledge the present extent and dis-
tribution of casualties, the cost of segregated
facilities, and the extent to which the tacilities being
promoted meet the real needs.

THE UBIQUITY OF PEDESTRIANS AND CYCLISTS

The concent of segregated networks — at both
regionai and local levels —is based on the presumon-
tion that independent movement systems can be c.
ated which will eliminate all bike/vehicie or
pedestrian/vehicle conflict. Even in planned new
towns this has not prc ven to be $0. Inability to solve
all pedestrian safety problems by relying on segrega-
tion was one of the earliest conclusions of this Study
(Brindle 1978), and the same argument was put by the
Geelong Bikepilan Study Steering Committee (1977)
in relation to bicycle segregation.
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Special pedestrian/cycie facilities, especially
isolated routes, do little for overall safety since the
very freedom of non-motorised movement means that
the pedestrian and cyclist can and will stili travel on
or adjacent to roadways for the majority of the time,
Enforced segregation, such as in several states of
the U.S. where it is illegal to cycle on a carriageway if
a parallel segregated facility is provided, is observed
to produce hostile defiance, (The same law appilies in
parts of Australia but seems to be largely unknown
and ignored.} Perhaps most importantty, there is con-
cern that expenditure of funds on short iengths of
segregated route tends to divert attention from more
appropriate on-road and black-spot treatments.

EXTENT AND DISTRIBUTION OF CASUALTIES

Annual pedestrian deaths in Australia are currently
under 700 and cyclist deaths are of the order of 100
per annum. Approximately 10 per cent could be
assumed to be non-urban (Jarvis 1978a) and a further
30 per cent could be taken to occur within residential
precincts (i.e. not on important roads).

Therefore fully-segregated pathway networks
catering for all pedesirian and cycle movement
above the neighbourhood level in all Australian urban
areas wouid have a maximum theoretical benefit of
about 400 pedestrian and 60 cycle deaths per annum
on current figures.

The realistic targets would of course be well
beiow these figures, if allowances are made for in-
evitable conflicts at those road crossings which are
not grade separated and driveway-reiatad conflicts
at property frontages. Most existing and proposed
cycle paths in established urban areas retain at least
some at-grade intersections with motor traffic, for
obvious cost reasons. On the argument that special
provisions to remove such intersection conilicts are
spot engineering treatments rather than attributable
to the segregated path as a whaole, it is concluded
that the sort of segregated networks theoretically
possible in existing urban areas have a target of
about 20-30 cyclist and something iess than 200
pedestrian lives per annum, on present rates, exciud-
ing those savings due to intersection treatments.

COST OF SEGREGATED FACILITIES

The Geelong Bikeplan {1977) report estimated the
cost of separate paths at $11 000/km sealed and
$7000/km unsealed. This presumably excludes
costs of grade separated crossings and land acquisi-
tion. Actual costs of facilities constructed in Knox
(Vic.) in 1981 were $20 000/km. The projects funded
under the U.S. Bikeway Demonstration Project,
described by Jennings (1979}, reflected a bicycle
path cost up to $60 000/km. The Geelong Bikeplan
estimated the costs of lower-key bicycle provisions
on existing roads (grate replacement, line marking,
parking restrictions, signs, etc.) at up to $2000/km
(1977 values) plus monitoring and maintenance
costs. Many design and site variables will of course
atfect the costs which apply from place to place, but
these rates can give indicative values.

To construct a bicycle path system having the
same route densitly as the existing arterial/
subarierial network in Australian urban areas,
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with at-grade intersections with all traffic roads,
would probably cost more than $200m (for 11 000
km} plus land costs.

MEETING THE REAL NEEDS

Cyclists in the U.S. and Australia express concern
that the commitment of large sums of money to separ-
ated facilities diverts attention from those matters
which cause most safety problems to them. The
Geelong Bikeplan (1977) report identifies difficult in-
tersections and poor road surface as being typical
problem issues. Forester (1977} further claims that
‘30 per cent of ¢cyclist injuries do not involve motor
traffic.’ Data from a survey in Sydney generally sup-
port both of these observations (Trauma Prevention
Unit 1980). The further evidence of cycle casualty
under-reporting (Buli and Roberts 1973; Triggs ef a/.
1981), especially where motor vehicles are not in-
volved, suggests that bicycle accident discussions
shoutld not rely solely on official accident files.

Clearly, 'bicycle safety’ and ‘reducing bicy-
cle/vehicle conflict’ are two different objectives.
How far one supports the other requires considerable
further study. However, there are strong indications
that some familiar forms of bicycle facilities attack
only a minor praportion of cyclist injuries. An attempt
shouid be made to clarify the potential safety benefits
of various forms of bicycle facility by closer and more
comprehensive examination of data on bicycle
casualties.

It was concluded, with regard to cyclists, that:

(a) Segregated cycle routes should reduce non-
local accidents, where they are installed, to an
extent dependent on the prior accident situation
on the road sections being substituted and on
the manner in which intersections and crossings
are treated.

{b) The type and extent of segregation which can
realistically be achieved in Australian urban
areas would not greatly improve overall cyctist
safety.

{c} There may be cheaper and more effective means
ol achieving the same safety results, e.g.
through improved conspicuity and cyclist pro-
tection {helmets). Most mid-block cycie safety
problems related to vehicles can be overcome
by greatly improved cycle conspicuity, adequ-
ate vehicle-cycle clearance, and by road sur-
face improvements.

{d} Most of the safety advantages of fully segreg-
ated bicycle facilities would then be gained from
the fact that individual vehicle-cycle conflict
points are grade separated or signal-protected,
not because the path network itself is segreg-
ated.

PEDESTRIANS

Much of the discussion on cyclists applies to
pedestrian facilities. Most urban main roads in
Australia, of course, already have 'segregated’
pedestrian facilities — the parallel sidewaik or foot-
path. The problems that arise at ¢crossing points are
the subject of traffic engineering rather than urban
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planning, excent where (as in the case of indepen-
dent bike paths) the pedestrian movement is accom-
modated on a special network of paths segregatad
not only horizontally but, at ¢rossing points, either
vertically or in time from traffic routes. Except where
{as in new towns} the primary road network has a high
degree of access control, prevention of pedestrian
passage atong and across most major routes would
be virtually impossible 10 achieve. Aimost certainly,
Canberra’'s comparatively low pedestrian casualty
rate (which arises largely from its very low percen-
tage of casualties on the higher-order roads) results
from its control over abutting access and the {focation
of pedestrian-generating activities away from major
traffic routes. Whether independent facilities in aris-
ing cities would attract sufficient numbers of
pedestrians away from arteriai routes to achieve
noticeable salety benefits is doubthul, especially
since a high percentage of midblock pedestrian
casualties on arterials and subarterials appears to be
associated not with travei but with movement within
linear shopping centres.

Within neighbourhoods, different considerations
apply. At this point, some doubt is expressed about
both the effectiveness and feasibility of large-scale
pianning of segregated pedestrian facilities. As in the
case of bicycle facilities, most of the beneflt appears
to be gained from the protection of pedestrians at in-
dividual crossing points (grade separation or lights)
rather than as a resuit of segregated routes.

CENTRES

A discussion of the value of the application of the
centre planning guideiines must focus on two princi-
ple points:

(a) The extent of the need, as reflected in actual ac-
cident experience within activity centres.

{b) The effectiveness of the various measures as
reflected by available data.

Because they contain concentrations of activity
(bath vehicular and pedestrian), the central areas of
cities and towns usually experience greater con-
centrations of collisions and injuries per unit area.
However, the potential for improvement in city
streets and strip centres is usually not great —
perhaps up to two or three casualties per year even
in the busiest streets. Thus, in general, ‘effective-
ness' of measures aimed at individual lengths of
street within centres is inevitably difficult to
demonstrate statistically. In safety terms, the wider
the area of action the stronger the evidence
becomes; pedestrian-only or pedestrian-dominated
zones seem more beneficial in safety terms than
relatively short iengths of vehicie-free street, and the
redirection of non-essential traffic in town centres by
means of ‘'zone and cotlar’ schemes (Nottingham,
Gothenburg, Geneva and elsewhere) appears likely
to be able to achieve substantial reductions in num-
bers rather than just proportions of casuaities.

The reasons for this are not just statistical. Area-
wide traffic management and pedestrian-oriented
Zones are more likely 1o arise from an awareness of
area rather than street probiems, and are alsc more
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likely to be based on comprehensive pianning with
area effects in mind, The limited items of data availa-
bie on past experience suggest that the smaller the
area or street length within which pedestrianisation is
applied, the less effectively will pedestrian-vehicle
segregation be apptied and the less apparent will its
safety benefits be.

‘Effectivenass’ of the activity centre planning
measures discussed here is aiso made difficult by the
incompieteness of information about the changed or
relative patterns of accidents.

There are two problems:

(a} the data are not reported over & comprehensive
enough area; and

{b) many actual collisions and incidents contribut-
ing to a general lack of security may remain un-
detected or unaccounted.

The first of these is the familiar problem of displaced
accidents. Obviously pedestrian security is in-
creasad at the location where veficle numbers are
reduced or eliminated altogether. In those few cases
where accident data have been reported, it was
noted earlier that it is not uncommon for accident
trends on aiternative routes to be included. Even this
kind of data has the usual problems associated with
betfaore-and-after studies. Accident trends in a control
area, which provide some reference points for
assessment of eflectivenass, are rarely quoted. Most
often, when safety is mentioned in connection with
centres, it appears to refer to pedestrian safety within
the shopping area itself. There appears 1o be little or
no understanding of the effects of dispiaced traffic, or
its extent, and the changes in accident type and num-
ber which it may lead to.

The second of the abave points hints at a possi-
ble underestimation of the extent of insecurity in
many existing centres which couid therefore warrant
some action, and in the environs of many newer
centres which incorporate aspects of the safety
guidelines (i.e. the value of the planning measures
may be understated in converted centres and overs-
tated in new ones). This is due to a number of tactors.

{a) Pedestrian 'security’ is not necessarily
measurable (or at least adequately reflected) by
smali-magnitude numbers of pedestrian
casualties in centres. Conversion of a streetto a
mall potentially does more than reduce
pedeastrian casualties in the street — it could be
expected to reduce the level of what could be
called ‘pedestrian/vehicie tension’. On the other
hand, many newer off-street centres provide
very badly for pedestrians once they leave the
vehicle-free shopping area (Fig, 14). It was ob-
served early in the course of the Study that if
safety was really a consideration in new shop-
ping centre planning then ‘there would be better
planning for pedestrians at the doorways of ‘car
free’ shopping centres, which aimost invariably
open onto major circulatory roads, and in the car
parks of such centres’ (Brindle 1978). If any-
thing, present design philosophy tends to favour
traffic bustie at the centre doorways, to draw in-
tending shoppers past the entrances before they
park, and to emphasise the contrast with the
traffic-free environment inside.

ARRB SR 28, 1984
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(b) While all casualties presumably are reported,
whether in strip centres or in car parks attached
to newer centres, there is a possibility that inj-
uries which occur in car parks and access ways
are not all finding their way into accident

records. Wigglesworth (1877) noted that about-

3 per cent of Austraiian vehicle-related fatalities
over the decade to 1974 were 'off-road’ and did
not appear in the official statistics on ‘Road
Traffic Accidents Involving Casualties’. What
proportion of these occurred in vehicle areas
associated with activity centres is unknown as
is the number of injuries in the same category.

{c} Many minor property damage accidents occur in
car parks and access ways. The proportion of
these which are reported is unknown, even in
those States where damage above a certain
value must be reported (e.g. W.A. and N.SW.}.
Perhaps Canberra’'s accident database holds the
greatest potential for examining these accidents
in parking areas. The removal of through traffic
streams from the circulating and parking traffic
associated with an existing strip centre must
reduce the occurrence of these minor collisions
and should therefore be considered as a con-
tributory reason for change. On the other hand,
the costs of vehicle damage in the car parks of
newaer centres are an unaccounted debit against
whatever safety gains such centres may create.

Movement and accident patterns in centres have
not been studied closely enough to identify the likely
effectiveness of countermeasures, which should
arise from a consideration of two broad categories of
activity centre conflicts:

(a) External — interierence with and by througn {or
passing) traffic, requiring management of the ar-
terial/centre interface.
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(b) Internal — conflicts between different forms of
movement associated with the tunctioning of the
centre, requiring attention to be paid lo the ac-
cess and circulation systems.

While it is still open to analysis and contradic-
tion, it appears reasonable to suppose that a strip
centre with little or no through tratfic performs much
better than one which straddies a major traffic route.
If this is so, then the question arises as to the extent
of the further benefit obtainable by tumning the centre
away from the road altogether. It becomes important
to know the extent to which the internal conflicts {for
example, between cars circulating within the centre,
or between pedestrians and cars seeking access to
the centre) contribute to accident numbers. Perhaps
an off-street newer centre with poor access and in-
ternal circulation performs less satisfactorily than a
strip centre with good circulation planning. The data
available do not permit firm conclusions to be drawn,
It seems doubtful that accident experience in most
existing strip centres could by itself establish a clear
warrant for major reorganisation of the centre.

LOCAL AREA PLANNING

Once again, the assessment of the value of this area
of planning focuses on two points:

(a) the potential for significant improvements, and
{b) the eflectivenass of the various measures.

That local areas should receive greater road
safety attention is strongly indicated by the available
accident data (Brindle 1983¢). Whether or not the
level of accidents experienced within a locality is
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amenable to reduction through planning activity was
a Key gquestion which the Study focussed on.
Andrews {1972) suggests that planning can reduce
accident rates down to a certain base levei, below
which further improvemant is uniikely by the nature of
the traffic system — a concept promoted by the late
Reuben Smeed -— and further, that recently-
developed areas in Canberra have already reached
that ideal through modern planning practices.

Whether or not this idea i$ accepted {and the
author sees no convincing evidence for it}, there is
still clear scope for investigating the reasons for
ditferent rates between types of areas, and assessing
the effectiveness or otherwise of local planning ac-
tions. Both in new areas and management of existing
areas, these actions fall into four broad groups:

{a) the definition of discrete land units, which may
be conceived as functional units, but in any case
are to be protected from extraneous traffic;

(b} the road network serving the locality;
(¢} non-vehicular routes; and
(d) inducement of appropriate road user behaviour,

There is at least superficial evidenca that familiar
planning activity directed at one or other of these
areas can produce safety benefits. However, the ob-
vious conclusions may not always be the correct
ones. For exampie, Bennett (1973%a) notes that duai-
access, segregated-traffic Radburn layouts have
‘gratifyingly low' child pedestrian accident rates.
This, he says, may be due simply to the fact that most
of the houses are on culs-de-sac or similar low-con-
nectivity, low-speed roads and that most of the dis-
tributors are free from frontage development. Bennett
saw no difference in safety between Radburn culs-
de-sac and conventional ones; in fact, it seemed to
him that they provide a safe environment ‘irrespec-
tively of how they are designed'.

Another example can be found with ‘traffic pre-
cincts' or 'environmental areas’. Some data have
been found which suggests that reduction of ex-
traneous traffic corresponds to a reduction in local
accidents. Is the accident rate still the same,
however, and is the raduction in accidents merely a
resuit of a reduction in volume? If the rate itself is
dropping, is that because internal intersections have
been changed? For his part, Bemnett (1974) argued
that ‘the fact that a residential estate is free from
through traffic is no guarantee at al that it wil! be safe
for child pedestrians’. He also warned that the crea-
tion of ‘'environmental areas’' by establishing a strong
distinction between arterial and local roads in exist-
ing networks cannot be expected to reduce acci-
dents in all cases (Bennett 1979b).

The exclusion of through traffic is, of course, a
key characteristic of neighbourhood planning. These
observations seem to suggest that it is, at the most, a
necessary but not sufficient condition for locai
safety. In practice, new ‘neighbourhoods’ rarely con-
form to the model; typicai private developments in
Australia demonstrate a wideiy-varying degree of
care given to the location of local attractors
(schools, shops, etc.) and access patterns to them.
On the other hand, an attempt to satisty the road net-
work objective — to deter non-iocal traffic — is-evi-
dent in most (but not all) modern estate planning. The
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fact that these attempts are not always sucgessful
suggest that there are inadequacies in the pianning
toals.

Action that follows within the neighbourhood can
aim either at segregating motor vehicle from other
movement, or at moditying road user behaviour to
reduce the risk and conseguences of conftict. It still
has not been positively established what behavioural
factors are the critical ones, and whether or not
manipulation of the physical characteristics of
neighbourhood streets is an efficient way to modify
them. However, there is a strong consensus of opi-
nion that measures aimed at reducing speed in local
streets are indeed a positive means of increasing
safety, despite the limited data reveated by this
Study. For exampie, Linde (1981), from ADAC (the
German Automobile Club), said: 'we believe that
traffic restraints can only be impiemented Ssuc-
cessfully if the primary consideration is the safety of
childrery’, indicating that restraint of driver behaviour
and accident reduction are reiated.

But merely introducing traffic engineering
devices in an attempt to reduce speed may not be
enough, specially if maximum community support is
hoped for. The OECD Road Research Group on safety
in residential areas noted that (OECD 1879b):

* There seems general agreement that the hard
landscape shouild be altered in appearance so
that it resembles those areas customarily associ-
ated with pedestrians rather than vehicular ac-
tivity' (OECD 19794).

Adopting this general objective, the simple {and com-
mon) step of placing speed control devices in exist-
ing streets, leaving the streets otherwise in their
former condition, wouid seem to be insufficient. For
instance, tests by the Australian Road Research
Board have helped to identify effective and safe
designs for speed control humps (Jarvis 1980a), but
on their own they would not ¢create an appearance of
‘pedestrian rather than vehicular activity’. Indeed, it
appears that road humps are most suitable if
employed as part of comprehensive programs of
street changes aimed at doing just that. Some doubt
must be expressed about the wisdom of installing
road humps in the inviting expanses of the typical
Australian street, and expecting them to soive, on
their own, a problem which is created by the design
of the street itseif.

The question of spead restraint raises different
kinds of problems in the design of new residential
streets. Virtually all control over the safety charac-
taristics of Australian subdivisions is exercised in
terms of the detailed design of the internal road net-
work. Common standards typicaily specify that high-
way design concepts of alignment, reaction time and
sight distance, based on a design speed, be ob-
served in street design, although the relevance of
highway-based reaction time or stopping distance
data to residential street design has not been
demonstrated.

It is also widely heid that failure to require a
‘design speed’ of 60 km/h or more would create an
unsafe situation for which the municipal engineer
would bear legal responsibility Brindle 19794), but
the validity of this belief is open to question. Modal or
85th percentile actual speeds are likely to exceed
the design speed in any case; the exact relationship
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(if there is one) are not known, Nor are there any data
which reliably correiates accident rates with design
speed, nor indeed with those geometric design
parameters, such as width and alignment charac-
teristics, over which local authorities typically exert
such strong control.

Bennett, who has extensively and systematically
studied accidents in residential areas, concludes
simply that ‘traditional standard designs are just not
good enough’ (Bennett 1979b), even though the cur-
rent UK. guidetines (DoE 1977) already gromote
geometric design criteria (e.g. singie lane carriage-
ways in access streets) which would be considered
revolutionary in many parts of Austraiia. Bennett
describes observations on roads and access ways
which appear to break all the current ‘rules’ yet which
seem to work, and expresses the hope that:

* These results will encourage designers to per-
severe with experiments for shared surfaces for
vehicles and pedestrians at the traffic level of the
access cul-de-sac. At that level, in the author’s
opinion, such innovations do not necessarily
reduce accidents, as some people claim, but they
are certainly quite acceptable, and their real ra-
tionale lies in the creation of an environment
which is not dominated by the car and where
perhaps ‘perceived’ safety is enhanced’.

The importance of claritying a hierarchical relation-
ship within the local street system is a feature of the
planning guidelines. However, having in mind the
problem of the local distributor which has been noted
in this report, it appears that the planner must be
aware of the practical implications of a local road
hierarchy. The following observations arise from an
appraisal of the conventional approach to hierarchi-
cal road planning made during the course of this
Study (Brindle 1978 and 1979b).

It was noted earlier in this Chapter that, in com-
mon Australian practice, the movement of traffic bet-
ween arterials and lowest order access streets is
theoretically achieved through a graded hierarchy of
roads, with the access function gradually gaining
prominence as the traffic lunction decreases down
the scale of road types. Within this concept, the local
distributors (or ‘coliectors’ — the most important
roads within a residential ceil) are seen as providing
a balance between movement and non-movement
street functions (Fig. 75a). But an inspection of real
streets reveals that the access requirements along
quite impaortant roads are not substantially iess than
those along mingr access streets. Access frequency
is not a direct proxy for ‘street’ function as perceived
by users and residents; clearly the occupants of pro-
perties along arterials and sub-arterials have
ditferent expectations about the nature of the space
in frant of their homes compared with residents in a
cul-de-sac, even if access density is much the same,
Perhaps this does reflect some sort of compromise
between the traffic and access functions of these
higher-order roads, although the nature of frontages
to them deserves attention.

The situation is not as clear-cut on the local dis-
tributors. An investigation of the way in which local
distributor residents perceive their street would be
instructive, because it appears that there is a con-
flict, not a balance, between traffic functions and non-
traffic functions of this leve! of street (Figs 15b and
16). Rising status in the hierarchy corresponds
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Fig, 15 — A possible explanation of the traffic and safety
problem on local distributors

generalily to greater volume, length, width and speed.
Thus, it is not surprising that a correlation is ob-
served between these characteristics and accident
rates (Bennett and Marland 1978). But that alone
would not explain the apparently higher rate on local
distributors than on arterials (Fig. 17: see Brindle
1983e). The conflict of functions on the local dis-
tributors may itseli be largely to biame (Brindie
1979b).

These considerations tend to support those con-
cepts of road hierarchy which reflect a sharp and
substantial distinction between roads forming part of
the urban tratfic network and those penetrating resi-
dential areas; for example the Victorian guide (Loder
and Bayly 1980a). Because the spacing of existing
primary routes is generally larger than desirable for
the creation of suitable residential cells (or pre-
cincts), this approach to network hierarchy necessi-
tates the creation of new routes which supplement
the existing road framework {Fig. 18). Many practical
objections could be expected, yet the concept ap-
pears highly desirable.

i1 the nature of iocal distribution is not modified in
this way, then the degree of conflict between func-
tions which appears to give rise to the observed ac-
cident problems can be reduced either by reducing
the ‘street’ function of the distributor {by minimising
the number of house frontages) or by changing driver
behaviour. Without modification in one of these ways,
the adoption of a conventional hierarchical locai
street pattern is not likely after all tc be a safety
measure, and may in fact be counter-productive.

The other important aspect of the local network
is the famitiar question of T-junctions versus cross-
roads. Despite the questioning which this report has
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. placed on the adequacy of some of the data used to
ot support the case for T-junctions, the present
Lt il widespread practice of prohibiting cross-roads with-
in residential areas is probably supportable and, in
view of the small effort and cost usually involved, can
| be regarded as good general practice. However, in
particuiar instances a rigid ban on cross-roads can
be too restrictive. For example, it was argued (.77}
that a ot depends on the proportion of turning vehi-
cles. Two short access streets forming a cross-road
on a local distributor are not likely to generate many
movements across the distributor and it wouid seem
to be immaterial whether they are placed apart or
together.

The rule may also prevent.the cross-intersection
of two higher-order local roads which may be desira-
ble for bus network or other reasons. Interestingly,

Functional Road Clats many Australian intersections between twe iocat dis-

tributors fall into the ‘indeterminate’ zone in Fig. 13,

Fig. 17 = Apparant form of the road class-accident rate which was derived from South African data. Similar
relationship relationships would have to be developed from

Arterial Local Distributor Aceess Strewt
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Australian data if the safety eflectiveness of this com-
mon rule is to be tested. In any event, there is a com-
promise available: if aill intersections of local dis-
tributors (T or cross) contained properly planned and
designed roundabouts, the problem is likely to be
avoided.

The data available seem to indicate that towns
and districts with an emphasis on pedestrian/vehicle
segregation, by the use of protected pathways, inci-
dental spaces for pedestrians, areas for children
away from traffic and so on, are likely to have lower
pedestrian accident rates. But, as Gunnarssoen
{1974) points out, there can still be wide variations in
casualty rates as a resuit of difterent approaches to
the design of the built environment and the street net-
works. Furthermore, residential areas featuring traffic
segregation are likely not to be fully 'safe’ because
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absoiute segregation cannot be achieved down to
the very lowest level of activity. This is partly a
design probiem, but it is largely an unavoidable con-
sequence of the ubiquity of the pedestrian,
especially children,

In particular, while several studies (particularty
in very densely populated, deprived areas) have
reflected benefits, there is generally little or no
demonstrable safety benefit in protected piay areas,
at least as a single measure (Brindle 1978). The
nature of play makes it inevitable that it shouid take
place over all accessible places in the neighbour-
hood, and not only in play areas {Churchman 1976).
Observations not only on play but also on pedestrian
behaviour generally suggest that ‘segregation of
road and footpath networks in the vicinity of the home
is unlikely to be tully effective’ {Noble 1977). An
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Australian study illustrates the point. Earlier
reference was made to Crestwood, in Perth, WA,
‘the only entirely correct Radburmn pian’. Yet it was
observed (Gehl 1978 and 1979) that 41 per cent of
foot and cycle movement on a weekday in Crestwood
{22 per cent on a Sunday} occurred along the road-
ways, as did 33 per cent of weekday (28 per cent of
Sunday) 'hanging around’ by children and 68 per cent
of weekday (73 per cent of Sunday) adult activity
(other than movement).

Gehl {1979) concluded that the expense of rear
access ways 1o all dwellings was not warranted, the
observations in Crestwood confirming Danish obser-
vations. He saw greater promise in the Danish
‘Paragraph 40" pravisions for mixed-function streets,
and even greater advantages in restricting all traffic
movement and parking to the fringes of residential
groups. Experience with Radburn-type development
has led to other reservations about the concept.
Alden Christie, an architect who grew up in Radburn,
questioned the fundamental elements of the Radburn
layout — the common spaces and the dual-access
trontages: ‘The automobile has been made such a
dominant feature that life is more oriented towards
the peripheral access road ... than towards the com-
mon’ (Stern 1981).

The apparently strong demand in Australia for
parking for residents and visitors close to each
dwelling suggests that any comprehensive approach
to residential planning and pedestrian safety must be
based on the assumption that vehicles are a part of
the pedestrian’s environment right up to the house
doorway. Kraay and Wegman (1977) raise several
other questions about Scaft-styie segregation, even
in the European context: the high costs, the physical
difficulties in most practical cases, and the difficulty
of ‘harmonising’ the different networks for
pedestrians, cyclists, mopeds and motor vehicles.

in view of the many functions of residentiai
streets, some writers even guestion the desirability
of sagregatiaon, even it it were physically and finan-
cially feasible {OECD 1977c: Kraay 1976}, Perhaps
there is even a suggestion that the proximity of vehi-
cles is somehow good for other users of the streets:

Eif%

' Provided the traffic volumes are light and the road
layout is suitable, the advantages of mixing the
various functions lie in economy, in the develop-
ment of neighbourly contacts and in the oppor-
tunities chiidren get for 'socialisation’ through
early ‘playtime’ traffic education in the immediate
vicinity of the home' (Topp 1978).

Therefore, while noting the improvements in
pedestrian safety that the established pianning
guidelines seem to produce, it 1S necessary to ask:

{a} Are the safety benefits merely incidentai to other
benefits which segregation-oriented physical
planning brings?

(b} Is local satety affected more by the management
ol mixed traffic areas than by traffic segrega-
tion?

(c} Are there forms of local area design which
create inherently safer mixed traffic {i.e. ‘ordin-
ary’) streets?

(d) Does the Australian attitude to the motor vehi-
cle, and the ‘rights’ of residential area penetra-
tion which are presumed to attach to it, permit
the employment of the high degrees of segrega-
tion observed elsewhere (for example, with
respect to remote garaging)?

in other words: are the high degrees of vehi-
cle/pedestrian segregation reflected in, say, the
Scaft Guidelines and some UK. practice actually
necessary to bring about higher levels of safety in
residential areas? Or can present suburbs and
design practices be adapted to produce similar
results with less cost, inconvenience and change in
lifestyle? The conciusion drawn from this assess-
ment, based admittedly on general case study infor-
mation rather than controlled studies, is that the way
traffic behaves within the locality is ali-important. In
particular, stow-maving vehicles present little threat,
no matter what form the design of the locality takes.
An affirmative answer to the second of these two
questions is therefore strongly indicated. However, it
is not possible to be specific about which of the many
planning and design strategies are most effective.



Chapter 5
SUMMARY AND CONCLUSIONS

INTRODUCTION

The purpose of this Chapter 1s to note briefly the prin-
ciple conclusions of the review, commenting par-
ticutarly on the extent of application ana the degree
of substantiation of the various practices, and current
implications for practitioners. Areas wnere further
researcn could be prohitable are amplified and given
proposed priorities in Appendix B.

PLANNING URBAN FORM AND
STRUCTURE

The two basic planning strategies discussed under

this heading were:

(a) reduction of car usage by the organisation of
land uses at the regional level, i.e. the control of
urban form and major structure; and

{b) reduction of car usage by reorganising land
uses in order to induce greater use of alternative
modes.

TABLE 16

Table 16 summarises the findings and conclusions of
the Study with respect to these two planning
strategies. Neither is recommended as a plausibie
and practical safety strategy. Structure pianning {and
modal pianning) ought to influence directly the total
amount of car travel, and indirectly the number of
road casuaities. In practice, there appears to be no
validation of this, and certainly no reported quan-
tification of vehicle travel as a function of deliberate
land use disposition.

It is stressed, however, that this does not mean
that lower car usage would not lead to lewer
casuatties. All other things remaining constant, that
would obviously be the case. The city of the future
could conceivably have a much greater proportion of
travel by group transit {trams, buses, light rail, etc.).
Presumably a lower road casuaity rate would occur,
But urban organisation to reduce trip lengths has its
own costs, many of which (unlike the rather remote
costs of road accidents) would be confronted every
day by the urban dweller. This is potentially a very
large guestion, going far beyond the scope of the
present study.

Neither does the conclusion mean that the
various guidelines under this heading are necessarily
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Reduced travel and hence car usage by
land use organisation at the regionai levei

Reduced car usage by inducing mode
change through land use organisation at
the regional level
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Practicality
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Non-empirical theory i8 widespraad. Many
potentially-ralevant thecretical investigations in
other fields.

Common generally-stated objective in
metropolitan studies.

Few actual attempts reported overseas {(e.9.
Milton Keynes, U.K.).

By implication, in plans now being implemented
for some cities (e.g. Sydney, Albury/Wodongal.

No intormation. Doubtfui effectiveness on its
own.

Doubtiul.

Theoretically plausible, especially if directed at
non-work travel (which is uniikely). Essentially a
long-term effect which is hard to implement,
control and anticipate.

Very little known. Probably based on reverse
observations on transport/land use
compatibility.

Rere, although implied in some planning
statements (e.g. Canberra, Albury/Wodonga).

None known.

Naonea known.

No information. Doubtiul effectiveness on its
own.

Doubtful.

Not really plausible on presant knowledge.
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erronequs. it is simply that a long string of etffects, not
all controllable, intervene between the establishment
of a strategic plan on paper and the achievement of a
low road accident rate in the physical city that
results. Planning analysis is not sufficiently refined to
enable us to anticipate such an effect from such a
beginning, even if the analysis was to influence the
decision taken.

ROAD NETWORK PLANNING

The common understanding ot what constitutes good
network planning practice, as reflected in the various
guidelines, reiates to:

{a) The establishment of a hierarchicai road system,
principaily distinguishing major traffic routes
from iocal streets. :

{b) The ditferent planning and design principles
which apply at each leve! in the hierarchy.

(c} Permissable and prohibited connections bet-
ween different levels in the road hierarchy.

(d) The number and form of intersections on the ma-
jor netwark, particularly concerning the
preference for T-junctions over unsignalised
cross-intersections.

{e) The location of traffic generating (attracting)
land uses.

(h Restrictions on degree and type of access to
different levels of road.

{g) The provision of routes and networks for non-
motorised trave! in a town.

The study findings in the application of planning
methods in these areas are summarised in Table 17.
These guidelines are based, in the main, on general
experience backed by specified or implied concepts
of what constitutes ‘good practice’. Of the pianning
actions themseives, only the avoidance of un-
controlled cross-roads on major routes appears to
be consistently appiied, principally {or road safety
purposes. QOther actions commonly have implicit
safety motives.

in Austraiia, there is certainly a widespread
awareness of the general principles covered under
this heading, but (apart from the avoidance of un-
controiled cross-roads) actual examples are not
commoniy found. Canberra provides the best
Australian example of widespread and consistent ap-
piication of hierarchical road planning principles and
the design requirements which follow. Canberra also
has the only extensive cycie netwark incorporating
substantial {engths of protected path, although net-
works are growing in other cities.

The empirical basis of all these actions is weak,
and there appear to be no substantial reports of their
accident consequences, with the exception of some
reports of general levels of cycle accidents in places
where cycle network planning is active. Without data
on usage, and hence exposure, such cycle accident
figures are not particularly instructive; cyclists form a
higher proportion than average of total casualties in

B

the A.C.T. and Victoria, for instance. This perhaps
should be taken as an indication of the degree of cyc-
ling in those two places rather than necessarily as a
sign of abnormaily bad conditions for cyclists.

In summary, specific conclusions were as
follows.

ROAD HIERARCHY

A road higrarchy wili usually be defined principally
for traffic management and geometric design
reasons. In themselves the various hierarchical
labels mean nothing; they become important when
they are the basis for subseguent actions. In safety
terms, the concept of road hierarchy wiil probably be
counterproductive if it is used to promote the con-
ventional mixed-function concept of road types.
Satety would be positively enhanced if the hierarchi-
cal definitions are used to minimise conilicts bet-
ween the various functions which roads have to
serve. While elements of the principles reiating to
raad hierarchy are widely evident, the concepts are
probably fully practicable only in a totally controiled
uyrban system. Only Canberra approaches this situa-
tion,

INTERSECTIONS ON MAJOR (TRAFFIC) AOUTES

Principles governing cutlets to higher-order roads
are already widely established, although not
necessarily logically based on safety or any other
criteria. Empirical evidence for any effect which inter-
section spacing may have is limited to one known
source, and may warrant amplification. The familiar
preference for T-junctions along traffic routes is pro-
bably valid but may be ineffective over a wide range
of common approach volume combinations. Some of
the evidence suggests that ¢cross-roads may even be
preferred under some conditions (at the lower end of
minor road volume). This at least indicates that there
may be occasions when other planning requirements
need not be compromised in order to avoid creating a
major/minor road cross intersection, Control over
both the spacing and form of intersections 1s prac-
ticable without excessive planning powers, aithough
there appears to be a need to exert such control
along secondary and sub-arterials as weil as primary
arterials.

TRAFFIC GENERATORS

Criteria for the location of major traffic generators
(attractors) on safety grounds are not well
established. !f such criteria could be defined, they
couid complement the present controls on the loca-
tion of major land uses,

ACCESS RESTRAINT

The acceptabie type and degree of access to a par-
ticular road is a consequence of the road's place in
the hierarchy. There are strong indications that ac-
cess characteristics influence safety on all traffic
routes {including secondary and sub-arterials),
which need to be explored. Access planning, involv-
ing the limitation of frontage access rights, raises
legal, equity and cost guestions which need to be
resolved.
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SEGREGATED CYCLE/PEDESTRIAN NETWORKS

Although a cyclist or pedestrian is undoubtedly safer
on a fully-segregated path than on & conventionai
road, it does not follow that the expenditure required
is justifiable on safety grounds. The most cost-effec-
tive aspects of pedestrian and cycie provisions need
to be identified to see if less costly programmes
would achieve the same safety benefits. The dilemma
presented by cycle planning is that it may generate
greater cycle usage. Whether or not protected
facilities can be provided fast enough and com-
prehensively enough to satisfy this growth, there
would still be an increase in cy¢ling on the normal
road system. {f reduction of cycle ¢casuaities was the
aim, then this would cause some concern. However,
an increase in cycling clearly has benefits both to the
cyclist and the community against which any in-
crease in casualties must be set. This also acts as a
reminder that merely providing cycle or pedestrian
facitities which are safer for the users is not enough if
the user must surrender time, speed or convenience
in grder to use it.

PLANNED NEW COMMUNITIES

There are numerous examples of totally planned and
managed urban areas around the world. Some of
these at least embody planning principles wnich are
axpected to produce improved safety, especially in
relation to the road hierarchy (corresponding to
soma sort of gefimition of protected iocalties) and
provisions for non-vehicular movement. The availa-
ble data, however, do not permit unequivocal state-
ments to be made about the degree of ‘proof” which
planned towns provide for these principies, for two
reasons:

(a} the data do not consistently demonstrate a bet-
ter level of road safety in planned towns than
ejsewnere, and

(b) if and where they do suggest a better-than-
average safety record, the elements in the whole
package of planning principies to which this may
be attributed are not clearly identifiabie.

Finally, the impracticality of accommodating
more than a very small proportion of national urban
growtn in totailly planned communities suggests that
tnewr satety gamns, if any, would not be significant in
nationas terms. This, however, does not invalidate at-
tempts to create safer conditions for residents of
specific planneg towns.

PLANNING IN CENTRES

Table 1 outlined the topics under this heading and
actions which arise from them. Although actions are
widely reflected in practice, the principles discussed
under this heading are rarely as formally specified as
in the Australian Guideiines. For the purposes of this
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summary, activity centre plarning measures will be
grouped into:

{a) Avoidance ofribbon development : re-shaping of
centres and construction of new centres away
from main road frontages.

{b) 'Car-free’ centres : new centres with peripheral
parking.

{c) Pedestrian streets and areas : conversion of ex-
isting centres.

{d) Provision for special vehicles : transit malls, and
other special provisions for public transport and
goods vehicies.

The study findings in these four ireas are sum-
marised in Table 18 The overail impression is that
present design and planning practices in activity
centres are based on a general concept of ‘good
design practice’. Very little is actually known about
the way in which centres function, in a movement
sense. in Australia. new substantial activity cenires
wouid rarely be located astride through traffic routes,
glthough the tendency towards ‘off-street’ centre
development can create two or more foci in the one
area which may generate movement between them,
thus increasing exposure (0 accidents. The area-
wide safety effects of modem centre development
are rarely mentioned, reflecting a general paucity of
information aon traffic impacts as a whole.

There are over 20 significant examples of
padestrian malls in axisting Australian centres, No
specific comments on the safety benefits of these
schemes have been encountered in the review. In
fact, although costs in excess of $1m are not uncom-
mon, there has been very little recorded justification
of the schemes on any grounds.

On safety grounds alone, ignoring all the other far
more influentiai factors in a pedestrian mall proposal,
the ciosure of a shopping street to through traffic can
rarely be shown to be cost effective. Not only are
costs typically high, the numbers of accidents in the
streets concemed are typically small. The potential
gain is therefore not great, and it is difficuit to
establish statistical significance for any changes.
This, of course, is not a negative finding. Conversion
of a strip centre may not be a significant safety
measure, but it would be reassuring 1o know that
when a mal! is introduced for whatever other reasons,
the displaced trafiic does not necessarily create
safety problems elsewhere.

Furthermore, pedestrian ‘security’ is not
necessarily measurable {or at least adeguately
refiected) by small-magnitude numbers of pedestrian
casualties in centres. Conversion of a street to a mall
potentially does more than reduce pedestrian
casualties in the street — it could be expected to
reduce the level of what could be called
‘pedestrian/vehicle tension’.

On the other hand, many newer off-street centres
provide very badly for pedestrians cnce they leave
the vehicie-free shopping area. The ad hoc nature of
the design of the private traffic areas surrounding
these newer centres, and lack of clarity in the ap-
plication of traffic law there, also are causes for con-
cern,
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TABLE18
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SUMMARY OF FINDINGS AND CONCLUSIONS: ASPECTS OF CENTRE PLANNING

Avoidance of Ribbon Development
(New and Modified Centres)

Basis

Adoption as a safety objective

Reporied overseas applications
Reportad Australian applications

Reported effectivaness as a safety
measure
Practicatity

Assessment as a safety measure

Intuitive good practice, tound lo produce more
pleasant centres, and supported by sparse data
on accidents as a function of frontage
development.

Not known, but probably widely used. Specified
in Australian guidelines.

Probably many, but not documented.

Many naw non-ribbon cantres. Examples of
maodified centres (back-zoning) not known.

None known,

Nat regarded as widely applicable for existing
centres {(where bypassing is generaliy more
feasible). Canbe a practicable constraint on
new centres ar expansion of existing centres,

Anelt decrease would be expecied, although
he potential benefit is relativaly small and lew
existing centres could be modified.

P s .

New 'Car-free’ Centres

Rertail planning concept

Probably implied in mast new proposals. but not
reporied.

Many
Many

Not widely documented. Some evidence of
benefit, but needs substantiation,

Slowing of retail growth may retard this kind of
centre in some places. Otherwise common
practice, although some of the desirable site
design guidelines may be unalfractive o
developers,

Apart from the car parks and circulatory roads,
conditions for pedestrianys are generally better
Site layout guidetines are needed.

Pedestrian Streets and Areas

Browisions for Special Vefvoies

Basis

Adoption as a safely abjective

Reported oversaas applications

Reported Australian applications

Arporiad SHeclivasEis as o 1akety
e T LT

Practicality

ARRRireT a8 § by mEEsLne

Iimprovement of pedestrian conditions by
vehicle segregation and/or restraint

Safaty not a dominant motive.
Many.

Many, but tend 1o be city centre rather than
suburban.

Surpnaing'y loe reporis. Benalis need 16
demoraimbs Aren-w o SCRETIS DA any
el B0 horw signihcend sccident neductione

Present examples demonstrate practicality and
potential wider applicatioon. Costly.

17591 Pl Pl ool el ik y el resd e "wirpms
BEOpor ST MRS 107 D ST 6B
ol BEDes ied o be cosl-affectis for skt
nsasora alons, Disglacsd rallic could cause
BAPE by D Cob TS, Bl vl ] T i R (e

Orgery access and corculalion

il Ko

Apar from rymesous ranst malls. prossions o
WACES @nd] gl Irersnon wehiches jend bo be
dlld-apacifiic sl oeraporied

Traresil msalls raes, Ol Bhowaions wary widaiy
Bk W wi RS T

Eurcessan regorts on transd nEDOMS O Tanai
malis e scooraging. No Bnown repors of
wHesis o Gled fravdions

Depends on site. Usually possible to make
provision in design altemativas.

Probably not a signilioant salsey lecyar Transs
and oifer vehsoudar uss of DEDe ST an SIS
INC k& N Byl praSeshy nal ||ur|||-d: iy

The high cost of new centres, or the conversion
of existing centres, could not be justified on safety
grounds alone. increased safety wouid almost always
be regarded as a supplementary benefit of actions
taken for retailing, civic or other reasons.

PLANNING IN LOCAL AREAS

PRINCIPLES AND GUIDELINES

This discussion has noted that accidents on non-ar-
terial streets comprise a substantial minority of urban

road accidents. These accidents tend not to be con-
centrated at black spots; rather, they are system-
wide and appear to relate more to random events
arising from the usage of the street system than
directly to the physical nature of a particular site.
Those roads serving to distribute traffic in the
locality, as weli as acting as access streets to abui-
ting dwellings, appear to experience accident fre-
quencies greater than would be explained by traffic
volumes alone. Their accident rate per unit traffic
volume in fact seems to be higher than that for other
road types above or below them in the hierarchy.
However, the data are limited and somewhat con-
tradictory, and more information on the locations and
conditions of local street accidents is required.

Local street casualty accidents charac-
teristically involve a higher proportion of non-vehicie
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occupants — especially chiigdren -= than elsewhere
on the road system. Local pianning strategies for
road safety must therefore consider the special
problems of vuinerable road users as weil as the
needs of vehicle occupants. The strategies can be
divided into four main groups:

{a) Minimising of conflicts within the traffic stream
by detering non-local {through} traffic.

(b) Mimmising of conflicts within the traffic stream
by attending to the nature of the locail network,
including the form of traffic distribution ang the
nature of the intersections.

(¢) Reduction of conflicts between vehicles and
other road users by segregating their networks,

(d) Modifying driver behaviour so0 that vehicular
movement in the street is compatible with other
users of the street space (i.e. to create an ‘en-
vironment of care’).

The common guidelines and current ‘good local
planning practice’ mostly evolved from planning
thought dating back more than 50 years: the defini-
tion of identifiable areal units, cancepts of local net-
works and street functions, and segregated move-
ment networks. The guidelines specifically relate to
network planning and street function, planning
aspects of road design, intersections, local
pedestrian and cycle systems, and the management
or modification of streets in existing local areas. The
links between these kinds of actions and the four
strategies listed earlier are suggested by Table 79.

APPLICATIONS AND RESULTS

There is a large body of literature on the application
of the above kinds of measures. The overall impres-
sion gained from these sources is that the conse-
guences are rarely documented. The muititude of
possible combinations of planning actions makes
comparisons between cases difficuit, but the follow-
g conciusions have been reached and are sum-
marised n Table 20.

Areal Uniis and Location of Key Land Uses

The detiberate definition ol some form of areal unit is
common practice, usually in reiation to the road net-
work whose more important elements are used to

define the boundaries of the local areas. In Australia,
Elizabeth (S.A.) and Canberra contain examples in the
classic mould, and there are numerous public and pri-
vate housing area examples. Doubts about some
aspects of the classic neighbourhood concept (the
catchment and identification aspects in particular) do
not negate the validity of the idea of the neighbour-
hood as an area insulated from through traffic.

Within defined local areas, homogencus land
uses are the norm. A return to mixed employ-
ment/housing areas has apparently not been en-
couraged, at ieast in Australia, so the passible travei
and traftic effects remain untested. There are
different modeis by which lacal centres and facilities
are distributed (e.g. within neighbourhoads, on the
edges, or arranged along spines). Again, no data are
available on travel and traffic effects. Observed acci-
dent characteristics of different types of local area
have been attributed to the form of the local netwarks
rather than to other aspects of local planning.

Local Street Networks

It is common practice to adopt some form of internal
road hierarchy, but little attention is paid toc the
system aspects of the iocal network. Different con-
cepts of traffic distribution could be formalised and
consciously apptlied, but rarely are. Quantitative or
other attempts to consider street connectivity in net-
work design are rare, and have not been discussed in
the context of improved safety.

Role in the hierarchy commoniy defines a street's
design standards, which are often specified in codes
adopted by the local authority. The concept of the
street space as a physical, social and emotionai part
of the house and its surrounds is critical, both to the
physical design of the neighbourhood and to the
design and operating philosophy of the local street
system, This suggests an alternative approach to
street design to that based on traffic needs, but there
are lew exampies in practice. A consideration of the
vanous needs and lunctions of streets encourages
attempts to define less rigid street design standards.
Although attitudes are changing, there is still strong
technical resistance to changing present standards,
and practical exampies of street designs likely to
make new impacts on safety are stiMl relatively rare.

TABLE 19
LINKS BETWEEN ACTIONS AND STRATEGIES
Strategy
Actions Separate Local Clarify Sagregate: Create
From Network, Minimise Environment
Non/Local Simplity Vehicle/ of Care
Trattic Vehicie/Vehicie Non-Vehicle
Conflicts Contlicts
NEIGHBOURHOOD PLANNING
Areai units, etc. - L] -
NETWORKS
Comnectivity/continuity . * )
Higrarchy Alunctions g bl hd
Geometry, parking -
Form ot distribution . -
intersections .
PEDESTRIAN/CYCLE SYSTEM
Including Radhum .
STREET /TRAFFIC MANAGEMENT - L] ™ -

ARRB SR 28, 1984



TABLE 20
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SUMMARY OF FINDINGS AND CONCLUSIONS: ASPECTS OF LOCAL PLANNING

Nefghbourhood — Definition, Location and
Type of Land Use

Networks: (a) Functional Street Hierarchy.
Street Uses, Design

Basis

Adopiion as a safety cbjective
Reported overseas applications
Reported Australian applications

Raparted effactivenass as a safety
maasure

Practicality

Assessment as a safaty measure

‘Traditional’ practice. Principles debated.

implied. More explicil in the context of
‘pracincts’ for LATM.

Many varieties and cases

As above.

No knowr reports.

Attemptad definition of neighbourhood is
common practice but is usually dependent on
conditions extermnal 1o the development.

Probably valid to continue present practice.
Size of locality appears to be imporiant and
relates to network aspects. Smaller units
desirable.

Canventional view, perhaps derived from traftic
engineering. Debatad.

Common. Stated in Austratian Guidelines.

Widespread praclice, not specifically related to
safety.

As above.

No known reports.

Required changes in designer and autharity
attituges may inhibit adoption of safer prachices.

Salety is enhanced if conflicts between
functions are reduced, rather than increased {(as
conventional practice implicitly accepts).

Networks: (b) Characteristics
{Connectivity, etc.; Form of Distribution)

Networks: {c} Local Intersections

Basis

Afnpnem i a s lety objectee

Baporisd oversiad a0 plicalai
e T ALl imn aop | oK IonS

Fappearind Bieclivenserss as a salely
S

Practicality

ASBaaETHET, A5 8 ey mRiune

Not currently formalised. Some intuitive reliance
ontraffic diversion concepts.

iy s i g F il iR g hrough ra@c by
widing chral Mo

Dy i gansaral, non-JusnhEsf; e lama
As abivm

Hat specifically rebanad.

Considerable scopa within present practice.
Requires changes in sKills, more information.

Poasibiy nighiy effec v Meheors
Craracrenisiics anpaar (o be wital ang reed
v siigation

Past investigations taken to support preference
tor T over cross intarsections.

Common.

Common.
Virually universal,

Vary little recent data of substance. Some doubt
has beer cast on need for total ban of cross
intersections under all conditions.

Retention of present practice prasents few
costs or difficulties. Could be relaxed in
gpecific cases, without difficulty.

Widespread usa of T junctions in local areas
probably a major local safety factor. Practice
should remain, but roundabouls at cross
intersactions of important local roads may be
preferred to staggered T movements,

Prowigion of Segragaied Local
Paaesirian'C yoie Pahs

Moaificgiion io Enshng Loca) Metworks —
LA T and Street Managemen!

Blacsis

Ariop o s a sk by objechoe

[P P i 1T, AT BT
Fspori g Ausivalies BDiCEions
Fapained o fec ireiifeli s 43 4 sarety
TS

Practicality

Assessment as a safoty measure

Bawed pn the sasamilicon Thil Segregilion
i E conflicl

Sacynty ety ane usual molives of
g AgAlad dasigh

Wiy Ened sxamciies Exinnive 52 hiffad a5
codraman Sweaoan, LK. Niw Towna

da above_ Canbema. privats and public
dave inoTanis sisswhare

Mot conmsisntly reporied Banafita s
suggesied Fom aviiiadla ik, DUl el o
Gl ELanring o [8Ti may D8 mone imeortant.

Physically practical, if costs not a problem.
Difficult in existing areas.

Costs have been queried commercially, and
cosi-sHectivenass on satety grounds is also
doubthal.

Cotlill iGN 18 b0 creale condilions smiler o
hoss enjo/yaid in Nl eT areas

Saiety 8 common bul rod universal abiieclive
pwemedas Less commonly sighed n Aussalie
A=mnily pradomeabai

iy

Bdgacry, dcfracaally imvilvng vredrm il el ves R e O
AlreEiE. drad-wios SOhETEE B8 Comman. bul
increasing.

Accident benefits of area-wide schemes, and
behavioural effects of some devices, seem to be
consistently demonstraled.

Political Issue, Perceived benefits not always
seem to excesd perceived costs. Safety
banefits tend to be 100 vaguely understood.,

Modification of driver behaviour clearty
understood, network effects ieas so, Both
aspects have patential benefits,
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With respect to local intersections, the avoi-
dance of cross-roads is already conventional prac-
tice. However, a rigid ban on cross-roads may be ex-
cessive; the safety gains are dubious under some
combinations of volumes.

Overall, the nature of the local network does
seem to contribute to accident rates. This has been
inferred from data on housing areas from different
eras, but so far the relevance of each of the possibile
contributing factors has not been able to be clearly
identified. Action aimed at the local distributor (either
its elimination from the network, or alternatively tight
management of its frontages) appears to be poten-
tially beneficial. A rpad hierarchy will usuaily be
defined principally for traffic management and
geometric design reasons. Salety will be positively
enhanced if the hierarchicai definitions are used to
minimise conflicts between the various functions
which roads have 1o serve.

Local Pedestrian and Cycile systems

There are many axisting exampies of a wide range of
segregated pathway types, but few examples of true
Radburn-style development. Conseguently, the path-
way systems often tend to be superficial additions to
areas served by conventional street systems, rather
than continuous separate networks around which the
area is structured. There are no reports of the safety
characteristics of localities as a result of pathway
provision. Doubt is cast on the cost-effectiveness of
Radburn-type layouts.

Local Area Tratfic Management (LATM) and Strest
Moditications

The literature on LATM is formidable. Information has
been seiected on treatmenis in Holland, Germany,
Denmark and the U.S. to illustrate the types and ex-
tent of schemas. In Australia there is extensive, and
growing, experience with LATM devices, but appliica-
tion of an area-wide approach (both to probilem
analysis and to instatllation) is far less common. The
current Victorian procedures illustrate an appropri-
ate level of guidance and control, which leavas room
for considerable local initiative, The effectiveness of
some individual treatments (e.g. roundabouts, road
humps and stow-paints), with respect either to acci-
dents or speeds, has been demonstrated. Data on the
area etfects ot LATM from various sources verify that
significant accident reductions may be expected
without commensurate increases in casualties on the
boundary roads.

Conclusion

On the basis of this discussion, it can be concluded
that there is at least superficial evidence that plan-
ning directed at one of the five areas (neighbourhood
planning, local networks, non-vehicle routes, street
modifications and local area traffic management) can
produce safety benefits. Cause-and-eftect relation-
ships cannot yet be assumed and the critical
behavioural factors have not yet been positively
identified. Nevertheless, there is a generai consen-
sus that designs and modifications aimed at reducing
speeds are a legitimate and effective means of adapt-
ing driver behaviour, thus contributing to an environ-
ment of care in which the rights and needs of other
street users are respected. This requires more than
isolated devices; innovative design and comprehen-
sive changes are predicated, both ta existing streets
and tc present network layout concepts.

SOME IMPLICATIONS FOR
PRACTITIONERS

Qut of the foregoing material, a number of practical
suggestions and cautions emerges which are sum-
marised below.

GENERAL PLANNING

- Convincing evidence of the safety benefits of plan-
ned communities is difficult to find. Planners shouid
not compiacently accept current practices.

- Reliance an urban organisation to reduce trip
lengths and/or car usage is not an effective safety
strategy, particularly in the short term.

- The organisation of urban activities to reduce
movement conflicts and confusion is probably
feasible, especially at the district and local leveis.
l;owever, there are no ruies by which this can be

one;.

- The safety impacts of proposed land uses need to
be considered, including the pattern of traffic dis-
tribution in the area which resuits.

ROAD NETWORKS

- The adaption of a hierarchical road system may not
be conducive to greater safety. What is important
is how the hierarchy is defined and what then
follows,

- Safety will be enhanced if a hierarchical distinction
is drawn between traffic routes (arterials and dis-
tributors) and the local network. Conventional
practice does this in two ways:

{a) reduction of confiicts and interruptions in ar-
teriat traffic flow, for example by defining
priorities at minor/major intersections; and

(b} exclusion of non-local traffic from neighbour-
hood streets.

- Howaver, commoniy-adopted definitions of road
function are based on questionable concepts, are
difficuit to apply consistentty in practice, and tend
to perpetuate some of the probiems experienced in
older network's. In particular, modem subdivision
requirements often encourage the creation of resi-
dential roads on which traffic speeds and volumes
are high. Inside residential localities, such roads
shouid be avoided. Traffic distributors on the
edges of localities should have minimal direct fron-
tages.

- The following steps have been suggested for iden-
titying road classes in existing urban networks:

(a) The first and most important step is to agree on
which roads are not, under any circumstances,
to be regarded as being available for ‘through’
traffic.

(b) Those arteriais or distributors whose character
is, or will e, local but which also serve impor-
iant nefwork functions (i.e. the ‘limited ar-
terials') are identified.
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{c} A basis for selecting those streets within
localities which are 1o provide links between
arterials/distributors must be devised. These
are the ‘coliectors’, or perhaps better
described as ‘connectors’ in most existing ur-
ban areas.

The number of 'special cases’ should be kept to a
minimum, perhaps by superimposing an ‘amenity’
or local needs scaie on the ‘netwoark function’
scale.

In both new area design and in managing oider net-
works, the length of street on which higher traffic
volumes and speeds are combined with conven-
tional frontages should be minimised.

The benefits and techniques of access manage-
ment on traffic routes are sufficiently well
demonstrated to support their use. However, the
costs and effort are sometimes hard to justify.

Data support a wider spacing of intersections
along arterials, and therefore the practice of fewer
combined outlets from residential ares. However,
the effects on the road system within the localities
also need to be considered; it is likely that some
forms of internal road system feeding fewer outlets
could involve higher accident risk.

Careful thought should be given 1o intersection
type. T-junctions are not always clearly a better
choice than cross-roads. Staggered T-junctions
have their own sorts of problems, and the evidence
does not support closely staggered T-junctions. A
cross-intersection is clearly preferred if signalisa-
tion is likely. In residential networks a designed
roundabout in a cross-intersection is preferable to
the more usual practice of staggering local dis-
tributor T-junctions.

RESIDENTIAL AREAS

- Safety should be considered when the residential

area is being planned. Strict control over street
geometry and prohibition of cross-intersections
will not overcome safety probiems which are in-
herent in the network itself.

Residential areas shouid not be so iarge that local
roads have to carry high volumes of traffic. In large
development units (i.e. areas not broken into
smalier units by defined arterials and sub-ar-
terials), it is harder to keep out unwanted non-local
traffic, to distribute traffic locally without creating
the troublesome mixed-function local distributor,
and to keep all neighbourhood roads ‘local’ in
character.

This implies that a traffic generation analysis
should be carried out on all new residential estate
proposals. As a rule of thumb, a square kilometre of
conventional residential development could
generate of the order of 10000 vehicle movements
each day. The problems that could arise should
this volume he concentrated on a handful of local
roads are apparent. Given reasonably uniform
traffic distribution and wide desirable spacing of
local road outlets onto traffic routes, a desirable
deveiopment unit of not much more than 1 kmz2 is in-
dicated. Areas larger than this wili, by implication,
require the insertion of recognised higher-order
{lower access) roads.

ARRB SR 28. 1984

LOCAL STREETS

- Non-local traffic is minimised by making local
street routes discontinuous or indirect, 1.e. with
low connectivity. There are no reliable analytical
rules by which this can be done. but awareness of
the criterion during design and adequate informa-
tion on traffic demands wtl usually be sufficient.

- Excessive speeds in residential areas should be
discouraged by avoiding long streets and aver-
generous geometrical designs.

- Wide, long, local distributors with conventional
house frontages should be avoided in residential
areas. They typically have poor safety records.

- If such local distributors are unavoidable. it is
desirable to emphasise their traffic function by
‘frontage management’. This involves orienting
dwellings to side (or rear) streets as much as
possible, locating non-residential and space-con-
suming uses on these local distnibutors, requiring
greater ot widths and house set-backs, and pro-
viding wider verges without excessive roadway
width.

- The number of residential allotments fronting onto
streets with very low connectivily (Culs-de-sac
and tight loops) should be maximised.

- Sight distance provisions should be analysed in
each case rather than applying standard design
rules, which often create unnecessarily restrictive
reguirements,

LOCAL STREET MANAGEMENT

- Physical redesign of existing streets can play an
influential role in increasing safety and amenity.
Those proposing changes to local street systems
should be aware of the potential safely benefits
and should draw attention to them when seeking
community support for the schemes. The improve-
ment of safety should be a primary, not incidental,
goat of such schemes.

- An agreed road classification must first be
established, so that each road's acceptable func-
tion and the nature of tralfic control over it can be
specified.

- Street closures, and other farms of network
change, are a necessary but not sufficient tool of
local street management. The range of measures
aimed at moditying driver behaviour is important in
achieving an environment of care for pedestrians
angd cyclists without making substantial changes to
local networks.

- It is advisabie to act in advance of traffic problems,
if possible.

CYCLISTS AND PEDESTRIANS

- Cycle and pedestrian planning should focus firstly
on general improvements 1o their security on the
road system, employing appropriate traffic
engineering, traffic management and construction
and maintenance technigues. Support for segreg-
ated cycle and pedestrian facilities is often based
on exaggerated perceptions of their benefits.

59
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- At the local level, cyclists and pedestrians would

benefit from those local street management
schemes which create an 'environment of care’'.

Segregated paths, whatever other advantages and
attractions they may have, will rarely prove to be
cost effective on safety grounds alone. Preference
should be given to route sections bypassing a
number of conflict points which otherwise would
need traffic engineering or other treatments,
Amenity and convenience (e.g. short lengths of
path penetrating barriers such as railways or
creeks) will common route choice motivations.
Ease of location and construction, in the absence
of any of these other factors, is a poor reason for
bicycle/pedestrian axpenditure and would quickly
be recognised as tokenism. Routes focussing on
schoaqis are obvious first choices. In many smaller
urban areas, sealing road shoulders and clearly
designating them for cycle use is probably more
cost effective than constructing a short length of
segregated bike track.

Radhurn types of subdivision layout contain ele-
ments conducive to road safety, but so may the

80

best of conventional iayouts. The extra costs of
Radbum treatment, which are sometimes substan-
tial, would have to be justified on grounds other
than safety.

If the potential safety benefits of a segregated net-
work are to be fuliy reaiised, pedestrian-generat-
ing activities should not be located on busy road
frontages.

CENTRES

- Salety benefits may be obtained in activity centres

by diverting non-foot and vehicular centre traffic
away from the areas used by foot and vehicular
centre traffic.

Fuli malis will rarely be justifiable on safety
grounds alone, but reduction of total traffic ‘stress’
is often a significant gain.

Various scales of ‘off-street’ centre can create
generally better safety conditions for shoppers.
However, conflicts and 'stress’ in the car parks and
traffic circulation areas need careful attention.
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