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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 
good practice (Chapter 3). 

Since the principal interest of the Study was in the effectiveness of the various recommended practices, Par- 
ticular 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 conclusions 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 before being further promoted. For example. the conventional interpreta- 
tion of 'road hierarchy' accepts dual access and traffic carrying functions for nearly ail 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. 

(c) 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 

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

Twenty-five possible themes for further investigation were identified during the course of the Study (Appen- 
dix 6). 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 strongly indicated for studies on local area traffic management and street 
repianning in older areas, and to neighbourhood planning generally. Improvements in town planning aspects of 
networks and major road management seem to be next in potential value. Pedestrian and cycle aspects are par- 
ticularly predicated in ail areas. 

However, before specific major studies can be recommended in particular areas, it is necessary to obtain 
basic infonation on the distribution of urban accidents and the feasibility and rationale of planning 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, e.g. a comparison of T and Cross intersections (p.40.47-49); an examina- 
tion of the real value of comprehensive planning (p.37-38); a closer look at the differences in accident ex- 
perience between developments from different eras, and their causes (11.32); 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 layouts compared with alternative forms of local layout (p.38. 50). 

(0.35-36). 
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GLOSSARY 

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

ACTIVITY CENTRES 

AUSTRALIAN GUIDELINES 

DISTRIBUTOR ROAD 

EVALUATION 
GUIDELINES 

LOCAL AREA 

MAJOR ROUTESA?OADSMETWCRKS 

MONITORING 
PLAlWED C W N I T Y  

ROAD HIERARCHY 

SCAFT GUlWlNES 

SWVlCEROAD 

TOWNUAWNG 

WlBANFoRM 
URBANSTRUCTURE 

areas or bcalions at wnah them a a Concenlralim of VID enm and womin 
which tnem is considerable peaesnian activity; matly retail in hmclion. but 
including social. ebcational. entenaimant and other bcai points 

document issued in Aumlia u r n  me title 'Road S a i ~ l y  Guidelines for Tom 
Plaming' (DaDartment at Transgod 1978). 

any road serving to distribute tnflic over an urban ana: *hence: 
primary distribufor- s y m y w a  withmalor route: 
d l S f r l C t d i S ~ b u t w - ~  road distnbutlng tmmc at a district I ~ I :  
Iocaf aismkumr-a mad distributing traffic wimm a local ana loltsn 
symnyrous warn 'COIIOCI~~' n other contexts). 
ase-t of the -rea ot s u c e o  and worm of a (ptamng) mensum. 
a oaeral term ussd to cover (h. body of litantun and olming mughi about 
r e e m m w d  O I ~ W  rmncas tor mad satmy. 
a tm u8ed locaaly to cow4 amas bounded by major mums --Merefon 

'naignboumood'. etc. 
those madamSlwqn5 mvhg to cWtribute trafic in m urban ngm. generally 
comnsing those mod8 c m l y  defined as amrials and sub-artenah. 
oaervatim and ma¶urasnt of the w m e  of a mlannnp) mesum. 

a ccmnunity *him 
under Me cMml 01. a smgie umori(y or organisntlm. 
a svrtermtic grading of mdsaccordlng to increasing or dmeamg 
I ~ ~ ~ ~ r t ~ ~ e o I t h ~ i r t ~ l R c - ~ ~ ~ i n g  h t im .  

docurnant issued in Sr*eda u a basis lor pluning olhousnp anw and Me 
ruoootii mad system. tor saiely obIectivws The D- amhasis was on 
segregation 01 di(rerem toma of movement wimm housing amas ISwodisn 
Nationai Board of Uman Plaming 19681. 

a WDsidiary caniagrway consmctsd bahwen the princirml carriageway and 
ma orwerty line. COm(Kt0d only at setected wims with me onncip.~ 
carnageway. 
~ c o m r o l o t c n n p ~ s h t h u ~ p h y s i ~ l r r v i ~ , a 6 i l e w a y  it 
ooOt81es. 10 achieve d..ired social. economic. iesmetic and othr goals 
-Me general mnem or sh.ge of M ufLmn m a .  
tho way m * h ~ c n ~ n d m j o r ~ ~ d u r e r , t o ~ s m n v ~ m t h a r p p o n ~  
lrma~ort ana other n&aks. am arrsnged in M urban me. 

Vrludvlo 'bCal mads'. .nd abraClW O l M  area I l b s M  WCh U 'precinct'. 

bmn c o m p ~ w ~ y  p~annad and dewloped by, or 



ADT 
ARRB 
DOE 
DOT 
LATM 
LOA 
MMBW 
NAASRA 
NCDC 
OECD 
PEC 
ORs 
RoSTA 
TCPB 
TRRL 

ABBREVIATION 

Average Daily Traffic 
Australian Road Research Board 
Department of the Environment (U.K.) 
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 (U.K.) 



Chapter 1 

INTRODUCTION TO THE STUDY 
'Any town so planned that its cltizens are killeo and 
inlured in vast numoers is obviousiy an iol-planned 
town' (Tripp 1942) 

BACKGROUND 

Long before the motor car was dreamed of. planned 
communities were devised as a means of improving 
the health and welfare of citizens (Howard 1946: 
Foster 1981). The above quotation from Sir Harry 
Alker Tripp, dating back 40 years, reflects the long- 
held confidence that town planning. by setting and 
controlling the physical arrangement of urban areas. 
can reduce not only road accidents but also 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 useltrailic 
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 Scatt Guidelines (Swedish National 
Board of Urban Planning 1968). which were con- 
cerned 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 
planning' did indeed create safe cities. 

Town planning and road safety was one of the 
topics in the 1971 national review of road safety 
iasues sponsored by the Department of Transport. 
Australia (DOT) (Loder and Bayly 1973). Interest in 
the subject was sustained by the Oilice of Road 
Safety (ORs). leading eventually to their Road Safety 
Guidelines lor Town Planning (Department of 
Transport 1978). Subsequent interest has been 
directed towards guidelines for safer residential 
areas (Murray 1983). 

It became evident as a result of this sustained in- 
terest that the practices promoted in the 'planning 
and road safety' area deserved close examination. 
and the extent and results of their application should 
be recorded as part of that examination. The Office of 
Road Safety then invited the Australian Road 
Research Board (ARRB) to participate in a Study, for 
which the following 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 safety ... It will be essentially a state-of-the-art review 
with a critical assessment of the value, in safety 
tens. of the proposed and current practices.' 

ARRB SR 28. 1984 

' To identity gaps in research into the potential 
road safety benefits of various planning Prac- 
tices. at both the regional and local scales, 
with particular reference to evaluation needs. 
in order to establish future research priorities.' 

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

' To determine the extent that safety-oriented 
planning practices have been adopted. and to 
identity those factors militating against their 
adoption.' 

' To identity 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 will be referred to as the 'Australian 
Guidelines' throughout the rest of this report) led 
some practitioners to denigrate the value of the 
publication. on the grounds that they were already an 
established and proven part of good practice. 
Nevertheless, this Study has shown the subject to be 
far from clear-cut: the principles are neither univer- 
sally applied, nor are they all 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 adequately been 
scrutinised. although some seem at best to be in- 
effective or inefficient measures. 

At me other extreme of the spectrum was the 
sceptical view that we are unable to identity 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 mrough planning actions may 
correspond with changes in accidents (even i f  they 
do not 'cause' them); nevertheless, according to this 
view, the long and complex chains of causes and 
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effects makes 11 impossible (or at least impracticalJ 
to predict Conlidently the effects of a particular plan- 
ning measure in a particular environment. 

Such questioning 01 the basic premise of 'plan- 
ning tor safety (that behaviour and physical condi- 
lions can be manipulated by planning action to 
reduce road accidents) was not envisaged in the 
Study oblectives. and created the need to pay par- 
licular attention to the elfeclrveness ol  planning 
measures. 

Evidence of eflectiveness was thus specifically 
Sought in the Study. Once a change or redirection is 
proposed in the urban land useltraffic system. a 
knowledge 0 1  the consequences is demanded. Not 
only must there be confidence that the proposed ac- 
tion will produce the result aimed for. but also its 
Other liuely consequences must be anticipated. Im- 
proved road safety is an example 01 a specific motive 
lor planning actions. whose actual effects need to be 
scrutinised 10 see if they achieve what they are 
popularly believed to achieve. and at what cost. 

In summary. and to anticipate the rest of this 
report, the Study confirmed that the subject was 
neither worthless nor exhausted. It did transpire that 
rather more scepticism was warranted than the ob- 
lectives suggested. This is not to Question either the 
premises of the Study or the theory 01 the guidelines. 
Rather. i t  suggested a need tor close 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 

Although more than 400 sources were cited in the 
Study reports (see Bibliography). substantial 
references on this subject are few in number. From 
the modern (post-World War \I) literature. only four 

English-language sources are known to Present 
andlor substantiate planning guidelines lor road 
salety across a broad range of planning activities. 
These are: 
- The Scan Guidelines (Swedish National Board 01 

Urban Planning 1968) 
~ The Australian Guidelines (Department o f  

Transport 1978) 
- Conclusions based on a state-01-the-art review 

by Cameron (1977 a and b) in South Africa 
- Recommendations on practice put forward by 

Harper (1972) based on his earlier work. 

These sources were used as benchmarks for the ex- 
amination of the basis. application and validity of the 
various recommended practices. They are not en- 
tirely independent. being woven in with each other 
and several other sources. Fig. 1 shows the citation 
links between these sources (1.e. who cites whom): 
the importance of the Swedish work via Harper to the 
Australian Guidelines is readily evident. 
~ ~ E S C A ~ G U I D E L I N E S  
The Scan Guidelines (Swedish National Board 01 Ur- 
ban Planning 1968) were issued as a basis for the 
planning of housing and the road system in Sweden. 
The Guidelines were drawn up by a working group at 
the Institute of Urban Planning, Chalmers 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 
safety consequences needed assessing. and that 
was the objective of a series of investigations and 
'competitions' through the 1970s. 

The Scan Guidelines contain 41 principles. with 
supplementary comments and illustrations. The prim- 
ary emphasis is on reducing the possibility for con- 
flict by segregating vehicular hom non-vehicular 
movement. and access traffic horn the traffic distribu- 
tion system. A characteristic of the Scan Guidelines 
is the clear distinction between minor roads and all 
levels 01 traffic distributor. which have no abutting 
access or parking. 

--- 
LDdn I Bwh 1971 

Exwn Grow 

.%few 1972. 1977 

2 ARRB SR 28. 1984 
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Although the existence of the Guidelines was not 
noted in the 1971 Australian review (Loder and Bayly 
1973). no known copies being accessible in 
Australia at that time. reference to it was made sub- 
sequently by the investigators when Supplying 
bibliographical 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 National 
Review. was part 01 the work 01 the Expert Group on 
Road Salety (1972)). the nature of the Scalt 
Guidelines had become more widely known in 
Australia. 

Gunnarsson (1 9821 reports that the Scalt 
Guidelines and the standards derived from them 
served to good effect as a tool for urban and traffic 
plans during the 1970s. They have since been 
replaced by new standards. based mainly on the 
same principles. 

THE AUSTRALIAN GUIDELINES 
By i974. the availability of these broad-ranging 
reviews and guidelines. and a considerable amount of 
specific information on particular measures. was 
recognised (McKinna 1976). But it was felt by the 
Australian Department 01 Transport that the inlorma- 
lion was not being put 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 Scan Guidelines. yet there are 
clear differences between the two both in content 
and effect. Even allowing lor differences 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 Scan Guidelines which 
have already been identified: 

(al The critical emphasis placed on segregated 
movement systems compared with the per- 
missive tone of the Australian Guideline 20 : 
'Pedestrianlcycle routes should be included .. : 

(b) The kind of road hierarchy which would result; 
the Australian Guidelines represent a refinement 
01 the status quo. in which roads serving a mix- 
ture 01 substantial traffic and access functions 
('non-descript roads'. Tripp (1 942) called them) 
are not only tolerated -they are an inevitable 
result 01 the practice reflected in the Guidelines. 

There are equally distinct differences between 
the two in their eflecl. The Scaft Guidelines have 
more readily been applied. partly because 01 the 
stronger influence on application held by the spon- 
soring bodies. and partly because 01 the more 
prescriptive (standards-oriented) nature of  the 
Swedish document. The National Board 01 Urban 
Planning is responsible lor 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 

conslrd3ion 0 1  Seeden s n.gnway System By com- 
parison. tne AJstralian Guioe ines are 0ure.y advIso- 
r y .  the r sponsors naving no direct inlluence over ap- 
plication The att 1-de ot tne implementing autnor.ties 
and prolessiona,s to the Guiaelines is lnerelore im. 
poriant 

SOUTH AFRICAN REVIEW 
The Australian Guidelines admitted to an emphasis on 
'traffic engineering and road design research and 
principles, no attempt having been made to produce a 
comprehensive manual on urban planning'. The 
review work in South Ahica reported by Cameron 
(1977a and b) was restricted even lurther. to the in- 
lluence 01 the layout of the road network on road 
salety. However, many 01 the topics covered by 
Cameron correspond to the scope 01 the Australian 
Guidelines. Since they are supported by extensive 
review material and lead to specilic principles and 
application guidelines, these topics provide a useful 
alternative source in the present Study. 

THE REST OF THE LITERATURE (Brindle 1982al 
Over 400 other literature sources were lound to con- 
tain material which was in some way relevant to the 
Study. Most of these made only incidental relerence 
to salety. or concerned applications 01 the various 
planning techniques for other than Safety reasons. An 
impression was quickly lormed 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 prool or demonstrated justification. 

The dates 01 these publications reflect the in- 
crease in interest in aspects 01 this topic in recent 
years: over 60 per cent 01 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 01 literature 
increased significantly. 

About hall of the material related to urban net- 
works and local area traffic management, with nearly 
one-quarter 01 the sources in each 01 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 

Inaddition to the literature review, direct contact was 
made with government and other bodies. both in 
Australia and overseas (Brindle 1982a). Australian 
local government authorities (LGAs) were initially 
sent a questionnaire whose obiectives were: 
(a) to establish the extent to which local authorities 

have implemented or approved those planning 
activities likely to have road salety benefits 
(defined in 16 Categories): 

(b) to lind out how many 01 these were in fact moti- 
vated by  road salety obiectives: 

(c) to determine whether any form of monitoring and 
evaluation 01 these actions had taken place: 

3 
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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 (only 
changes in a planning or area-wide Context were 
relevant); and 

(e) to identily those local authorities worthy of more 
detailed follow-up. 
The questionnaire was sent in 1978-79 to 352 

local government authorities who met one of the 
following conditions: 

(a) were part of a metropolitan statistical district; 

(b) were part of a provincial city; 

(c) were any small city, town or 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 returns (78 per cent) were 
received and were used as Me basis for the discus- 
sion on Australian practice which is summarised in 
Chapter 3. 

OTHER CONTACTS 

The auestiomaire aimed to find out what has been 
done and exwrienced at the local government level 
It c w l d  reasonably be expected that local govern- 
ment authorities would be aware of virtually all 'on 
the ground' applications of the sorts of measures with 
which this study is concerned. 

It was recognised. however. that local govem- 
ment may riot be the sole or malor source of informa- 
tion on Such things as: 

(a) data collection. analyses and assessments by 
outslde bodies (State Tralhc Authorities. Univer- 
sities and so on]. 

(b) works and reviews carried out by public 
development comorations. regional planning 
bodies and so on: and 

(C) Procedures. planning approaches and assess- 
men13 related to works by government instru- 
nmntalities 

There was also a need to communicate directly with 
government and research bodies overseas. 
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Therefore. a general request for information was sent 
to 24 overseas bodies, 32 Auatralian federal and 
state bodies, and 10 Australian tertiary institutions 
(Brindle 1982a). 

The Australian respondents were those con- 
sidered to be possibly active in implementation. 
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 OECD programs were also contacted. 

The overall impressions IrOm these responses 
were as follows. 

(a) Australian housing and development authorities 
are quite active in the areas which are the sub- 
ject of this study, and attempt to apply positively 
their understanding of the state-of-the-art in 
planning for road safety. 

(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) Consequently. subjective views abound. 
(d) No UIiversity or College reports current or past 

research on the subject. although one reported 
that it WBS contemplating work on pedestrian 
safety and subdivisional design. 

(e) Overseas sources produced several examples 
of assessment of ellectiveness. 

BACKGROUND REPORTS 

This regort is a consolidation of extracts from several 
background reports produced during the cwrse of 
the Study. 

These are listed. wim abstracts. in Appendix A 
and can be referred to for m r e  detalled discussion 
and information. 

In addition. several papers were produced which 
are listed under me author's name in the Eibliogra- 
phy. 

AWJB SFI 28 .19~4  



Chapter 2 

THE SCOPE OF THE PRINCIPLES AND 
GUIDELINES 

OUTLINE 

Before the application and effectiveness 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 piace within what could be 
loosely described as the body of planning thought. 

At this stage, no indication of approval or doubt 
about 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 of 
literature and planning thought specific to the subject 
of recommended planning practices for 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 outlined 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 

QUlDELlNES FOR URBAN FORM AND STRUCTURE 

If accidents occur in the traffic system as a result of 
the numbers and concentration8 of moving vehicles, 
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 (1972) says, 'if people are not on 
the road they cannot be involved in traffic accidents.' 
Cameron (1 977a) similarly states that minimisation of 
total travel distance is 'obviously one means of 
reducing accidents.' 

Thus runs the logic of planning lo reduce total 
car travel. which is a keystone of the various 
guidelines for road safety. Two themes are readily 
identified: 

(a) Manipulation of the urban form (general shape of 
the urban area) and urban structure (location of 
major land uses, particularly residential and 
employment zones) to reduce trip lengths. 

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

The efficiency of alternative 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 different 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 collection 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 modelling 
to that end. 

Attempts to reduce the proportion of travel by 
car are based on the better safety performance of 
public transport. Achieving such an objective through 
urban planning requires not only that available public 
transPort be used but also 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 
effects 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. relates to: 

the establishment of a hierarchical road system. 
principally distinguishing major traffic routes 
from local streets; 
the different planning and design principles 
which apply at each level in the hierarchy; 
pennissable and prohibited connections bet- 
ween different levels in the road hierarchy: 
the number and form of intersections on the ma- 
jor network. particularly concerning the 
preference for T-junctions over unsignalised 
cross-intersections: 

~ ~ a e  SR 2a. 1984 li 
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(el the location of traffic generating (attracting) land 
uses. 

(1) restrictions on the degree and type of access to 
different levels of road: and 

fgj  the provision of routes and networks for non- 
motorised (ravel in a town. 

Road Hierarchy Guidelines 
The importance of a 'functional hierarchy of roads', 
both as good road planning and for safety reasons. is 
one of the most deeply entrenched principles in the 
area covered by this review. 

The estabhshment of a road hierarchy. being evi- 
dently a 'sensible' activity. has seemed not to need 
an empirical basis. Indeed. the subiect by its nature 
does not lend itsell to empirical appraisal and the ra- 
tionale for hierarchically-defined road ClaSSeS seems 
rather to be conceptual. However. implications that 
hierarchical distinctions promote certain accident 
patterns may be drawn from some studies of the dis- 
tribution of accidents and travel on different classes 
01 road (some of which are usefully summarised by 
Cameron (1 977a): see also Brindle (1 978: 19796 for 
a somewhat different picture). In particular, the low 
accident rate found on most freeways (for example, 
Nielsen (1972)) is commonly cited as a justification 
for including more freeways in road programs (Expert 
Group on Road Safety 1972) and. by inference. as an 
example of the benefits of hierarchical road net- 
works. However, a discussion of road hierarchy im- 
plies more than lust 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 degree 
to which they specify the practical meaning of 'road 
hierarchy'. Whereas the Scan 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 itsell. with lit- 
tle practical assistance lor application. In fact. there 
are different concepts of 'road hierarchy'. Apart from 
obvious differences in the ways in which road 
classes can be delined. a hierarchy may (lor ins- 
tance) be based on concepts olurban structure or on 
some sort of theory 01 movement. 

Although the c o m n  intent of typical guidelines 
is to clarify each road's functions and. by inference, 
to reduce conflicts between different functions, mey 
dilfer 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. 

Guideline$ for Intarsectionson Maja Roads 
Typical guidelines refer to intersections along the 
higher-order roads in a number of ways: 
- Minimisation of the number (and therelore controll- 

ing the spacing) of intersections. including those 
between malor and minor roads (OECD 1971: 
Harper 1972: Cameron 1977a). 

- Preference for T-iunctims over cross intersec- 
tions i f  the intersection is uncontrolled (ExDert 
Group on Road Safety 1972: Department of  
Transport 1978: Harper 1972). 

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

Guidelines tor Abutting D e r e l w m t  
Guidelines commonly specify controls on the IOCa- 
tion of land uses relative to elements in the road net- 
work, and the forms of access to properties abutting 
different levels in the road hierarchy. They reflect a 
widely-understood need to locate tralfic generating 
and other incompatible land uses away from local 
streets while at the same lime protecting the guality 
01 traffic service on the arterial system. These con- 
siderations are an obvious extension of the concepl 
that design should reflect role in the hierarchy. 

Access control and control over the location of 
traffic generators, while familiar to practitioners. are 
most commonly encountered in the context of pro- 
tection of traffic service (Marks 1971). but i t  is alSO 
recognised 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 arterial roads on the urban 
fringe should also be anticipated (Harper 1970). 

The rationale behind the guidelines covering 
abutting development and access control is that con- 
llict between malor traffic streams and the traffic ac- 
t ivity generated by abutting land should be 
minimised. The safety benefits do not accrue solely 
to the passing traffic: in fact, the marginal difference 
in accident rate per unit travel from the addition of  
each access point is negligible (although, 
cumulatively. the effect of many access points may 
be significant). This fact is often used to lustily 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 streel 
outlet are significant. Access control tnus potentially 
achieves smoother flow for the major traffic Stream 
and greater salety for users of adjacent land. 

Guidelin~ for Segregated Networks Beyond the 

This report embraces urban planning provisions 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 lorming 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 prolects) at the town and neighbourhood 
level are clearly included, as are 'pedestrianised' 
shopping areas. Matters related to design and traffic 
engineering are excluded. 

The separation of cyclists and pedestrians from 
at least me major traffic routes is a key feature 01 the 
guidelines (Swedish National Board of Urban Plan- 
ning 19681. although the emphasis in safety-oriented 
Planning tends to be placed on local rather than dis- 
trict or town-wide application (Department of 
Transport 1978: Cameron 1977a). 

The principle 01 segregated networks for 
cyclists. either combined with or separate from 
pedestrians, is virtually unchallenged in European 
literature. Opinion is far from unanimous. however: lor 
example official North American bicycle literature 
tends to concentrate more on the practical problems 
of catering for cyclists within existing street net- 
works. 

NOighbarhood 
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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 (1977). for example. submits that a utility 
view of bicycles would influence the kind of planning 
which would follow: specifically, a transportation 
rather lhan solely recreational view of cycling would. 
she suggests, support the need lor bikeways. 

GUIDELINES FOR CENTRES 
In the planner's jargon. 'activity centres' are areas or 
extensive sites which generate a concentration 0 1  
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 college 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 0 1  problem which 
have generated two bodies of lilerature: 
(a) pedestrian movement and security within 

centres: and 

(b) vehicular 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-vehicle segregation. The soh- 
tions both lor pedestrian and non-pedestrian colli- 
sions may be lound in the general strategy of 
segregating all centre circulation (vehicular and 
pedestrian) from non-centre traffic. The concept, i f  
not the practice. is far horn 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 almost entirely in 
terms of pedestrians. and spoke of 'place-segrega- 
lion' and 'time-segregation' of pedestrians and vehi- 
cles, he nevertheless urged remedial actions aimed 
at separating the centre from the principle source of 
danger: 

' If the shop premises cannot be moved because 
the shopping interests are too deeply 
entrenched, lhen the through traffic must be 
drawn away to other conduits.' 
However, salety is rarely a predominant or even 

implicit obfective of centre planning or replanning. 
especially when directed at the pedestrian environ- 
ment. AS Brambilla and Long0 (1976) observe: 'The 
major goal of almost every North American 
pedestrianization ellort has been the revitalization of 
declining downtown relail economy.' European 
programs tend to emphasise the creation or restora- 
tion of pedestrian amenity (OECD 1974). although 32 
German civic authorities SuNeyed by Kuhnemann 
and Witherspoon (1 974) cited traffic engineering and 
economic oblectives more than twice as onen as en- 
vironmental objectives. 

Planning lor pedestrians in retail centres is onen 
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 pedestrians 
and motor vehicles: Stanley (1 977) 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 'mall'. 

Literature on malls and other forms of 
pedestrianisation (OECD 1974; TCPB 1977a: Tuohey 
1978) amply covers techniques and examples, but 
tends to place an emphasis on the reactive process 
0 1  segregation and the detailed design implications. 
rather than on active planning lor 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 lact 
very little information to justity concentration on 

TABLE 1 
FRAMEWORK FOR DISCUSSION OF TRAFFIC SAFETY 

GUIDELINES AT CENTRES 

Re-stwe centre w a y  horn CmrelMmal rosa interlace Avoidarletiai honiager 
Treat mlmea/e i i tsasmjor  a'eriai 
intmmections Radireclanetial lratwc 

Cmrol. reductlon orproteclion 01 Avoidribbon develomnt A8 above 
psdeman CmMiq movemwnia Deueloy, only on one side of 

alie"al 
Kerbaide fsncing 

G ~ s w a r a t e a c m ~ s m n p .  
'Parking mil' (slow mute1 

Seruratlonolvehicularand 'Car-hee centma Mail conversion 
pedearian cKcuiationsyatems Iperipneral oatming) Pedeslrm z w s  or qysims 

Tranrli mi1 
Seieclive pemmed use 
Reserved routes ard standing areas 
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Pedestrian protection througn segregation rather 
than on oiner aspects of centre safety. Bennett 
119741 notes tnat: 

Helping the pedestrian in urban areas' has 
become more and more acceptable politically. A t  
present, however, attention seems concentrated 
on city and suburban centres. These are very im- 
portant places. but only a small proportion of 
oedestrian accidents occur in those short lengths 
of street which i t  is practicable to pedestrianise.' 

GUIDELINES FOR LOCAL AREA PLANNING 
So far. guidelines for broad-scale urban planning. ma- 
(or networks and centres have been outlined. This 
heading concerns the balance of the urban area. 
Tuch of which is not homogeneous but is predomi- 
nantly residenlial. By implication. 'local roads' in this 
discussion are all those urban roads not previously 
covered in the earlier discussion on the hignly-con- 
nective traffic distribution system covering the urban 
area. 

Planning practices have traditionally had a 
strong residential area planning flavour. Both new 
and existing residential areas form the malor portion 
01 the urban area, and provide practising planners 
wttn extensive and relatively frequent opportunities 
lor application of planning techniques. 

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

- within the traffic stream, 

- between traffic and other road users. and 

- between traffic and adlacent activities (or land 
uses). 

The general objective of the Australian and other 
guidelines relating 10 local streets in both new and 
existing areas, is to reduce conflict (or at least its 
consequences). Three types of strategy are implied: 

la1 Minimisation of conflict within the traffic stream 
by separating local traffic from arterial traffic. by 
clarifying the local network to avoid or at least 
reduce conflicting movements. especially at in- 
tersections. and by minimising conflict with 
pedestrians. cyclists and crossing or merging 
tralfic. 

1131 Segregation of vehicular from non-vehicular 
traffic. 

I C 1  Moderation of vehicle behaviour so that it is 
more compatible with other uses of the street 
soace. 

Essentially. (a1 and (b) focus on simplitying compo- 
ienls of road use by keeping them apart as much as 
Dossible. and IC) locusses on integration. Implicit in 
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all three are elements of orderliness and simplicity in 
the traffic system. These various functional charac- 
teristics can be specifically expressed in road safety 
terms. However, in various forms. the strategies can 
be traced through the historical development of local 
planning ideas. in which road safety has been at best 
an incidental oblective. The evolution of planning 
ideas demonstrates that the origins of current resi- 
dential area planning. and even elements of the safety 
guidelines. were not all essentially directed at max- 
tmising road safety. 

Most 01 today's accepted 'safe' residential area 
planning practices arose from observations on the 
Performance 0.1 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 is seen largely (and originally evolved) as 
good planning and design practice in the broad 
sense. The dellnition of areal units (e.9. 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 localities. the provision of full or partial 
separation of motorised from non-motorised traffic. 
and even the extensive use of culs-de-sac illustrate 
basic elements of the safety principles which are far 
from recent concepts (fig. a. 

The segregation and integration approaches 
give rise to quite different guidelines, as the com- 
parison of the Australian and Scan Guidelines in 
Chapter 1 showed. Absolute segregation of vehicular 
and non-vehicular movement is the keystone of 
guidelines following the Scan model. On the other 
nand. guidelines originating from traffic engineering 
approaches (particularly those based on US. 
studies) tend to emphasise vehicle occupant safety 
through traffic network design. There is also a 
widespread recognition in the Australian Guidelines 
and other expressions of currently-accepted good 
practice that Ihe form of the road network should act 
to exclude traffic from local areas il it has no purpose 
there. In most cases, these various objectives are 
reflected in guidelines which relate to the planning 
and design of the networks themselves rather than 
the total 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 favoured. 

- Pedestrian and cycle provisions - paths linking 
local activities: connection with town-wide path 
system. 

- Management of existing local areas -control over 
changes in land use: correction of network dell- 
ciencies: elimination of cross intersections: area- 
wide traffic 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 reported 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. i f  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 planning measures were being applied 
explicitly for safety motives, and on the extent of 
monitoring and evaluation which had subsequently 
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- 
pondents 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 reported in each of the listed planning 
areas 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 16 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 local streets. and this 
item is omitted hom Table 4. 

MONITORING AND/OR EVALUATION 
The balance of the questionnaire sought to identify 
those authorities who had attempted to monitor the 

safety results 0 1  any 01 tneir p anning actions. or who 
nao evaluated sucn actions in salety terms Tne POSI- 
live responses in any single panning category were 
very tew Taole Ssummarises tne n-mbers 01 respon- 
dents in each State wno reporteo mat tney nad 
monitored or evaluate0 any one or more planning ac- 
tions. . 
FOLLOW-UP ON SPECIFIC ITEMS 
This apparently promising group 01 respondents 
formed the basis of subseauent lo1 OW-UP. tne p-r- 
pose 01 whicn was to ootain specilic information on 
the evaluation and monitoring tecnniaues. and Ihe 
results ooserved by tne respondent A,tnorities 
wnicn had reported eva uation or monitoring in one or 
more 01 the listed planning areas linckding area- 
wiae programs 01 street mprovementt were as*eo . I  
they naa actual data and calculations. or 11 the 
monitoring and evaluation was sub,ective Taole 6 
summarises tne results 01 this fol ow-UP 01 71 local 
adtnorities whlch origina ly indcated that tney ha0 
some lorm of aata on or naa oo.ect wely eva dated 
any 01 tne items on me survey lorm (otner than locai 
area tranic management) none were able to Prod-ce 
actual oata. 

This simple observation is a signilicant and im- 
portant finding. I t  does not mean. nowever. tnat no 
data exist on tne eflectiveness 01 Adsirallan practice 
in the area covered by the survey. AS a specilic en- 
quiry in (ne to low-UP, data were as0 sougnt from al 
local autnorities which had indicated area-wide (i.e 
otner than !solated) appl cat80n 01 physical changes 
to the connectivity 01 local street networks. a subiect 
already wed documented ana known to the Onice 01 
Road Satety IDoT 197181 Table 71ists the results. 0 1  
57 autnorclies reporting application 01 the above 
items on an area-wiae oasis Ian interesting ligdre in 
itself). six were able to proouce data to test tne 
eflectiveness 01 some 01 tnese measures. Severa. 
others reporteo tnat accldent data would be avai a- 
ole retrospectively if reauireo, wnicn cou6d be com- 
pared with molementatton costs Since the time 01 
tne Survey. tne auantity 01 local government mlorma- 
tion in this area nas grown even Lrtner 

PLANNED COMMUNITIES 

In this discussion. the term 'planned community' IS 
used to describe new or substantially expanded ur- 
ban communities which are comprehensively planned 
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TABLE 2 
SURVEY OF LOCAL GOVERNMENT AUTHORITIES -NUMBER OF 

RESPONDENTS BY REPORTED ACTIVITY 
ReQOriing one of Reponing none of Toial 

more listed listed 
aciions. actions 

NW soum waies 88 5 73 
Victoria 87 4 91 
OJaeMlnd 21 2 23 
SOulh AuMaha 37 0 37 
Weuetn Awlralia 30 2 32 
TSDnnlS 14 3 17 

TOla  257 16 273 

Notes 
I e uyolfhn 18pl~minpac1~on~1~sl~~nrnsuN0vformlBnndle  1982a),orans-wi~~pppllEatiOn 
of local slmetmmagement lecmigw~ See 11s in Table 3 

TABLE 3 
NUMBER AND PERCENTAGE OF RESPONDING LO. 'S WHO REPORTED 
IMPLEMENTATION OF SPECIFIED ACTIONS IN THEIR MUNICIPALITIES 

AUSTRALIA 1978-79 
No anda.ofLGA'swhorepmed 
implemntatm of stated action 

Metro Non-metro Toial - 139) fn - 1341 fn - 2731 _ _  - 00 

STRAlEGlCR*MING 
Plnlomimmii mual 43 31 29 22 72 26 
Ro.dhnrshy 6s 47 51 38 116 43 
R w u c ~ d c u t n W  I 8  12 7 5 23 8 
*"v om 0 r m  0Ith.M 78 55 55 41 131 4a 

Location illno md r c e m  68 47 U 33 110 Lo 

LOCAL W l f f i  

82 45 n 20 88 33 
42 39 21 18 63 23 
81 58 59 U 140 51 
16 I2 10 8 28 10 
30 22 14 10 U 18 

111 80 80 eo 181 70 

27 75 48 33 29 22 

57 41 35 28 92 34 
e4 60 90 67 174 e4 
54 39 52 38 lw)  39 
85 47 70 52 I35 49 

113 81 102 78 21 5 79 

EXISTING LOCK SrrmT m S  
InlarMCtlon wsibilitv 92 68 e4 48 1% 57 
Control roadaids hazards 50 36 30 22 80 29 
A m - w i d e  chmgas 46 33 11 8 57 21 
Any ma or more 01 ltmaa 112 81 78 57 I 9 0  70 
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TABLE 4 
NUMBER AND PERCENTAGE OF RESPONDING L.G.A.5 WHO REPORTED 

IMPLEMENTATION OF SPECIFIED ACTIONS IN THEIR MUNICIPALITIES EXPLICITLY FOR 
SAFETY MOTIVES -AUSTRALIA 

No and 'ot  LGA s who reported 
safety mrrves for rmplemenratron 

olstatedactron 

Merro Nan-merro Total 

13 7 

2 

I 2  

0 
I5 
22 
4 

10 

30 

21 
66 
26 
36 

80 
42 

I 6  
20 
13 

18 

15 
36 
27 
25 
33 

85 

37 
79 
48 
55 

87 
e4 

4 
I 1  
2 

6 

6 
4 

14 
2 
8 

20 

19 
74 
29 
35 

60 
22 

14 1 1  
22 24 
29 4 

I 4  16 

22 15 
I 9  19 
24 36 
20 6 
57 18 

89 50 

54 40 
82 140 
56 55 
50 71 

94 140 
73 64 

15 
21 
17 16 

1r 

30 
26 
23 
41 

67 

43 
80 
52 
53 

90 
60 

TABLE 5 

NUMBERS OF LOA'S IN EACH STATE REPORTING MONITORING 
OR EVALUATION OF ONE OR MORE PLANNING ACTIONS' ON 

SAFETYGROUNDS. 1978-79 
Number reoonino nmnrlorino 

12 I471 I O  1441 22 191 I 
1141 41191 5 1231 

I O  I251 21121 12 I571 
IO I221 41101 14 I321 

1 m 0 1101 11171 

42 11391 29 11341 71 12731 



TABLE 8 
RESULTS OF FOLLOW-UP ENOUIRIES ON MONITORING AND/OR EVALUATION OF 

PLANNING MEASURES 
UP TO 1978-79 

Numoer Result o! Forrowuo 
Total Reporting 

LGnS Monitoring NO Some NO Nor 
Respomrng analor Dara Oars Reolv Conracrea 

7 - 3 7 

91 22 8 6 8 

73 

23 S - - 4 1 

5 - 4 3 

32 14 6 - 4 1 

SI 

17 1 1 

17 - 
1 2  

TABLE 7 

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

UP TO 1978-79 
ReUr  of Follow-up 

Number 
-mg No SMn No Nor 

"IsoUmW11.c 14 8 0 I 7 
vim. 13 1 3 3 6 
QJNlWM 1 0 0 1 0 

SoumAUSUUl. 13 6 2 2 3 
w.n.mAIMlnla 15 7 I 4 3 
Taanmma 7 0 0 0 1 

TOIsl Au.hlm 57 20 6 1 1  20 

Nota. - lMLl ~ r m n g ~ t n r m 9 W . ~ i w u w o l m  u.wld. scmm8. 

Aw/rcanon' Dan 0.0 - - ReoQ Contacted 

and developed by, or under the COMrol of. a stngle 
authority or organisation. OT particular interest are 
the planning opportunities which such control pre- 
sents, and the unique physical conditions which may 
resuit. The degree to which planned communities do 
in fact create conditions which are different from 
elsewhere varies considerably. Privateiy-develooed 
new communities are inclined to place less emphasis 
on the 'public good, especially when this is not 
reflected in the price which home buyen are pre- 
pared to Day. Deoending on tne n a w e  and strength of 
control exerted by supervising authorities, private 
development may also be expected to place less 
emphasis on the maior movement networks than on 
local networks and neighbourhood design. 

Since planned cornunity construction, public or 
private. permits coordination and integration of Me 
land use and traffic systems, it provides opportunities 
for the application of all of the guidelines discussed 

in me rewow of Town PIamhg wd Road Safety. That 
in itself creams a problem for me pr since the conse- 
quences of specific types of development or control 
then become difficult to segregate. 

The original British Garden Cities (LetChWorth 
1903: Welwyn 1919). which evolved from the 
8ocially-ariented Conceots of me 19th Century in- 
dustrial utopian visionaries (Rommee. Owen, Salt. 
Cadbury. Lever, Buckingham and OthWSl and the 
writings of meneezer Howard (1 906). themselves in- 
spired planned communlties in the U.S. and Europe. 

Between 1946 and 1952.14 'Mark 1 ' New Towns 
were commenced in the U.K. More than 30 New 
Towns were eventually designated. currently hous- 
ing ovef two million people. 

As me snow-places of the state-of-the-plan- 
ner's-art (or. more PreClSeIy. its several different 

14 
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states). planned communities not unexpectedly dis- 
play mosl of the guidelines in combination. Perhaps 
the emphasis should be reversed: in a very real 
sense, the new towns have heioed to shape the 
guidelines which act as models for planning practice. 

This is not to say that me planning princioles 
demonstrated in planned communities have been 
similar in all placesat all times. For example. the Mark 
I British New Towns refined a land use/road model 
which lirst emerged before World War II. Subsequent 
New Towns displayed an evolution of planning ideas 
and community tastes, especially with respect to in- 
creasing car ownership. which created quite different 
urban areas. 

For example, while a hierarchical segregation of 
traffic movements, and provision of separate path- 
ways for pedestrians and cyclists. are features of 
most U.K. New Towns, there are many degrees O f  
achievement of these features and many ways in 
detail of putting the guidelines into practice. 

In continental Europe. there are many examples 
of large scale planned comn i t i es .  especially in 
Holland, Germany and France, most 01 which are con- 
tiguous with or satellite toexisting large urban areas. 

Few are clearly separate from existing urban 
areas, in the earlier British style. but there are many 
examles of comprehensively planned urban binge 
communities. Most 01 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- 
ples of planned neighbourhoods and centres in which 
the road safety guidelines find application. e.g. the 
suburbs and domitory satellites of Stockholm 
(Vallingby, Arsta. Forsta. Grindthorpe) and the 
lamous town 01 Tapiola. Helsinki, which was the work 
of a non-profit welfare and housing organisation. 

In Eastern and Southern Europe there are several 
examples of new towns created as part of a program 
of regional economic development by the Stale. 

Plarmed 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 pr0dOminanCe of private ehterprise planners) are 
planned communities in the US. 

The US. Government. thrwgh the US. Housing 
Comoration. had made funds available during World 
War I 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 corporations 
continued their first tentative trials in town planning'. 

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

AUSTRALIAN PLANNED COMMUNITIES 
Ripples 01 the Garden City and Garden Suburbs 
movements were felt in Australia 1e.g. the 191 9 South 
Australian Garden Suburb Act which enabled Colonel 
Light Gardens -formerly Milcham Garden Suburb - 
to be lald outl. and there were echoes of  the earlier 
attempts by the enlightened industrialists (e.g. H V 
McKay's 1905 model housing venture for workers at 
his Sunshine (Vic.) plant. and the housing estale oro- 
vided by the Cadbury comoany around its Hobart lac- 
tory). 

But. of existing urban areas. only Canberra and 

part of the contiguous suburbs). could claim direct 
descendancy from the Garden City-New Towns 
philosophy. although some housing ventures (such as 
the Kwinana 'new town' commenced in 19521 at- 
tempted to apply the neighbourhood principle. wlth 
varying degrees 0 1  success. The change 01 govern- 
ment in 1972. and the subsequent creation 0 1  the 
Cities Commission. marked Ihe first attempt at a na- 
tional program 01 new town and growth centre 
development with an emphasis on selective rather 
than dispersed decentralisation. 

Much of the resultant planning remains unfulfilled 
Of the 17 centres nominated by the Cities Commis- 
sion. a lew (such as Bathursl-Orange. Albury- 
Wodonga and Macarthur) got to the stage 0 1  having a 
functioning development control organisation wilh 
staff. The Macarthur area, while not quite a 'new town 
in the conventional sense, is nevertheless tne most 
actively developing. comprehensively planned and 
controlled urban area outside Canberra. 

In AlburylWodonga. where the plans generally 
present an alternative to normal Australian urban 
development. some construction has been com- 
pleted bul neither 01 the two planned 'new town ex- 
tensions of the city have yet taken on a Coherent 
character. Bathurst-Orange. like Geelong, is actively 
promoting development but has not DrOduCed its 
'Newcity' (Wright 1977). Perth's northern and norm- 
western regions are experiencing rapid growth and 
producing noteworthy land use-traffic planning from a 
combination of private entemrise and public control 
The other urban areas have generally Conlinued to 
expand in a conventional manner. 

Note should also be made of private enterorise 
'new towns'. Australia has a long tradition of 'planned 
(in the sense 01 deliberately laid out) towns for short- 
term purposes. e.g. outback weapons research 
establishments. and also of transitory townshios in 
mining areas. But many of the provisions made by 
mining companies in the 1960s and 1970s to house 
employees illustrate planning ideas of the time. 
These towns represent a substantial proportion 0 1  
new urban area creation during a time when there 
was much talk but relatively Iitlle progress on the 
Growth Centres concept. The new mining towns of 
the Pilbara. for example. have provided accommoda- 
tion for more than 30 000 people in total (Government 
of Western Australia 1976: Taylor 1969). 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 oro- 
vide interesting illustrations of local planning ideas. 

To summarise: only Canberra's component town- 
ships offer illustrations of planning ideas Combined in 

Elizabeth. about 30 km north of Adelaide (and now 
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a .new town context over a relatively long period up 
to the present time. Elizabeth dlustrates aoplication 
of  new town planning Ideas current 30-40 years ago. 
and Macartnur may provide illustrations of  current 
manning concepts under me control 01 a single 
development body Other Australian new towns and 
growth centres do not. for me oresent at least. pro- 
vide examples of land uselnetwork planning above 
me neighbOurhOOd level under a single development 
control body. 

Canbwa 
Canberra s comprenensive planning and develop- 
ment. especially since the creation of the National 
Capital Development Commission (NCDCI in 1958. 
not only demonstrates many 01 the olanning princi- 
ples discussed in this report but also provided much 
of the experience and expertise utilised in the 1970s 
w e n  there was a temporary upsurge in planning in- 
terest in Australia. Canberra s seauential develop- 
ment over tne last 25 years reflects changing 
philosopnies and emphases in town planning. Conse- 
quently. some planning and design ideas were imple- 
mented in one part of Canberra and not in another. 

Up to 1958 Walter Burley Griffin's plan lor Can- 
berra remained remarkably intact. While the physical 
end-product of Griffin's plan has strong aesthetic ap- 
peal. both in plan form and as seen on the ground. 
those parts of Canberra today which are based on the 
Griflin plan represent a different. older branch of plan- 
nmg evolution to that wnich led to the British New 
Towns and in the US. to the neighbourhood layout for 
Radburn. New Jersey. in 1928 

In practical terms. this meant tnat Griffin's plan. 
and those elements of Canberra today which conform 
to it. did not consciously embody the principles of 
neighbourhood. road nierarcny and concern for pro- 
tected movement systems which were characteristic 
0 1  me new town planning ideas which were evolving 
at that time. 

Thus. a study 01 tke possible effects 01 'new 
town planning in Canberra on traffic accidents 
necessitates the separation of North and South Can- 
berra. which embraces the Griffin design. from obser- 
vations on tne later towns of Woden-Weston Creek, 
Belconnen and Tuggeranong (Fig. 3. in which lor the 
lirst time Canberra saw application 01 the neighbour- 
nood planning unit (at least initially). a hierarchy 01 
roads defined by degree 01 access, and specific pro- 
visions lor pedestrians. 

Westerman (1 975) notes that. while the three ex- 
lsting Canberra new towns were planned within short 
inlervals 0 1  eacn other and thus have similarities. 
'there has been a continuing development of new 
concepts which is reflected in their structure.' 

Common through all the post-1 960 development 
In Canberra is a strong hierarchy 01 roads. The plan- 
ning and design implications of the hierarchical 
definitions do not appear to have varied significantly 
between me successiv? stages of development 
since 1960 

However, the tnree Canberra new towns do differ 
in their treatment 0 1  pathway netwprb s. While 
pedestrian links witnun neignbPurhOOdS were a 
leature 01 the earliest suburbs within Woden on- 
wards, a stronger concept 01 pedestrian land. later. 

bicycle) routes extending between as well as within 
neighbourhoods was later applied in Belconnen. 
focussing particularly on the Belconnen Town Centre 
and the group centres 

Tuggeranong represents a significant step for- 
ward in 'off-road movement planning A specific 
design pnilosophY lor non-motorised travel. and its 
influence on town structure. emerged (NCDC 1977a) 
The neighbourhoods and hierarchy 01 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 planning, 01 different fons 01 town 
structure. and different degrees 01 segregated route 
planning. although it will be some time yet before 
some of the more detailed analyses can be made 
Tuggeranong is still only partially developed (tne 
population in 1983 being about 40 000 With a target 
of 90 000). and Belconnen. approaching Itdl develop- 
ment. will need some time lor normal patterns 01 
usage to be establisned 

URBAN FORM AND STRUCTURE 
PLANNING PRACTICE 

The review of international practice noted ah interest 
by analysts in the effects 01 urban structure on trip 
making since the early days of urban modelling in the 
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1950s and 1960s. Studies have tended to be 
theoretical rather than practical (Hemmens 1967: 
Latham 1978: Ogden 1970; Rice 1977: Voorhees. 
Barnes and Coleman 1962; Bassett 1977; Jamieson, 
MacKay and Latchlord 1967: Loder and Bayly 1976a: 
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 lor road Salety mo- 
tives. There are no reports of measured trip making 
consequences of particular urban patterns following 
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 lor Australian cities typically contain 
some reference to the relationship between urban 
structure and trip making, but have lacked lormal 
analyses 01 this relationship. Any effect it might have 
on the adopted Structure is intuitive. In some cases 
major planning studies omit any reference to minimis- 
ing travel or trip lengths. 

There has been a handful 01 analyses of the trip 
making consequences 01 various land use and ac- 
tivity location strategies (lor Canberra and other 
cities). These include the analysis 01 work trips in 
Tuggeranong by Morison. Gordon and Bell (1970) 
and the demonstration of the use of the TRANSTEP 
package by Nairn and Partners (1978). TRANSTEP 
was also used lor this purpose in Albury-Wodonga 
(De Leuw. Cather 1974). 

There is, however, no reported case of subse- 
quent analysis 01 trip making in those places where 
such considerations influenced the planning deci- 
sion. Verbal enquiries during the course 01 the study 
were similarly negative. 

Elizabeth (S.A.) presents an example 01 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 01 London 
are more sell-contained with respect to employment 
than comparable towns around London, but argued 
that the benefits 01 this sell-containment are com- 
paratively small because the towns themselves are 
small compared with the rest of the London region. 
Forster (1 974) presented data on Elizabeth's 
worker/job balance in various employment 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. 

LOCAL GOVERNMENT RESPONSES ON PLANNING 
URBAN FORM AND STRUCTURE 
Of the 72 local authorities who reported that their 
areas were subject to a planning strategy which lo- 
cated activities such lhat total travel was reduced 
(Table 3). only 13 claimed that the motivation was for 
safety reasons and only 11 claimed that the eflects 
had been monitored andlor evaluated. Follow-up en- 
quiries yielded very little firm data to substantiate 
this response. In fact. only two local authorities were 
able to verify that an appraisal had taken place (Sale. 
Vic. and Woodville. S.A.). Both 0 1  these in fact reler- 
red to arrangement of activities at the local, rather 
than regional. scale. 

Similarly, 01 the 23 who reported attempts to im- 
plement a transport plan aimed at reducing car travel. 
only four suggested a safety motive and six claimed 
some monitoring andfor evaluation. None of these 
produced data relevant 

In summary, it is concluded that. while the eflec- 
tiveness of regional Structure planning lo  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 effects 01 planning at this scale on 
road accidents. 

MAJOR ROAD HIERARCHY 
PRACTICE 

The establishment of a functional hierarchy 01 traffic 
routes is reflected in design guidelines, codes 01 
practice and regulations in many countries. the 
specification of consistent design standards lor 
different types 01 road (particularly the higher-order 
roads) in particular being an almost universal prac- 
tice. Indirectly. salety objectives have influenced 
these standards 

However, this review exposed no cases where 
the accident consequences 01 a hierarchical basis 
for road delinitions. design standards or management 
practices had been quantified. Furthermore. only in 
Sweden (Swedish National Board 01 Urban Planning 
1968) has a code promoted hierarchical functional 
classes specilically lor salety reasons. 

In Australia. the practical application 01 road 
hierarchy concepts above the local street level 
seems to be limited to 'new town' type 01 develop- 
ment (e.g. Canberra and Albury-Wodonga) and traffic 
management in existing networks. 

The promotion 01 functionally-based road desig- 
nations as a basis lor traffic management and other 
aspects 01 operation 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 lunctions and the nature 01 traffic control 
over it can be specified (Brindle 1979~) .  

This was the intent of Melbourne's Hierarchy of 
Roads Study (MMBW 1980). which noted that.the 
need for the designation of a live-level road hierarchy 
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for metropolitan Melbourne arose from factors such 
as the detriment caused by through traffic in local 
streets. Ihe importance olroad goods movement, and 
the coordination of all components of road transport. 
Salely was not listed. although its inclusion as an 
aspect 01 amenity is implied in the discussion. Tables 
included in the report suggest ideas on transport and 
land use management measures on the higher orders 
01 road. noting that safety could be one of three pur- 
Poses of the measure (Ihe other two being movement 
and amenity). It is too early yet to judge the extent to 
which the recommended road designations will affect 
accident experience. 

A similar intent was behind discussions en- 
couraged by the Traffic Authority ol New South 
Wales. which led to their publication 'Functional 
Classification of  Roads' (Traffic Authority t980a). 
The report. according to its foreword, was prepared 
'for the guidance of councils. consultants and other 
authorities in the preparation 01 road hierarchy plans 
based on the lunctional classification of roads and 
wi l l  assist the councils in their planning lor traffic and 
environment.' An increase in activity by councils in 
Sydney to thal end is expected over the next few 
years. 

The designation of road hierarchies a i  the 
municipal or subregional level lor traffic management 
and other purposes is tar from a recent activity. Bel- 
monl (W.A.). Woodville (SA.). Hawthorn (Vic.). and 
Caullield (Vic.) provide examples going back ten 
years or more. Only Woodville (S.A.) has any docu- 
mentation 01 the accident consequences of the action 
which followed, which relate to local street traffic 
management. Richardson (1 983) describes a 
noteworthy recent example in Stirling (W.A.). 

LOCAL GOVERNMENT RESPONSES ON MAJOR ROAD 
HIERARCHY PLANNING 
It was noted in Table 3 that over 40 per cent of res- 
ponding LGAs at the time 01 the survey had some form 
of specilied road hierarchy. This response must be 
interpreted Somewhat cautiously. Although the 
emphasis was on application to new development, 
aflirmative responses were somelimes obtained from 
established urban municipalities such as Brunswick 
and South Melbourne (Vic.). Waverley (N.S.W.). and 
Henley and Grange (SA.). This indicates that many 01 
the responses reler not to new road hierarchies. but 
to specilication 01 hierarchical labels to existing net- 
works which the previous discussion noted was the 
Predominant area 01 application 01 hierarchical road 
concept with respect to the malor road network. 

Under the present heading. the conclusion that 
can be drawn lrom the Survey response is that. while 
belie1 in the value of establishing a road hierarchy is 
widespread and many local authorities operate some 
lorm 01 hierarchical road classification lor design or 
trallic management or both. fewer than a quarter 01 
the cases where road hierarchies apply are recog- 
nised to have had safety motives. and only one 
municipality has produced any data on accident 
elfects. This one case (Woodville S A . )  stands out as 
a pioneer 01 area-wide local traffic management in 
Australia. and 11 is in that context that its application 
01 a road hierarchy (basically a simple distinction 
between arterial and residential streets) must be 
evaluated (Vreugdenhil 1972 and 1976). 

PLANNING PRACTICE AFFECTING 
INTERSECTIONS ON MAJOR 

ROADS 

The widely accepted principle that uncontrolled 
cross intersections should be avoided on the arterial 
network has long had lormal sanction (Ministry 01 
Transport 1966). Application of the principle - and 
related guidelines governlng the spacing of malor 
and minor intersections on the major network - IS 
widespread. especially innew towns and other cases 
where considerable control can be exerted on the 
whole road network. The high quality 01 road planning 
and intersection treatment found in new towns around 
the world makes it difficult to isolate Ihe specilic 
benefits 01 particular aspects 01 the planning. such as 
the nature and spacing 01 intersections. 

Rules governing the location and spacing 01 in- 
tersections on the more important roads are com- 
monplace (e.9. the minimm 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. Del Mistro (1 9801 developed a 
model lor the optimum number of access points to 
residential areas in order to minimise accidents. 

Given that the preference lor T-Junctions over 
cross roads is so deeply entrenched. the limited 
number of reported comparative assessments, and 
the lack 01 detail in those cases that are reported, is 
perhaps surprising. Retrospective analyses 01 acci- 
dents at samples of existing intersections 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- 
tion. 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 Ihe widespread recognition 01 the 
influence 01 intersection type and spacing on acci- 
dents and traffic llow. The Guide calls lor avoidance 
01 unsignalised cross intersections on major urban 
roads. and spacing of intersections at a minimum 01 
350 to 550 m. The desirability of connecting local 
street systems to the major road network through a 
limited number of local distributors (or collectors) IS 
also recognised. 

Table 9 presents inlormation on the frequency of 
intersections on a selection of major roads {I e. prim- 
ary or district distributors. commonly also cdiiez 'ar- 
terials and subarterials'). The areas chosen ora all 01 
recent vintage. being developed in the past two 
decades, with the exceptions 01 the route in Elizabeth 
S.A. (which is interesting as a reflection of what was 
regarded as the best of Anglo-Australian town plan- 
ning practice of the 1950s). and Northbourne Avenue 
in Canberra. 

Three observations can be made from Table 9. 
Firstly. the ideals of hierarchical road planning would 
prohibit access streets from Connecting directly with 
major routes. 01 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,) 

18 ARRR SR 28 1 Q A d  
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TABLE 8 
MAJOR/MINOR INTERSECTION ACCIDENTS/lO MILLION 

VEHICLES ENTERING 
Indiana Vicroria Finland 

(cited by (Harper (Kiveia and 

1-iunction 1 8-26 mean-28 mean-23 

Crm-imeraection 17-68  mean - 4 7 mean-45 

Cameron 1977a) 1966) Lyly 19801 

TABLE 9 
INTERSECTION SPACINGS ON A SELECTION OF MAJOR 

(PRIMARY OR DISTRICT DISTRIBUTOR) ROADS 
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3 1 0 e 0 0 0 1 1  

2 2 0 0 0 2  2 4  
1 0  

12 

0 2 3 0 1  
2 , 0 8 0 0 0 I 8  

. 

Secondly. cross intersections formed by access 
streets and local distributors on major routes are by 
no means uncommon (although they would 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 turns 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 hinges of existing cities, 
the maior road network is largely constrained by the 
existina rural road oattern and/or the pattern formed 

State, regional or local authorities set down a basic 
malor road pattern prior to lurther subdivision. 
Perhaps the best and most extensive example 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 of ma]or/mator 
intersections is not great. given the different ways in 
which the malor road pattern comes about. Most fall 
in the range 1000 to 1800 m. (The extremely regular 
road framework in Noarlunga (S.A.) creates square 
development cells with sides about 1100 m long. The 

b y  the boundaries of broadacre landholdings. Some- 
times de facto major routes (in the district aistritJutor 
class) emerge through usage and suoseauent exten- 
sion into neighoouring 5~burPs. More rarely the grio road pattern) 

.ower average spacing in Table 9 arises part,; lrom 
addit onai T-l,nclions created on one section of tne 
Mam SoLtn Road where it tdns aiagonaliy across the 
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However, the density 01 minor intersections with 
the malor routes covers a much greater spread. horn 
one to two per kilometre (typified by the 'model' 
developments in Mill Park, Victoria and the new areas 
~n the northern suburbs of Perth noted in Table 91 to 
more than seven per kilometre in the Elizabeth (S.A.) 
example. A value of two to three local street connec- 
tions per kilometre could be regarded as conlorming 
IO commonly accepted best practice. Several of the 
examples in Table 9 con lon  to that criterion, and 
many more examples could be found throughout 
Australian cities. 

Similarly. while overall intersection spacing in 
about half of the cases listed is lower than conven- 
tional highway design rules of thumb (about 300 m). 
the Scan guidelines 1300 to 600 m. depending on 
road status). the NAASRA (1972) guidelines (350 to 
550 m minor 'malor urban roads') and other sources 
(e.g. 250 m in OECD 1971). 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 all uncommon. 

LOCAL GOVERNMENT RESPONSES ON MAJOR ROAD 
INTERSECTtONS 
The local government survey did not explicitly raise 
this question. except in relation to the more common 
matter of road networkS inside subdivisions. 

Neither the local government survey nor the 
general review of Australian practice revealed any 
reported attempt to evaluate the safety effectiveness 
or the cost and other ilrplications of the intersection 
planning practices described in this section. 

PLANNING PRACTICE AFFECTING 
ABUTTING DWELOPMENT 

Planning guidelines governing the safety impact of 
abutting development concern the nature of both me 
land use and its interface wim me road system. 

Control over the location of land uses (and hence 
the type and intensity of uses abutting different levels 
01 road) is an integral part of zoning and development 
control, and is exercised to varying degrees in those 
countries where such planning controls exist. 

South Ahican data showed a significantly higher 
accident rate for retailing and commercial bontages 
than for residential and other land uses (Del Mistro 
and Fieldwick 1981 1. There is a relatively small body 
of intonation on the effects of bequency and type of 
access points on accidents (McMonagle 1952: Box 
1970: Uckotter 1974: McGuirk and Satterley 1976). 
which provides little practical guidance other than 
confirm a positive relationship between access he- 
quency and accidents. This may not be causal. 

To some degree, access restraint is observed 
widely throughout the world but precise measures of 
the methods used. and their results, are not reported. 
Marks (1971 1 gives a comprehensive description of 
the rationale and techniques of access management, 
but without specilic examples or reports on degree of 
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application. Thomas 11 979) discusses the legal im- 
plications 01 different forms of access limitations. in- 
dicating (il extent of litigation IS any guide) that ap- 
plication of the techniques in the US. is extensive. 

The techniques 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 minimise disruptions 
to the traffic stream caused by traffic seeking access 
to adjacent land (using frontage roads. median break 
location and other controls over turns, and control 
over the number and frequency of points of access). 
Access planning relers to the minimisation of access 
points to a road 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 born a 
local street. Bradford. Gelling and Beauchamp (1 980) 
note that land use Control tends to be used in coun- 
tries. such as the U.K., where planning legislation and 
practice is stronger. In countries such as the US. 
(and. they add, Australia) where planning powers are 
weaker, the responsibility lor access conditions falls 
more heavily on the highway authority which tends to 
utilise the techniques 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 01 connections 
with lower-order road have been tightly controlled in 
all the post-1960 development in Canberra. 

All Australian 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 beeways. Bradford et 
a/. (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 Planning Act provides for access control 
to be included in Planning schemes, giving local 
authorities similar control on all roads to that exer- 
cised by the RCA on the declared road system. 

Victoria ais0 haS in operetion 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 include: 

' 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 NOS. it is true that many exawles of 
the techniques of land uselroad 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 
lot subdivision') is becoming increasingly common. 
These reserves, commonly of the order of 15-1 8 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 traffic 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 01 the 1970's when such treatments were 
unusual in suburban development. Other extensive 
examples can be lound in Perth, W.A.. (Shire of Wan- 
naroo and along the Leach Highway south of the 
Swan River, lor example) and elsewhere. 

No information on the relative safety perfor- 
mance 01 these types of frontages is available. Abut- 
ting tree reserves are part of access planning, where 
traffic movements from adjacent land 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 01 road design and traffic engineering 
measures within the road reserve. Most familiar are 
service (frontage) roads and medians, which 
(especially the latter) perform a number of functions 
but also act to limit the number ot points at which 
traffic can enter or turn across the major traffic 
stream. Attitudes towards service roads, and design 
practices. vary lrom 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 practice favours 
back-up residential development, there will always 
be the need for service road frontages for highway- 
oriented uses such as last food stores, display 
homes, caravan yards and hotels. It is anticipated that 
service roads will continue to be a feature ofexpand- 
ing Australian cities. 

Apart from new town scale of development, deci- 
sions on the location 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 
world) is that collected and published by the Traffic 
Authority of N.S.W. (19806). 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 traffic-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 lrom one to the other should be pro- 
vided. This. with the Victorian Statement of Planning 
Policy No.5 suggestion that even the location of a 
major generator may be controlled i f  i t  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. 

The subject has also been a matter of concern in 
other States. The South Australian Department of 
Housing. Urban and Regional Aflairs. for example. 
prepared an unpublished discussion paper in 1979 
on the control of development adjoining arterial 
roads which suggested more compact commer- 
ciallretail development (to reduce turning move- 
ments). and to-ordination' 01 parking facilities. It en- 
visaged that development guidelines needed to be 
established. These would cover traffic impact. forms 
of access and access design. 

Because of the inevitable real constraints. prac- 
tice often falls short of principle. but there are 
nevertheless many examples of application. No at- 
tempts at assessment 01 the safety benefits 01 these 
applications -in general or in particular -came to 
light during the review. 

LOCAL GOVERNMENT RESPONSES ON AEUTTING 
DEVELOPMENT PLANNING 
Table 3noted that 47.5 per cent of metropolitan res- 
pondent local authorities and 32.8 per cent 01 non- 
metropolitan respondents located 'proposed land 
uses specifically with regard to their traffic genera- 
tion characteristics. the nature 01 their catchment. 
their access requirements. and the appropriate level 
of access control for the roads they are to front on 
to'. 

01 the total of 108 local authorities who reported 
this type of planning control, only 18 (17 per cent) 
acknowledged that they had explicit safety reasons 
for doing so. Only 11 (10 per cent) claimed any 
monitoring or evaluation. and of these none of those 
contacted offered any data or further information. 
Planning and management 01 access to major traffic 
routes is clearly another example 01 widespread ap- 
plication of techniques whose value is seen to be 
self-evident. 

PLANNING PRACTICE CREATING 

NETWORKS 
SEGREGATED TOWN-WIDE 

Significant segregated pedestrian and cycle systems 
beyond the neighbourhood level are lound in several 
European towns and cities. mostly constructed as 
part 01 new development (e.g. Stevenage. Peter- 
borough, Bracknell. Harlow and Milton Keynes in the 
U.K., Le Vaudreuille in France. Vasteras in Sweden, 
Bijlmermeer on the fringe 01 Amsterdam in Holland: 
see Kjellin (1976): Statens Planverk (1975): Tre- 
velyan (1976): Efrat (1979); Potter (1979): Hudson 
(1 978). 

Fully or partially segregated pedestrianfcycle 
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- 
ticular. reported by Potter (1979). Ouenault and 
Morgan (1979). Hudson (1978). Muhlrad (19786). 
Japan Bicycle Road Development Association 
(1977). Christchurch City Council (1979 and 1980). 
Jennings (1 979). and Ramsay and Stevenson (1 976). 
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As in the U S .  and elsewhere, Australia has exam- 
ples 01 state-of-the-art reviews (Hawley 1975). bicy- 
cle master plans or strategies (e.9. Pike and Con- 
quest 1976. lor Melbourne: its critique and extension 
by Parker 1977: Geelong Bikeplan Study 1977: Pak- 
Poy 1980 for Eallarat). guidelines and what could be 
termed 'statements of intent' (e.g. Cycleways Ad- 
visory Committee 1975 for Perth: Planning and En- 
vironment Commission 1976 for N.S.W.: Bicycle 
Track Committee 1980 for South Australia), and many 
proposals lor individual lengths 01 bicycle route and 
partial networks. some having a high degree of 
segregation (e.g. Cycleways Advisory Committee 
1975). Some of these proposals have already been 
implemented (e.g. in Melbourne, 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 0.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 in 1983. Only Canberra, with about 90 km of 
segregated paths, has more Segregated route 
facilities for cyclists than the two Victorian cities. 
Canberra provides examDles 01 new path System5 in 
existing urban areas (albeit unusually spacious 
ones). and planning for malor bicycle routes in new 
development. The planning theory lor these routes 
and their relationship to urban features is highly 
developed (Eestor 1969). as illustrated by the 'multi- 
trail' concept for Tuggeranong. A.C.T.. which is built 
up from provisions for segregated movement in resi- 
dential areas. 

There has been no published (nor. as far as can 
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 01 reported cycle accidents. In the 
absence 01 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 hom 
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 national average. No 
obvious conclusions can justillably be drawn lrom 
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 01 projects 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 lar 
(and hence strictly do not meet the requirement for 
this study that they lorm a network or system) 

PLANNING PRACTICE IN CENTRES 

NEW CENTRES 
Traffic and design arrangements lor new centres 
(either in new towns or new suburban centres in 
established cities) are no1 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 principles 
01 site access management, some degree 01 
pedestrian-vehicle separation. and tralfic manage- 
ment. which appear in one form or another in the fra- 
mework for discussing traffic salety guidelines (Ta- 
ble l ) .  Often this is primarily lor climate control lor the 
benelit 01 shoppers. or to satisfy marketing objec- 
tives 01 centre planning. 

The range 01 provisions found in the different U.K. 
New Towns illustrates the wide variations in the ex- 
tent 01 application of the principles in centres in new 
communities (Pain 1969: Owen 1972: Tetlow and 
Goss 1965: Bor 1974: Stanley 1977: Riddell 1977; 
Cumbernauld Development Corporation 1967). 

In the more familiar instance of new centres with- 
in, or on the fringes 01. existing cities there are 01 
course many examples all over the world. It would be 
both tedious and unnecessary to attempt a com- 
prehensive listing 01 examples. In type. they range 
from little more than tidy versions of older centres, 
with hontage and/or parking separated lrom the adja- 
cent traffic route, through 'off-street' centres with 
shops and lacililies 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 m2 gross retail floor area or more. 

Such developments incorporate several 01 the 
guidelines. in broad terms: they avoid direct fron- 
tages to abutting roads, the number and location 01 
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access points are controlled, and thus the two-sided 
ribbon development character of older centres IS 
avoided. Guidelines lor planning and designing the 
access points to these centres are well-established. 
the American procedures (Institute of Transportation 
Engineers 1975) in particular demonstrating the 
treatment of points 01 .access as major (often sig- 
nalised) intersections. 

EXISTING CENTRES 
Pedestrian-vehicle segregation is a key feature 01 
most modern conversions 01 existing centres. and in- 
adequale separation 0 1  circulating traffic from non- 
centre tralfic is often the real problem which remains 
unsolved. 

Vertical segregation is extremely expensive. and 
is relatively uncommon in existing centres. apart lrom 
individual grade-separated crossing lacilities and 
elevated plazas which are numerous but do not lall 
within this study. The system 01 linked elevated walk- 
ways in Minneapolis (the 'Skyway': see Hegland and 
Podolske 1977) and the Birmingham (U.K.) 'Bullring' 
are illustrations. However, by far the most common 
technique 01 segregation in existing centres is the 
restriction or removal 01 traffic from selected streets 
to form malls or precincts (Fig. 5'. The literature on 
this subject is abundant. and reveals that most 
repo r ted  European and Nor th  American 
'pedestrianisation' examples are located in city or 
town centres. (TCPB 1977a: Brambilla and Longo 
1976: Brambilla: Longo and Dzurinko 1976: OECD 
1975: Public Technology Inc. 1977. Kuhnemann and 
Witherspoon 1974: Ramsay and Stevenson 1976. 
Uhlig 1979: Dalby 1973: Roberts 1981 : Westbrook 
1974: Levinson 1974: Tuohey 1978 and others). 

Very few 01 the sources present accident data 
before and after mall 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. OECD 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 
1977, Tuohey 1978. Muhlrad 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 01 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 consultant reports). But relatively few of 
these proposals reach implementation and none are 
known to involve safety appraisals. 

'Pedestrianisation' of parts of shopping and civic 
centres is relatively familiar in Australia. and is 
reasonably well-documented, at least in a descrip- 
tive sense. As elsewhere in the world, the most ex- 
tensive and best known examples are found in city 
centres (Fig. 6). Table 10. which lists a selection of 

23 



TOWN PLANNING AND ROAD SAFETY 

24 

c 



TOWN PLANNING AND ROAD SAFETY 

TABLE 10 
PEDESTRIAN SCHEMES IN AUSTRALIAN CENTRES 

Place Descrrplron cost Sources 

N S W Sydney ManinPiaca lnldrruPledmail exlending live - RAPIJ l l98tai 
TCPB (1977a) c11y OIocks (Early 1970s) 

Olherpedestrian areas PansofSydney spedeslrlan - AsaOove 
strategy 

Centre a1 mlway 47% 
11978/791 Bmstown I19771 

slreel 11977) 

Ihroughcentre 11 9791 

OToole 11981) 
Menw 119791 

BankSIOwn Bankstown Plaza Pedeslnan~sB~on olold Town $1 million 

LW cove Plaza Pederlnanlsatlon 01 mowing - RAPIJ (1981al 

BOndi OdOrdMall Cios~reofmaiormomughlan, 8670 OM) RAPIJ lr98la) 

COMPlaZa Pedeslrianisalionof mowmg 5370 OM) RAPIJ (1981a) 
slreel 119771 

mvCaatie MnlerMall Pedestrianisastion 01 main slreel - Atkins(l9711 
I19701 

Armidaie BeMdYSl 

Vic. tdelbounm Bowhe SI 

Pedesltianisalionolmainalreel $05 700. RAPiJ (198101 
TCPB(I977a) (1974) 

TranOl mall (1ram)enendiw - 
owcity block 119791 

FCQ~SCI~Y Nich%onSl InleMPIedmall. tvo blocks sxx) OM) TCPB 11 977a. 0) 
(1 971 ) 
C lown  olminorstreelincenbe - - 
(1977) 

Oakleigh EaImSl 

slawall Mail Pedo~frianiaalionolm~insln~ $521 OM) RAPIJ 119818) 
l l978i Hovelis 119781 

SWanHlll Cmpbell SI PaMng mall. kurblockimlown 51.2rnllllm Ellls 119791 
cenlre (1 978) 

Ballarat Bnaoe SI Pedeslnmaa1.tlon of ranow 179a OM) Nuttali I19811 
aacIiono1m~nalree1118801 

Old Tonwi i la  FlmdOnMaiI Pllde~lnmalnel(Irrobloclllll $1 Bmllllon W I J  (1981ci 
wmmmrgency 'cleaway' 
118791 

Gold Cons1 Caviii AW 

SA. Adelam lamme SI 

W.A. Perm 

Fnmnnlle 

H . Y  SI 

Pedmatian areel in town mire 
(1971) 

- 

Mall incilvcenln 11978) 91.2million Lieweilyn-Smilh 
I1 981 1 
TCPB(l977b) 
MadiOM 119771 

Mall incitycalm (1970) - R M J  lI98lal 
TCPB (1977a) 

- Hiphsl Pndeattianisalion olme block - 
wim local mHic r n e n w ~ m l  
(19711 

T u .  IwKei lon Briabawt sl Pe~riM~salionolormblOCk in - TCPB(1977si 
c i l v c m n  I19751 

incilycentn (19701 B u m s  I1 9791 
The OUadmlI PedeStdUliMliOn nlminol slreel 5280 OM) ouny I1 Bel I 

- - HOOM ElirabeIhSI Mailincilycenlm11S77) 
DOVOWOfl Mail Mall inci lyceme~1977~ - - 

A.C.T. Csnbsrn Civic Pi- Exlending syslmof $1 millionawrox. - 
pedealrianiwd ilreeliand 
waces (1971-791 

mie: 
* Excluding donaledmsterials and I&w. 
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Australian Deoestrianisation scnemes noted in the 
literature. notes 22 brban areas and municipaiities Bn 
wnicn examples may De founo. Little is Known of the 
lorty or so otner exampies of norizontal or vertical 
segregation claimed to exist n Australia (Table 31. 
However. neitner tne SJrvey nor the literature review 
exposed any specific comments on safety benefits of 
pedestrian-orienteo facilit es in existing centres. 
Costs of mall scnemes n excess 01 Stm are not un- 
common. yet very iittie mention is maoe in tne 
iiteratbre 0 1  any attempt to lustily these sums on any 
grounos. mucn less Safety (Neither is tnere any 
mown oiscussion of tne safety aspects of other kinas 
01 activity centres SLCh as stadiums. campuses. or 
airpons.) 

LOCAL GOVERNMENT RESPONSES ON CENTRE 
PLANNING 
The ,oca1 Government survey sought information on 
five aspects of activqty centre planning. 

la) the extent of development of new 'traRc Ire' 
centres: 

(b) pedestrian-vehicle separation in existing 
centres. 

IC) off-street parking specifically to remove 
kerbside parking on arterials: 

ld) rearrangement of existing linear centres: and 
le) provision of special access lor goods. DUbliC 

transport and other speciflc vehicles. 

Tabre 3 Showed that 80 per cent of the t 39 respond- 
ing metropolitan LGAs reDorted exoerience with at 
least one of these measures. The most common is Me 

provision of off-street parking to enable Shopping 
street traffic to be reduced. Although in 27 per cent of 
the cases this was claimed to be for safety reasons. 
and about three quarters of that group claimed to 
have carried Out some kind of assessment. follow-up 
produced no lactual data on which lo base a judge- 
ment about the potential safety benefits of Australian 
practice with respect to pafiing provisions in exist- 
ing centres. 

The second most commonly reported measure of 
the five was the cmstruction of new 'off-street'. or 
so-called 'traffic free' centres (Fig. 7). Sixty-two 
metropolitan and 27 non-metropolitan municipalities 
(45 and 20 per cent of their respective samples) 
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 larger proportion of 
retail and other activity is occurring at these planned 
centres; Alexander and Dawson (19791, for example, 
report substantial real decline in capital city central 
area retail sales and retail employment from 1968-69 
to 1973-74. while middle and outer suburban figures 
increased by up to 50 Der cent or more. Assuming 
that the shill and growth is being diverted largely to 
planned 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. unbr- 
tunately. no available analysis to confirm or deny this. 

None of the nine LGAs reporting assessment of 
these centres was able to produce specific data. The 
literature review revealed that, while the retailing 
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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 o l  retail analysts and 
developers revealed no specific concern for safety in 
centre development proposals, either on their part or 
that of local authorities. Exploratory analyses of 
several Australian cases conducted as part of the 
Study showed that the small number of casualties in 
the chosen centres had not changed significantly as 
a result of traffic diversion from one section of street 
(Brindle 19836). 

PLANNING PRACTICE IN LOCAL 
AREAS 

OVERVIEW 
There is a large quantity of literature on local area 
planning. design and management. 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 Plan- 
ning actions are recorded and even fewer where 
recorded consequences include safety effects. 

Practice under this heading will be summarised 
in three sections: 
- planning 01 local areas - neighbourhoods. net- 

works. paths and land uses; 
- local 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 concerns 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 internal 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 form of neighbourhood or locality definition. As 
with most of the elements of form and structure 01 
local areas, examples are so numerous and familiar 
not to warrant particular reference. 

In Australia, local planning practice offers exam- 
ples across the full range from unstructured urban ex- 
tension to strictly defined neighbourhoods in the 

classic mould. Elizabeth. S.A.. with its Similarities to 
the Mark I U.K. New Towns. contains formal develop- 
ment units hung around the local distributor road 
system. Pumpurs (1980) notes the evolution of 
development units in Canberra horn the 'classical' 
neighbourhoods of Woden-Weston Creek, through 
the defined but less cohesive neighbourhoods of 
Belconnen (NCDC 1977~) .  to the planned 'territorial 
units' of Tuggeranong (NCDC 1977b). The dissocia- 
tion of the territorial unit from the neighbourhood's 
traffic precinct basis is evident (NCDC 1975a). 

Insulation horn non-local traffic, the concept of 
simple catchments around local facilities. and the 
sense of belonging to an identifiable community were 
essential characteristics 01 the original neighbour- 
hood. The exposure of practical and theoretical 
unrealities in the second and third of these (e.g. 
Keller 1968; Voorhees 1981 a and references: Gans 
1966) still leaves the insulation from extraneous 
movement as a basis for defining local areas. 

In safety terms, much of Australia's modem 
suburban development satisfies at least the traffic 
aspect of neighbourhood 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 inhinging even the relatively simple traffic re- 
quirement of neighbourhood planning. This brings us 
to the question of the internal road network as a com- 
ponent of the structure 

Strwt Networks 
The adoption of a hierarchical internal road pattern is 
very common (Eestor 1969: OECD 19796). and again 
it should not be necessary to cite examples. Both in 
Australia and overseas, however, there appears lo 
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- 
quire? mts. While many planned localities conform to 
one .. another of the local distribution categories 
identified by McCluskey (1979) (Fig. 8). vast areas of 
suburbia have no consciously-defined network 
Structure. 

Rules for the design of the local networks are not 
uncommon (particularly in the U.K. County housing 
codes, but ais0 in Australia e.g. Pawsey 19761 but it 
is doubtful that as many as one third 01 Australian 
local government authorities do in lact require local 
networks to conform to specific criteria covering 
connectivity. catchment and external connections. as 
Table 3 suggested. Once again, Canberra provides 
extensive examples of network structures of different 
types, the elements in which conform to clearly 
stated functional rules (NCDC 1975a). 

Local Pathway Syatem 

Segregated pathway systems in new development 
range from conventional alternative routes (e.g. 
Stevenage (Stanley 1977) and the French new towns 
(Muhlrad 1976)) to variations of the Radburn con- 
cepts of dual access systems (e.g. parts of Cumber- 
nauid. U.K.. and many other places). The Scan 
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). 
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However. few developments claiming to be in the 
style of Radbum contain all the essential elements of 
the original (Tetlow and Oass 1965; Potter 1981: 
Birch 1980): 

(a) hierarchical distinction between local and main 
roads: 

(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 culs-de-sac for vehicular ac- 
cess to houses within the superblock (derived 
from Parker and Unwin's earlier layouts in the 
U.K.); 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 effectively with separate 
'frontages' lor foot and vehicular access. 

In Australia, examples of segregated pathways in 
local areas are widespread in both publicly and pri- 
vately developed areas. Extensive Radbum-type 
development is less comnon. the best examples 
being found in Canberra (NCDC 19756) (Fig. 91. Ex- 
perience with relatively early (i.e mid-1 960s) 
Australian examples (e.g. Fountain Gate at Narre 
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Warren (Vk.). which was reDorted initially to have 
met buyer resistance and have maintenance 
problems) perhaps contributed to professional and 
developer reluctance for some time to promote 
widespread use of the Radbum design concept. 
Crestwood. W.A.. is a Radbum-style layout by Paul 
Ritter which was commenced in the middle-1 970s. 
Gehl (1979) quotes Stein himself as saying that 
Crestwood is not only a perfect Radbum plan. but it is 
also the only entirely correct Radbum plan which has 
ever been built. The description seems excessively 
complimentary. Crestwood has house frontages on 
distributors and continuous loop roads (Fig. 1% 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 hss 
been applied in Australia. Groups of cluster courts 
can create some of the characteristics of Radbum 
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 

An- an .e.-& 



TOWN PLANNING AND ROAD SAFETY 

I 

np. 1O-R.dbUrnlaywI InCmt*ood. PnM. W.A. 

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

Land Uses And Local Activlty Centres 
Homogeneity of land use in local areas has been a 
keystone of conventional planning practice for mOSt 
01 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 

nut its shops were on the periphery (preferably at or 
near an arterial intersection). By the time the 
neighbourhood appeared as the basis 01 the British 
New Towns. local activity centres were located with- 
in the neighbourhood rather than on its periphery. 

The neighbourhood facilities in Canberra at first 
followed the U.K. model. However, it became evident 
that the 'unique catchmenl concept was not wholly 
valid, and many users of local facilities were coming 
lrom 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 (Llewellyn Davies 1970: Bor 
1974) was to place local activities, not internally. but 
midblock on the boundaries between adjacent 
neighbourhoods (Fig. 11). Similar considerations led 
IO the activity centres in Tuggeranong being located 
in an 'activity spine' (NCDC 19776) rather than on 
local collectors and distributors as in Belconnen and 
earlier developments. Apart from the question 01 
traffic access, the location of local activities is also 
important with respect to local pedestrian and cycle 
planning. In general, the pathway system in the Can- 
berra 'new towns' leads to most 0 1  the schools and 
shops. 

In typical Australian suburban development, 
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 
uncommon (Fig. la. but neither is it universal prac- 
tice. 
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LOCAL STREET PLANWINO AND DESIQN 

lhm Stmet As P u t  Of The Housing 
Although not directly an aspect of planning practice, 
the concept of the access street as a physical. social 
and emt ima i  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 Gehl 
(1 980) 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-traffic perspectives of iocai streets have 
received attention from such writers as Nassau 
(1 976). who considered streets kom the point of view 
of the householder, and Colman (1978). who placed 

30 

street design in the context of house slting and plan- 
ning. This holistic view of street design underlies 
much of the innovatlve 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. 

Streat FuKtlara And Qonw(r* 
The growing emphasis on local streets as multi-lunc- 
tional =aces within housing areas opens the way for 
variations from traditional design practices. Oficial 
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 1979b) 
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 U.K. County design standards for streets in 
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aoolication in Fairlield. N.S.W. Most Australian at- nousing areas which nave lolloffed. Examp es of sJcn 
oesigns in the L.K. are tound in Telford (Stevenson 
(979) Halton Brow. Runcorn and Balioc< Eastlielo. 
Cumbernauld (Riddell 1977). 

In Australia. the state 01 present practice is 
typified in the planning study lor malor urban expan- 
sion east of Melbourne (Yuncken Freeman t975?). 
The N.S.W. recommendations (PEC 1978) are con- 
sidered variously as daring or conservative (Table 
7 1 ) .  As in the U.K. and elsewhere. there have been 
arguments for 'lower' standards (Rockliffe and Pater- 
son 1976; Thomas 1976). Amour (1 982) 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 local 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 still under debate (Eyles 
1979) and very few examples of separately-deline- 
ated areas lor parking are known in new Street 
design, one 01 which is at Sale (Vic.1. 

Respondents were also asked to indicate if they 
could produce examplesolplanning and design stan- 
dards which encourage slow speed operation andfor 
create driveway type street environments. An unex- 
pectedly 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 kmh) are known, but Duek-Cohen's 
(1 976) 'slow-way' proposals have attracted wide in- 
terest and Ames and Smithers (1983) report a partial 

TABLE 11 

~~ ~ 

tempts at slow-street design have been in the COn- 
text of local area traffic management. 

Local Street Intersections 
Overseas. avoidance of local cross intersections is 
common prac t ice .  although Bestor ( 1  969) 
acknowledges that, especially in small subdivisions 
within existing rectilinear development. grid-type 
street patterns may still have been created in recent 
years. In Australia, avoidance of cross roads in the 
design 01 new street networks is so widespread that 
continued emphasis on the merits 01 T-junctions over 
cross roads seems to be unnecessary: more LGAs 
(63 per cent) reported avoidance 01 cross roads in 
the local government survey than any other planning 
measure. 
Local Area Traffic Management (LATM) 
A large proportion of the Study's attention was 
directed towards the control 01 traffic and street 
changes in existing residential areas (Brindle 
1983e). The continuing evolution of ideas in Holland, 
Denmark, Germany, the US. and elsewhere was 
noted. Overseas practice in this area is so extensive 
and changing so rapidly that it would be neither prac- 
tical nor appropriate to cover it in this report. 
Reterence to the background reports and other 
literature is recommended (OECD 19796; Bendixson 
1978; Bendixson and Simkowitz 1979: Appleyard 
1981 a; Institute 01 Transportation Engineers 1981 ; 
Smith and Appleyard 1980). 

Table 3noted that about one in five 01 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 

A SELECTION OF PROPOSED AN- PERMISSIBLE RESIDENTIAL 
STREET ROADWAY WIDTHS 

Roadway widths (m) 
S m e  Minw Longer Local Road Local 

Cul-de-sac Access (Some Distributor/ 
OIShOrt Streets Dishibmor Collector' 

LOOP Function) 
Nsw 
mc 1978) 6 B 8 11 
RwoaedtorParM 
(COlman 1976) 5 6 6 9 
RwoaednY 
V r s v p d a n i l  119721 5.5 Io 6.7 7.3 
NSWMunnp C m i r s i o n  
Guted by Colman 19781 6 6  B 8 11 
C e l l a  
(NCDC 1975al 6 6.7 7.5 7.5 
Reviaed E m r  Slmdarm 
(Conlorn Io DOE 19771 4.8-5.5 5.5-6.0 6.0-6.75 7.3 
COrrmOneallh0ureay of Roads 
luwubllahedl 5-77 5-77 5-71 7.3-9.0' 
Aibury 
llreSlrail1978l 8 B 10 11-13 

MI=: 
* Osfiniliom incowialm -widths may ml be comcwabie. 
t Higher ligure aliows lor kerbaide pahing. 
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behaviour (weed control devices, etc.). most ex- 
perience has been with street closures located at in- 
tersections (71 per cent of metropolitan LGAs and 57 
per cent of all respondents) and with minor street 
roundabouts (35 per cent of metropolitan respon- 
dents and 27 Der cent of all respondents). 

Experience with a wide variety of planning and 
engineering techniques in local streets has in- 
creased considerably in recent years. A t  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 lor (or in co-operation with) 
the former Road Salety and Traffic Authority (RoSTA). 
now the Road Traffic Authority (RoSTA 1979 and 
19806; Loder and Bayly t 981 a, b. and c lor example). 

Individual LGA' interest has also been high 
elsewhere, particularly in N.S.W.. 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 ohen an explicit motive. 

REPORTED ACCIDENT RESULTS OF LOCAL 
PLANNING 
The widespread interest in local planning and traffic 
management lor safety reason3 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 
value 01 local planning without always clearly verify- 
ing the effectiveness of specific actions. 

Planning of New C o u i  Amas and M.tror*s 
A number 01 sources cite comparative data for areas 
of different layout type as evidence of the safety 
benefits of one type of layout over another. The most 
common data consists of pooled accident records 
comparing different eras of development (e.g. 
Lindstrom. Gunnarsson and Lindgren 1969: Gun- 
narsson 1974: Road Traffic Board 1972). 

The relative accident histories of different parts 
of Canberra have been the subject of NCDC in- 
vestigations, particularly in the late 1960s. Summ- 
aries of data lor 1969 are reported by Andrews 
(1972) and lor 1975 by Department of Transport 
(1978). The Commission concluded on the basis of 
their data that neighbourhood design has helped 
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 12 
Summarises the data from the two sources. However, 
it should not be taken too readily at face value in this 
form, for several reasons including: 

bias against the older areas, with greater vehi- 
cle density and non-resident travel: 
the unexplained narrowing of the gap between 
the older and newer areas between 1969 and 
1975: 
the hidden variability in the data (there is greater 
overlap between the rates lor older and newer 
areas than the grouped rates suggest); and 
the lack of control over differences between 
areas to allow valid conclusions on the effects 0 1  
specific planning measures to be drawn. 

Thus. while such data strongly suggest that 
different planing styles and/or eras of development 
do indeed COrreSQOnd to ditlerent accident rates. the 
analyses carried out so tar 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 1909 AND 1975 

Acciddnf Rate Per 
ThousandPopoletion 

7989 7975 

1972) Transpcn 7978J 
f m w s  (Depamnsntof 

'OW DESIGN 
TunmrX)'Comw/Lkne4vn 21.3 19.5 
%aWon~#dlCunpb. l l f iMel i  30.9 34.8 
Kings1on/Onllim/mmed Hill 35.7 27.2 
YanalmiwDeakintFoneat/8.Ron 2a.8- 42.8 
TOTAL 'OW DESIGN 23.2 30.1 

" W D E S I W  

CuninRyona 13.1 28.8 
ChifleyPearcellorma 7.1 10.1 

TOTAL'NEWMSIGN 10.2 19.2 

Note: 
' ~ ~ M O r c a I c ~ I a 1 ~ a i n i s l i g u m a a J B . 4 h o m ~ o n p ~ i ~ l ~ ~ l i ~ u m g u O t . d k m i r i h . t  

l+JgMaIGan&l 11.4 143 

Ar~Cook/M.cwarie 9.1 24.0 

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

Such examinations have on occasions produced 
some unexpected results; a U.K. study found that bet- 
ween-the-wars suburbs in lour 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 tom of the local network 
has a fundamental 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 significanceof mixed-function local distribu- 
tors; and 

(c) the method of local traffic distribution. 
Bennett (1 974) observed that collector (local 

distributor) roads 'almost invariably attract higher 
accident rates'. and noted me relative safety of c u b  
de-sac (Table 13. This, said Bennett. 

'underlines the importance, lor the safety of a 
street. of its position in the system. What matters 
in the design of an estate is the strafegy. that is to 
say. the general layout of the streets, their func- 
tion and their interrelationships. The details ..... 
are much less important.' 
Thls 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 of the local roads them- 
selves, no accident data were encountered in the 
review which supported or negated different local 
road design approaches. European appraisals 
(OECD 1977~)  noted that the effect 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 U.K. 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 
dwellings (TRRL 1977). 

TABLE 13 
ACCIDENTS RATES FOR LOCAL STREETS 

AccidentflO OOO Population 

-U.K. 

Ulildpedeslnnna 4.0 23.6 

Adult *nriv* 0.2 2.6 

AIlpehstfinna 1.3 8.5 

AII m+peeesrna 0.4 8.5 

All gmupa 1.7 17.0 

Swme:Bermti 11874). 

LOA Survey Responses On Local Planning Actions 
The Survey sought information on the location of land 
uses within the context of local development Control. 
the design 01 the local 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. 
Safety Effects of Local Area Traffic Management 
Attention to the safety effects of LATM focusses on 
two aspects: the salety impacts of individual treat- 
ments, and the effects of area-wide programs. By 
definition, the effects 01 individual devices fall out- 
side the ambit of this study, at least with regard to 
their use as spot safety improvements. However. 
since the question of the safety (or lack of It) of the 
devices used within an area-wide LATM program IS 
offen an issue, some mention should be made 01 data 
which is to hand. 

The most comprehensive safety appraisal 0 1  
LATM treatments appears to be that conducted in 
Newcastle (U.K.) under a TRRL project (Silcock and 
Walker 1982). Fifty-three techniques and devices 
were evaluated against anumber of criteria. including 
their safety effects. The general conclusion was that 

'a  combination of conventional iow-cos1 engineer- 
ing techniques, applied on an area-wide basis. 
can offer improved road safety In residential 
areas.' 

Other published assessments support the view that 
the techniques used in LATM would not produce a 
decline in safety at the sites where they are installed 
(Smith and Appleyard 1980 and 1981 ). Daley (1 981 1 
reports a significant (47 per cent) reduction in acci- 
dents at local cross intersections after the installa- 
tion ofroundabouts. Generally, the published material 
reflects the difficulty experienced in reaching 
statistically valid conclusions at 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 Ihe acci- 
dent effects of area-wide schemes. Specific or inci- 
dental data on the effects of LATM programs in the 
U.K.. 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 resuits 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 (1 980) reports on preliminary 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 01 the reduction was in non- 
serious 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 necessarily cause an overall increase in acci- 
dents on peripheral roads. However. in view of the 
wide spread of results. it was noted that care in 
scheme design is essential. 

The American case reported by Bagby (1980). 
involving a number 01 street diverters and closures in 
a neighbourhood of Grand Rapids. 111.. during the 
1950s. also produced accident reductions: from 43 
accidents (undefined) in 1951 -53 to Iwo accidents in 
1955-57. Bagby. whose principal interest was in pro- 
perty values. notes that the reduction in accidents 
alone lustifies such a program. Smith and Appleyard 
(1 980) report the accident effects 01 LATM applica- 
tions in two neighbourhoods in Berkeley. California. 
Total accidents within the two areas declined from 41 
in a three-month belore period to 18 in a comparable 
three-month period two years later. The brevity 01 
these belore-and-after periods may downgrade the 
value of lhese data. but it is noteworthy that the ap- 
parently significant decline in local accidents is 
largely attributable to a sharp decrease in right-angle 
collisions. presumably as a result of the intersection 
changes. The data revealed an interesting pattern in 
local street accidents. particularly low numbers of 
pedestrian and cycle accidents. 

In Vasteras. a distict of Gothenburg (Sweden). 
street replanning in about 1968 to provide pedestrian 
Protected zones (by means not specilied) led to a 32 
Per cent reduction in injury accidents and a 41 per 
cent reduction in total accidents (Gunnarsson 1974). 
The 9.5 km2 area. housing 8000 people and contain- 
ing 700 fobs. 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 iniury accidents on surrounding streets. A 
Danish report (Denmark-Justitsministeriet 1978) ob- 
serves lhat the reduction in accidents resulting hom 
Swedish programs of 'traffic reorganisation' seems 
mainly to arise from reductions in property damage 
accidents. while iniury accidents remain relatively 
constant (Compare with the similar observation from 
the GLC study noted previously). As a result. the 
claim is made that 'traffic reorganisations along the 
SCAFT guidelines lail to solve the problems 01 lragile 
road users'. and that remedies to these drawbacks 
are under investigation. 

In Germany. accidents within the test areas in 
North Rhine-Westphalia were reported to have 
'halved' (private communication). The only published 
data encountered in the review (from the limited Ger- 
man sources available in Australia) show that, while 
inluries rose 1 per cent in 1978 compared with 
1976-77 in urban areas generally in the region, they 
lell by 44 per cent in treated zones (Table 14. All  ac- 
cidents lell by 1 I per cent in the test areas compared 
with a 10 per cent increase overall. 01 the techniques 
used in this German program, changes to the street 
network (closures) and changes to carriageways k e .  
constrictions and the introduction of meandering 
pavements with alternating 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 

Accident Numbers Compared 
Withlndexol100lorAverage 

01 1976/77 

A l l  Inwry 
AcC,denfS Acciaents 

AII mner U ~ D M  areas I IO 101 

Sireeineiwork manges 71 53 
Chanpes IO carnagaway 1 0 4  56 
00th 77 36 
Al l  trealed 'mudenliai zones 88 56 

combination, such measures reduced injury acci- 
dents by 64 per cent. Phrndt (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 available. There are no known systematic reports 
01 accident changes lrom any of the many Australian 
LATM programs. However, some incidental inlorma- 
tion on South Australian examples can be quoted. 
The Woodville (S.A.) schemes were described in 
terms of elimination of through traffic (Department 01 
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 (Flin- 
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 80 per cent reduction in accidents internally 
and a 36 per cent reduction on peripheral roads 
(Road Traffic Board 1975). 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 
iota1 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- 
mained about the same (Cairney and Brebner 1980). 
Cairney and Brebner noted that 61 per cent of Unley 
respondents spontaneously mentioned improved 
safety or a reduction in noise lollowing road closures 
there. a belief which is borne out by the data. Bibb0 
and Rose (1 980) round that the accident reduction in 
Unley was significant at the t 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 networks would generally be ex- 
pected to produce significant improvements to local 
safety. in terms both 01 injury and damage accidents. 
In particular, child salety should greatly improve. The 
reports 10 hand suggest that. even where substantial 
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diversion of traffic back on to 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 local area 
traffic management programs are very strongly indi- 
cated. 

FACTORS INHIBITING THE 

PLANNING PRACTICES 
ADOPTION OF SAFETY-ORIENTED 

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 

la1 In practice, general statements of planning in- 
tent, which the Guidelines typify, do not always 
give sufficient guidance to what should actually 
be done. The planner is leH with a range of 
possible ways of apparently satisfying the prin- 
ciple, not all of which are productive (e.g. 'A 
hierarchical street network should be pro- 
vided'). 

lb) 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- 
licular measures by which this can be done (e.% 
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 require substantial Costs 
in effort and resources to carry through ( e 4  
local area traflic management). 

(d) Many of the measures are costly. 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 
from safety, the limited nature of the works which 
had actually been carried out in Australia to the 
end 01 1980 was a little surprising. Investigation 
showed that the high cost of separate lanes or 
paths was a principle inhibition. but in addition 
there is uncertainty about (for instance) the 
eflect of current laws affecting cycle usage and 
precedence when cyclists or pedestrians con- 
flict with vehicles. There is also a reluctance to 
commit the large sums involved without more 
reliable estimates of future use than are cur- 
rently available. These problems 01 implementa- 
tion deserve some attention if there is to be 
greater effort in cycle and pedestrian planning. 

(e) Existing communities are often not aware of a 
problem. and therefore are unwilling to pay for 
local measures 
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(I) 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). 

(9) Conservativeness of planners and the com- 
munity at large inhibits the introduction of new 
ideas: all change brings a reaction of Some Sort. 

(h) Responsibility for planning control is dispersed 
among several bodies at different levels of 
Government. This not only inhibits the adoption 
of common oblectives and planning procedures. 
but also divides responsibility and concern. 
For this and other reasons. planning Constraints 
which influence safety are often unknowingly im- 
posed on a development belore it gets to the ac- 
tual design stage where safety factors might 
receive practical (but less effective) attention. 
There are different legal powers and constraints 
in each State. e.g. covering the vehicular use of 
verges (lor parking). the treatment in law of bicy- 
cles, and subdivision and planning procedures. 

(k) The legal powers required to introduce some of 
the measures (e.g. the introduction of supple- 
mentary traffic distributors as a requirement 01 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. 
There is often a misunderstanding of what is 
'sale', e.g. a wide street with high visibility IS 
commonly thought. by practitioners and laymen. 
to be safer (Martin 1983). 

(m) Many p l a n n e r s ,  t r a i n e d  i n  t h e  
sociallbehaviourallenvironment schools. under- 
standably tend to react against the rather 
mechanistic end-results of many 01 Ihe 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 safety 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 safety than is subsequent control im- 
posed over design elements (see Chapter 4). 

Dr John Grant concluded 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 traffic region. AS a 
result. they are unable to significantly control 
flows of traflic into or through the municipality. 

(bl 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 

Ii) 

(j) 

(I) 
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private residential or commercia developers ail 
nave legislated or de tact0 powers over compo- 
nents of the roao system or the malor origins and 
aestinations of traffic. As a result. the real power 
of local government is limited in practice to a 
re8alively narrow oand 01 potential measures. 
Even so. as me foregoing aiscussion nas noteo. 
these codd be exploited more effectively 

(c) Because of the conmiex nature of lraffic and 
road safety prooiems. Ihe m t e d  knowledge 
about them and the compiex aoministrative 
structure and system in the roaa traffic planning 
area, local government's capacity lo deal witn 
safety problems varies WidelY. That capacity 
depends upon the resources (manpower. fi- 
nance) devotea to lhese problems. 

Grant detected an inclination by local government to 
see itsell as a 'malor tocus of power over salety and 
the Key to remedial action'. Certainly. safety (or the 
perceived lack of it) has potentially high local politi- 
cav repercussions. 

Consequently. Grant observed. the goal of a 
'safe environment' is held by a11 local authorities. 
either explicitly or implicitly. This results in a situa- 
tion where safety issues pervade all actions which 
may influence the level of safety of individuals on 
local roads. At the same time it is also evident that 
safety is only one of many competing goals in plan- 
ning of any local environment. Except In a small num- 
ber of cases. safety does not emerge as the sole cri- 
lerion for action. Commonly. it is only of many criteria 
applied to the evaluation of a set of alternatives. the 
others being cost. administrative and political 
feasibility. tne impact on traffic flow. amenity. conve- 
nience and a 'balance between these and other 
goals. Safety consiaeratims are, moreover. used to 

eliminate some alternatives. and all of those accepta- 
ble on this basis are men 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 01 safety which is used to eliminate some alter- 
native courses of action is sufficiently high. and 
whether local 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 planning. As a 
result. he observed that most municipalities see their 
own set of traffic and safety problems 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 me 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 particular 
measures taken elsewhere may not prove accepta- 
ble, tor various reasons. Yet. as this study has found, 
much of the effective planning action concerns 
'method (i.e. principles) rather than 'solution'. The 
extent to which these principles are more translata- 
ble bom place to place than are specific solutions 
needs to be explored. However, it seems highly likely 
that many local authorities are preoccupied with 
superficial variations in planning 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. 



Chapter 4 

ASSESSMENT OF EFFECTIVENESS AND 
FEASIBILITY OF PLANNING MEASURES 

INTRODUCTION 

The purpose 01 this Chapter is to summarise the find- 
ings 01 the Study about the evidence of enectiveness 
of the various planning measures so far discussed. 
Basic sources are cited in the following: a hdler dis- 
cussion is contained in the various background 
reports. 

NEW TOWNS AND OTHER PLANNED 
COMMUNlTl ES 

Three points can be maoe about the safety conse- 
quences 01 the kind of land useltranic systems which 
comprehensive planning and development control 
has made possible 

(a) The very small amount 01 data available does not 
convincingly demonstrate a safety advantage in 
planned towns 

(bJ I1 there is indeed a superior salety record in 
planned new towns. it is certainly not possible to 
say, on me basis of present information, which of 
the planned components nas most ettect on 
safety. or whether it is the concept 01 unified 
planning and control of the new town per se 
which creates the improved traflic safety condi- 
tions 

(c) Safety gains are not the only measures of 
satislaction 01 new town residents 

ACCIDENT RATE COMPARISONS 
Standard data sources have proven to be not par- 
ticularly useful in allowing a comparison ol planned 
towns with other urban areas, and the selected data 
and papers on this theme contain only superficial 
comparisons. 

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

This data should not be accepted too readily at 
face value; there is. after all. no established theory 
that relates accident rate strongly to population or 
vehicle-kilometres of travel. A briel but revealing 
presentation by Raymond and Hodgkinson (1 979) 
sounds a cautionary note. A random sample of  100 
urban areas, stratified by population, was selected 
from the 412 then existing in England, Scotland and 
Wales. For each, the values of 18 independent varia- 
bles were tabulated (covering town population. area, 
traffic measures, social parameters, housing and 
planning parameters, and so on). Forty-five diflerent 
measures of accidents were defined as the depen- 
dent variables. 

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

Application of the 'best lit' multi-variable model 
showed that, although new towns tended to be below 
the norm in most instances, they appeared to behave 
less lavourably than would be expected relative to 
other areas. Cumbernauld. for example, had a lower 
than expected level 01 deaths and severe casualties 
but was worse than the norm on many 01 the measures 
(such as child pedestrian casualties) 

In Australia, many of the physical features 
acknowledged to contribute to a sale traflic environ- 
ment are found in Canberra. Present data do not per- 
mit an adequate assessment of Canberra's perfor- 
mance compared with other cities. However. suoer- 
ficial comparisons of aggregated data hint at some 
possibly valid conclusions. For example. Canberra's 
severity ratio (deaths per casualty accident) and 
road deaths per unit population appear to be lower 
than expected. Pedestrian casualties form a much 
lower percentage 01 total casualties than other Cities. 
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 small numbers involved. 

Unpublished data lor Canberra also are reported 
to suggest that Canberra's primary road system has a 
very low accident rate. Thus, in a number 01 respects 
relevant to the salety consequences 01 new town net- 
work planning, planning in Canberra seems to be 
demonstrating salety advantages. However, availa- 
ble data do not allow the point to be made more 
strongly than that, and Canberra's accident Uata 
storage and retrieval system should be utiliseu to 
look more closely at the accident characteristics of 
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the different planning styles reflected in different 
parts 01 the city. 

It seems fair to conclude that the general case 
supporting a safety advantage in new towns is 'not 
proven'. Furthermore. while there is every reason to 
expect that a thorough analysis of new town accident 
data would reveal a consistently better than average 
safety performance. that in i tsel f  would not 
necessarily constitute an argument in support of the 
specific planning measures evident in new towns. 
This leads to the second pomt. 

THE ROLE OF THE PLANNED COMPONENTS 
This report covers a wide range of physical planning 
measures. all of which may be components of a given 
Planned town and any or all of which may have a 
strong influence on a town's safety performance. Ag- 
gregate data for each town do not permit valid con- 
clusions to be drawn about the safety benefits of one 
particular attribute of the town's physical environ- 
ment. Any safety advantage that Canberra may be 
lound to have on closer analysis. for example. could 
perhaps be attributed to the rather unusual socio- 
economic mix of its population. If such an analysis 
were possible, i t  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 doubtful in fact that any valid conclusions could 
be drawn at the city scale from separating the physi- 
cal characteristics of the city from the social and 
other characteristics of its residents, and even less 
from identifying m e  component of the physical en- 
vironment. 

To foreshadow later discussion on local plan- 
ning. for instance, Bennett (1974: 19796) suggests 
that the apparently good safety records of Cumber- 
nauld and other new towns, especially in respect of 
child pedestrian accidents, is not due 'so much to the 
dual access (Radburn) principle as to the fact that 
most of the houses are on culs-de-sac or similar 
streets and that most of the distributors are free from 
frontage development.' This appears to cast doubt on 
conclusion 01 the Cumbernauld Development Cor- 
poration (1967) that 'planning for pedestrian and 
vehicles as separate entities has a return in the 
reduction in personal injury accidents', especially i f  
the observation by Raymond and Hodgkinson (1976) 
(that Cumbemauld's chiid pedestrian casualty rate 
was in fact three times higher than expected) holds 
true. 

SAFETY NOT THE ONLY MEASURE OF SATlSFACTlON 
Planning and urban decision making are not single- 
objective matters. The point is made strongly by Pot- 
ter (1 978) and Hillman and Potter (1 975) in relation to 
pedestrian planning. Potter accepts the safety record 
of Cumbernauld's Radburn planning at face value, but 
traces the evolution of Cumbernauld from its original 
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 pedeslrian/vehicle 
segregation remained. but the 'pedestrian 

freedom' of Cumbernauld took on a very different 
meaning in Runcorn and Milton Keynes.' (Potter 
1978) 

Hillman and Potter (1975) see a consistent failure in 
the car-oriented new towns to cater for pedestrian 
access (as distinct from pedestrian segregation) 
beyond the neighbourhood level. In his later paper. 
Potter (1 978) observed that: 'Providing pleasant 
pedestrian routes may result in impressive accident 
statistics. but it does nothing to guarantee the range 
01 facilities available to 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 to the non-use by pedestrians 01 facilities pro- 
vided for them, noting that '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 of this 
behavioural 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 effort as 
well as safety -is a criterion few. 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 validity 
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 
organisat ion. 

Aggregated data studies have been quoted to 
argue that vehicle travel is not necessarily less in 
smaller or more compact cit ies (Zahavi 1978; 
Kneebone and Wilkins 1977). although i t  is possible 
that disaggregated data comparisons may highlight 
substantial areas of difference (Wigan and Morris 
1979). 

Although certain city structures would allow a 
city to continue operating efficiently (albeit 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 
do not automically choose to reduce their travel. 

Neither satellite towns nor system cities seem to 
be safety-oriented planning concepts. Although 
greatly increased travel costs would probably induce 
greater acceptance of closer destinations. neither 
satellite town or multi-town @.e. Canberra) arrange- 
ments are intrinsically more efficient than any other 
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urban complex 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 travel remain low (Forster 
1974: Thomas 1977). 

The relationship between urban structure and 
public transport use is even less well-established, 
although the presumptionof such a relationship forms 
the basis 01 views popularly held 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 casualties. On the contrary. 
i f  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 planning. This 
may be a research area worth considering 

At the heart 01 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, translerence of observa- 
tions horn elsewhere provides little insight into the 
consequences of policies in a particular place. 
Modelling is therefore essential, but here a practical 
problem arises. The present state 01 land use-travel 
modelling is such that, while disaggregated data 
studies are leading to a greater understanding of 
travel behaviour. adequate descriptive disaggregate 
models are still some way off. The aggregated 
models 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 different 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 value of 
these analyses to practical policy making must 
therefore be regarded as limited. 

This overview tends to lead to the conclusion 
that too little is known about the responae 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- 
ample). and certainly being able to predict confi- 
dently what gains could be made in these areas, 
seems to be beyond present knowledge. Further 
research on this subject will bring indirect benefits to 
the study of urban planning lor road safety motives. 

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 (1 942) 
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 lor move- 
ment. and access roads to serve the buildings'. Hart 
(1976) recalls that in lact 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 01 
particular 'values' of these functions 

When discussing the salety enects 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 all urban 
areas (and there is some argument about that (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 01 conflicts and interruptions in ar- 
terial traffic flow. lor 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 lunction 
as Well as accommodating housing and other sensi- 
tive abutting uses (Brindle 1979b). This is discussed 
lurther under the heading Local Area Planning. later in 
this Chapter. 

The conventional approach to defining road 
ClaSSeS therefore tends to create a broad range of 
roads intermediate between major traffic routes and 
minor streets on which there is a conflict of access 
and movement functions. leading to lower levels 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 clear distinction between traffic routes 
and access streets then improved safety 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 conflict between tranic 
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and other functions leads naturally to a consideration 
of  access to abutting land uses under a later heading 
in this Chapter The low accident rates per unit travel 
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 IuStifiCatiOn. 

In outline, the rule-of-thumb minimum distance of 
250 m between intersections along arterial streets 
(OECD 1971) 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 traffic 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 accident rates. Notwithstanding this, the 
available evidence in fact questions. under some 
conditions at least, the validity of the argument that 
'T-junctions are safer than cross intersections 
because they have fewer conflict points', with its in- 
evitable diagrams illustrating the relative conflicts 
(e.g. Department of Transport 1978). 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 US. intersections at 
which two or more accidents had been reported in a 
two and a half year period. Holding everything else 
constant. David and Norman's data suggest that not 
only are the rates for cross-intersections not more 
than twice those for comparable T-intersections. but 
also 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 conclusion is that, the higher the approach 
uolume. the more likely a cross-intersection is to be 
safer than T-junctions sewing the same fraflic. This 
last condition is important, Since ConClusionS based 
on intersection conversion may not be valid when ap- 
plied to planning new networks. Further caution is 
justified 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 etlects of diflerent Pro- 
portions of turning traffic. 

Nevertheless. being one of the more thorough 
analyses of this question. Del Mistro's work is 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 questionable for 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 commonly found 
on Australian local distributors (1 000-3000 vehi- 
cles/day) and some of the more important routes 
(4000-1 2 000 vehicles/day). Del Mistro's results 
support Harper's (1966) reservations about a dog- 
matic prohibition of minorlmajor 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 to 
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 minorlmalor 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 malor 
road, and combine them at local distributor outlets 
which still operate in the region in which T-junctions 
are preferred. The intersection spacing rather than 
type may well be the primary influence on accident 
improvement in such cases. The data are too incon- 
sistent and site Specific to enable conclusions 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 

Relatively 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 US. (e.g. McMonagle 
1952: Box 1970: Uckotter 1974: McGuirk ana Sat- 
terly 1976). 

This work generally indicates the accident 
susceptibility of oirect driveway access points. Dar- 
ticularly to commercial frontages. South African oata 
(Del Mistro and Fieidwick 1981) also found a 
rneasuraniy higher non-intersection accident rate for 
retailing and commercial frontages. 
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The Study concluded that tne safety benefits 01 
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 
safety measure, i f  not its economic worth. 

It should be added that. rather than 'access con- 
trol', the term 'functional separation' could well be 
used. to emphasise that the conflict between the land 
access and traffic-carrying functions of the road is 
often at the root of the Safety and operational 
problems (Brindle 1979b). A service road or roadside 
tree plantation is as much a means of removing ar- 
terial traffic from a site frontage as it is of restraining 
access 10 the maior traffic stream. 

The difference in emphasis highlights the ques- 
tion which arises from the discussion in this section: 
do the safety benefits of the guidelines under this 
heading accrue from the planning measures aimed at 
functional separation, or from the traffic engineering 
techniques 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 safety and other benefits compared with conven- 
tional service road development would need to be 
established. 

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

(a) The measures for access control have not been 
universally applied. Not all recently-developed 
urban arterial frontages are controlled. This ap- 
plies particularly to arterial roads under 
municipal rather than State Highway Authority 
control. 

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

In both cases, the legal rights of access attached 
to properties and the extent of powers vested in 
public authorities are somatimes believed -rightly 
or wrongly -to constrain the full application of 'func- 
tional separation'. It seem clear that this is an area 
requiring investigation of the legal issues and 
possibilities, perhaps resulting in changes to powers 
and rights concerning abuttals to arterial roads. 

This Study has raised the question of the loca- 
tion 01 major traffic generators (or. more accurately, 
'attractors') and its possible effects on accidents. 
Part of this question obviously relates to accegs con- 
trol. but existing controls over the size and location 
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 
development. It could probably be of assistance to 
Planning bodies to have such information. if it can be 
established. 

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. 1979a. b. d). 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 to which control of access to less-important 
elements of the major road system (subarterials or 
district distributors) can bejustified. It isnot possible 
to state, on the basis of available information. to what 
extent access control is applied at each level 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 application 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 

me literature reviewed in the course of the Study did 
not establish 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 01 segregated 
facilities. and the extent to which the facilities being 
promoted meet the real needs. 

THE umauiw OF PEDESTRIANS AND CYCLISTS 
me concept of segregated networks - at both 
regicnal and local levels -is based on me presumcr- 
tion that independent movement systems can be c. 
ated which will eliminate all bikelvehicle or 
pedestrianlvehicle conflict. Even in planned new 
towns this has not Prc ven to be so. Inability to solve 
all pedestrian safety problems by relying on segrega- 
tion was one of the earllest conclusions of this Study 
(Brindle 1978). and the same argument was put by the 
Geelong Bikeplan Study Steering Committee (1 977) 
in relation to bicycle segregation. 
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Special pedestrian/cycle 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 still 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 i f  
a parallel segregated facility is provided, is observed 
to produce hostile defiance. (The same law applies in 
parts of Australia but seems to be largely unknown 
and ignored.) Perhaps most importantly, there is con- 
cern that expenditure of funds on short lengths 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 (JaNiS 1978a) and a further 
30 per cent could be taken to occur within residential 
precincts (Le. not on important roads). 

Therefore fully-segregated pathway networks 
catering for all pedestrian and cycle movement 
above the neighbourhood level in all Australian urban 
areas would 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 
below these figures. i f  allowances are made for in- 
evitable conflicts at those road crossings which are 
not grade separated and driveway-relatad conflicts 
at property frontages. Most existing and proposed 
Cycle DathS 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 conflicts are 
spot engineering treatments rather than attributable 
to the segregated path as a whole, 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 less than 200 
pedestrian lives per annum, on present rates, exclud- 
ing those savings due to intersection treatments. 

COST OF SEOREOATED FACILITIES 

The Geelong Bikeplan (1977) report estimated the 
cost of separate paths at $1 1 000/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 000ikm. 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 
(1 977 values) plus monitoring and maintenance 
costs. Many design and site variables will of course 
affect the costs which apply from place to place, but 
these rates can give indicative values. 

To construct a bicycle pam system having me 
same route density as the existing arterial/ 
subarterial network in Australian urban areas, 

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 (1 977) report identifies difficult in- 
tersections and poor road surface as being typical 
problem issues. Forester (1977) further claims that 
'90 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 (Bull and Roberts 1973; Triggs el  a/. 
1981). especially where motor vehicles are not in- 
volved. suggests that bicycle accident discussions 
should not rely solely on official accident files. 

Clearly, 'bicycle safety' and 'reducing bicy- 
clelvehicle 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 altack 
only a minor proportion of cyclist injuries. An attempt 
should be made to clarify the potential safely benefits 
of various forms ofbicycle facility by closer and more 
comprehensive examination of data on bicycle 
casualties. 

It was concluded, with regard to cyciists. that: 

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

tb) The type and extent of segregation Which can 
realistically be achieved in Australian urban 
areas would not greatly improve overall cyclist 
safety. 

(c) There may be cheaper and more elfective means 
of achieving the same safety results, e.g. 
through improved conspicuity and cyclist pro- 
tection (helmets). Most mid-block cycle safety 
DrOblemS 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 salety 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-Drotected. 
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 sidewalk or foot- 
path. The problems that arise at crossing points are 
the subject of traffic engineering rather than urban 
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planning. except where (as in the case of indepen- 
dent bike paths) the pedestrian movement is accom- 
modated on a special network of paths segregated 
not only horizontally but. at crossing 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 along and across most major routes would 
be virtually impossible to achieve. Almost certainly, 
Canberra's comparatively iow 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 location 
of pedestrian-generating activities away from major 
traffic routes. Whether independent facilities in aris- 
ing cities would attract sufficient numbers of 
pedestrians away from arterial routes to achieve 
noticeable salety benefits is doubtful. especially 
since a high percentage of midblock pedestrian 
casualties on arterials and subarterials appears to be 
associated not with travel 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 
planning of segregated pedestrian facilities. AS in the 
case of bicycle facilities. most of the benefit appears 
to be gained horn the protection of pedestrians at in- 
dividual crossing points (grade separation or lights) 
rather than as a result of segregated routes. 

CENTRES 

A discussion of the value of the awlication 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 ek t i veness  of Me various measures as 
rellected by available data. 

Becauae they contain concentretions 01 activity 
(both 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 terrna. 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 lengths of vehicle-free street, and the 
redirection of non-essential traffic in town centres by 
means of 'zone and collar' schemes (Nottingham. 
Gothenburg. Geneva and elsewhere) appears likely 
to be able to achieve substantial reductions in num- 
bers rather than just proportions of casualties. 

The reasons for this are not just statistical. Area- 
wide traffic management and pedestrian-oriented 
zones are more likely to arise from an awareness of 
area rather than street problems, and are also more 
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likely to be based on comprehensive planning with 
area effects in mind. The limited i t e m  of data availa- 
ble 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 applied and the less apparent will its 
safety benefits be. 

'Effectiveness' of me activity centre planning 
measures discussed here is also made difficult by the 
incompleteness of information about the changed or 
relative patterns of accidents. 

There are two problems: 

(a) the data are not reponed over a comrehensive 
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 01 displaced 
accidents. Obviously pedestrian security is in- 
creased at me location where vehicle numbers are 
reduced or eliminated altogether. In those few cases 
where accident data have been reported. i t  was 
noted earlier that it is not uncommon for accident 
trends on alternative routes to be included. Even this 
kind of data has the usual problems associated with 
before-and-after studies. Accident trends in a control 
area, which provide some reference points for 
assessment of effectiveness, 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 to be little or 
no understanding of the effects of displaced traffic, or 
its extent. and the changes in accident type and num- 
ber which it may lead to. 

The second of the above points hints at a possi- 
ble underestimation of the extent of insecurity in 
mMy existing centres which could therefore warrant 
Some action, and in the environs of many newer 
Centres which incomorate aspects of the safety 
guidelines (i.e. the value of the planning measures 
may be understated in convened centres and overs- 
tated in new ones). This is due to a number of factors. 

(a) Pedestrian 'security' i s  not necessarily 
measurable (or at least adequately reflected) 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/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- 
SeNed early in the course of the Study that if 
safety wes 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 almost invariably 
own onto major circulatory roads, and in the car 
parks of such centres' (Brindle 1978). If any- 
thing, present design philosophy tends to favour 
traffic bustle 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. 
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@) 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. Wiggiesworth (1 977) noted that about' 
3 per cent of Australian 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.S.W.). 
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 lor change. On the other hand. 
the costs of vehicle damage in the car parks of 
newer 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 identity the likely 
effectiveness of countermeasures. which should 
arise lrom a consideration of two broad categories of 
activity centre conflicts: 

18) External -interference with and by througn (or 
passing) traffic, requiring management of tne ar- 
teriallcentre interface. 

.-On Cn "O .ne. 

(b) Internal - conflicts between different forms of 
movement associated with the functioning of the 
centre. requiring attention to be paid to 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 traffic performs much 
better than one which straddles a major traffic route. 
If this is so. then the question arises as to the extent 
of the further benelit obtainable by  turning 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 iew satisfactorily than a 
strip centre with good circulation planning. The data 
available do not permit fin 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 Iocuses on two points: 
(a) the potential for significant improvements. and 
(b) the effectiveness of the various measures. 

That local areas should receive greater road 
safety attention is strongly indicated by the available 
accident data (Brindle 1983e). 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 question which the Study focussed on. 
Andrews (1 972) suggests that planning can reduce 
accident rates down to a certain base level. below 
which further improvement is unlikely 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 is accepted (and the 
author sees no convincing evidence for it). there is 
still clear scope for investigating the reasons for 
different rates between types of areas, and assessing 
the effectiveness or otherwise 01 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: 
(c) non-vehicular routes: and 

(d) inducement of appropriate road uaer behaviour. 

There is at least superficial evidence 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 example, Bennett (1979a) 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 c u b  
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 p rc  
CinCtS' or 'environmental areas'. Some data have 
been found which suggests mat reduction of ex- 
traneous traffic corresponds to a reduction in local 
accidents. Is the accident rate still the same, 
however. and is the reduction in accidents merely a 
result of a reduction in volume? If me rate itself is 
dropping, is that because internal intersections have 
been changed? For his part, Bennett (1974) argued 
that 'the fact that a residential estate is free from 
through traffic is no guarantee at all that it will 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 19796). 

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 local 
safety. In practice, new 'neighbourhoods' rarely con- 
form to the model; typical private developments in 
Australia demonstrate a widely-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 satisfy the road net- 
work objective - to deter non-local traffic - isevi- 
dent in most (but not all) modern estate planning. The 
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fact that these attempts are not always successful 
suggest that there are inadequacies in the planning 
toois. 

Action that follows within the neighbourhood can 
aim either at segregating motor vehicle from other 
movement, or at modifying road user behaviour to 
reduce the risk and consequences of conflict. 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 revealed by this 
Study. For example. Linde (1981). from ADAC (the 
German Automobile Club). said: 'we believe that 
traffic restraints can only be implemented suc- 
cessfully i f  the primary consideration is the safety of 
children', indicating that restraint of driver behaviour 
and accident reduction are related. 

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 19796): 

' There seems general agreement that the hard 
landscape should be altered in appearance so 
that it resembles those areas customarily associ- 
ated with pedestrians rather than vehicular ac- 
tivity' (OECD 19796). 

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 
f0mW condition. would SNm 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 me inviting expanses of the typical 
Australian street, and elcpecting them to soive. on 
their own. a problem which is created by the design 
of the street itself. 

The question of speed restraint raises different 
kinds of problems in the design of new residential 
streets. Virtually all cmtrol over the safety charac- 
teristics of Australian subdivisions is exercised in 
terms of the detailed design of the internal road net- 
work. COmmOn standards typically specify that high- 
way design concepts of alignment. reaction time and 
sight distance, based on a design speed, be ob- 
SeNed 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 held that failure to require a 
'design speed' of 80 k m h  or more would create an 
vlsafe situation for which the municipal engineer 
would bear legal responsibility (Brindle 19796). 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 correlates 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 U.K. guidelines (DOE 1977) already promote 
geometric design criteria (e.g. single lane carriage- 
ways in access streets) which would be considered 
revolutionary in many parts of Australia. 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 clarifying 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 bnction decreases down 
the scale of road types. Within this concept, the local 
distributors (or 'collectors' - the most important 
roads within a residential cell) are seen as providing 
a balance between movement and non-movement 
street functions (Fig. 1%). But an inspection of real 
streets reveals that the access requirements along 
quite important roads are not substantially less than 
those along minor 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-arteriais have 
different expectations about the nature of the space 
in front 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- 
Ilicf, not a balance, between traffic functions and non- 
traffic functions of this level of street (Figs 1% and 
16). Rising status in the hierarchy corresponds 
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generally to greater volume, length, width and speed. 
Thus, it is not surprising that a correlation is ob- 
SeNed 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 itself be largely to blame (Brindle 
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 traffic network and those penetrating res!- 
dential areas; for example the Victorian guide (Loder 
and Bayly 198Oa). 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 01 new routes which supplement 
the existing road framework (Fig. 18).  Many practical 
objections could be expected, yet the conceot an- 
pears highly desirable. 

If the nature of local distribution is not modified in 
this way. then the degree of conflict between func- 
lions 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 local 
street pattern is not likely after all to be a safety 
measure, and may in fact be counter-productive. 

The other important aspect of the local network 
is the familiar 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 
Support the case for T-junctions. the present 
widespread practice 01 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 
particular instances a rigid ban on cross-roads can 
be too restrictive. For example, it was argued (p.??) 
that a lot 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 would seem 
to be immaterial whether they are placed apart or I 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. 
many Australian intersections between two local dis- 
tributon lall into the ‘indeterminate’ zone in Fig. 73. 
which was derived from South African data. Similar 
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Australian data i f  the safety effectiveness of this com- 
mon rule is to be tested. In any event, there is a com- 
promise available: if a11 intersections of local dis- 
tributors (Tor 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 Gunnarsson 
(1 974) points out. there can still be wide variations in 
casualty rates as a result of different approaches to 
the design olthe 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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absolute segregation cannot be achieved down to 
the very lowest level of activity. This is partly a 
design problem. but it is largely an unavoidable con- 
sequence of  the ubiquity -of the pedestrian, 
especially children. 

In particular, while 58verai studies (particularly 
in very densely populated. deprived areas) have 
reflected benefits, there is generally little or no 
demonstrable safety benefit in protected play areas, 
at least as a single measure (Brindle 1978). The 
nature of play makes it inevitable that it should 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 fully elfective' (Noble 1977). An 
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Australian study illustrates the point. Earlier 
relerence was made to Crestwood. in Perth. W.A.. 
'the only entirely correct Radburn pian'. Yet it was 
observed (Gehl 1978 and 1979) that 41 per cent of 
loot and cycle movement on a weekday in Crestwood 
(22 per cent on a Sunday) occurred along the road- 
ways. as did 33 per cent 01 weekday (26 per cent of 
Sunday) 'hanging around' by children and 68 per cent 
01 weekday (73 per cent of Sunday) adult activity 
(other than movement). 

Gehl (19791 concluded that the expense of rear 
access ways to all dwellings was not warranted, the 
OEservations in Crestwood confirming Danish obser- 
vations. He saw greater promise in the Danish 
'Paragraph 40' provisions lor mixed-function streets, 
and even greater advantages in restricting all traffic 
movement and parking to the fringes of residential 
groups. Experience with Fadburn-type development 
has led to other reservat,ions about the concept. 
Alden Christie, an architect who grew up in Radburn. 
questioned the fundamental elements 01 the Radbum 
layout -the common spaces and the dual-access 
frontages: 'The automobile has been made such a 
dominant leature that life is more oriented towards 
the peripheral access road ... than towards the com- 
mon' (Stern 1981). 

The apparently strong demand in Australia lor 
parking lor residents and visitors close to each 
dwelling suggests that any comprehensive approach 
to residential planning and pedestrian salety 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 Scan-style segregation, even 
in the European context: the high costs, the physical 
difficulties in most practical cases, and the difficulty 
of 'harmonising' the different networks lor 
pedestrians. cyclists. mopeds and motor vehicles. 

In view 01 the many lunctions of residential 
streets. some writers even question the desirability 
of segregation, even if it were physically and linan- 
cially feasible (OECD 1977c: Kraay 1976). Perhaps 
there is even a suggestion that the proximity of vehi- 
cles is somehow good lor other users of the streets: 

' Provided the traffic volumes are light and the road 
layout is suitable. the advantages 01 mixing the 
various functions lie in economy, in the develop- 
ment of neighbourly contacts and in the oppor- 
tunities children get lor 'socialisation' through 
early 'playtime' traffic education in the immediate 
vicinity of the home' (Topp 1975). 

Therelore. while noting the improvements in 
pedestrian salety that the established planning 
guidelines seem to produce, it is necessary to ask: 

(a) Are the safety benefits merely incidental to other 
benelits which segregation-oriented physical 
planning brings? 

(b) Is local safety affected more by the management 
of mixed traffic areas than by traffic segrega- 
tion? 

(c) Are there I o n s  of local area design which 
create inherently safer mixed traffic (Le. 'ordin- 
ary') streets? 

(d) Does the Australian attitude to the motor vehi- 
cle, and the 'rights' 01 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 
Scan Guidelines and some U.K. practice actually 
necessary to bring about higher levels of salety in 
residential areas? Or can present suburbs and 
design practices be adapted to produce similar 
reSuitS with leSS cost, inconvenience and change in 
lifestyle? The conclusion drawn horn 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 all-important. In 
particular. slow-moving vehicles present little threat, 
no matter what lorm the design 01 the locality takes. 
An affirmative answer to the second of these two 
questions is therelore strongly indicated. However, i t  
is not possible to be specific about which of the many 
planning and design strategies are most effective. 
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Chapter 5 

SUMMARY AND CONCLUSIONS 

INTRODUCTION 

The purDose 01 this Chapter is to note briefly tha prin- 
ciple conclusions of the review. commenling par- 
ticularly on the extent of application ana the degree 
of substantiation of the various practices. and current 
implications lor practitioners Areas wnere lurlher 
researcn could be profitable 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.8. 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 18 

Table 16summarises the findings and conclusions of 
the Study with respect to these two planning 
strategies. Neither is recommended as a plausible 
and practical Safety strategy. Structure planning (and 
modal planning) ought to influence directly the total 
amount of car travel, and indirectly the number of 
road casualties. In practice. there appears to be no 
validation of this, and certainly no reported quan- 
tification 01 vehicle travel as a function 01 deliberate 
land use disposition. 

It is stressed. however, that this does not mean 
that lower car usage would not lead to lewer 
casualties. 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 casualty 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 question. 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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erroneous. It is simply that a long string of effects. 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 c o m n  understanding of what constitutes good 
network planning practice. as reflected in the various 
guidelines, relates to: 

(a) The establishment of a hierarchical road system, 
principally distinguishing major traffic routes 
hom local streets. 

(b) 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. 

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

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

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

(g) The provision of routes and networks for non- 
motorised travel 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 planning 
actions themselves. only the avoidance of un- 
controlled cross-roads on major routes appears to 
be consistently applied, principally for road safety 
purposes. Other actions commonly have implicit 
safety motives. 

In Australia, there is certainly a widespread 
awareness of the general principles covered under 
this heading, but (apart from the avoidance of un- 
controlled cross-roads) actual examples are not 
commonly found. Canberra provides the best 
Australian example of widespread and consistent ap- 
plication of hierarchical road planning principles and 
the design requirements which follow. Canberra also 
has the only extensive cycle network incorporating 
substantial lengths 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 

the A.C.T. and Victoria. lor 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 abnormally bad conditions for cyciists. 

In summary. specific conclusions were as 
follows. 

ROAD HIERARCHY 
A road hierarchy will 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 subsequent actions. In safety 
terms. the concept of road hierarchy will probably be 
counterproductive if it is used to promote the con- 
ventional mixed-function concept of road types. 
Safety would be positively enhanced if the hierarchi- 
cal definitions are used to minimise conflicts bet- 
ween the various functions which roads have to 
serve. While elements of the principles relating to 
road hierarchy are widely evident, the concepts are 
probably fully practicable only in a totally controlled 
urban system. Only Canberra approaches this situa- 
tion. 

INTERSECTIONS ON MAJOR (TRAFFIC) ROUTES 
Principles governing outlets 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 
maiorhninor road cross intersection. Control over 
both the spacing and form of intersections IS prac- 
ticable without excessive planning powers, although 
there appears to be a need to exert such control 
along secondary and sub-arterials as well as primary 
arterials. 

TRWFIC QENERATORS 
Criteria for the location of major traffic generators 
(attractors) on safety grounds are not wel l  
established. If such criteria could be defined, they 
could complement the present controls on the loca- 
tion of major land uses. 

ACCESS RESTRAINT 
The acceptable type and degree of access to a par- 
ticular road is a consequence of the roads 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 questions which need to be 
resolved. 
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SEQREQATED CYCLUPEDESTRIAN NETWORKS 
Although a cyclist or pedestrian is undoubtedly safer 
on a fully-segregated path than on a conventional 
road, it does not follow that the expenditure required 
is justifiable on safety grounds. The most cost-effec- 
tive aspects of pedestrian and cycle 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 cycling on the normal 
road system. If reduction of cycle casualties 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 
facilities which are safer for the users is not enough if 
the user must surrender time, speed or convenience 
in order to use it. 

PLANNED NEW COMMUNITIES 

There are numerous examles of totally planned and 
managed urPan areas around the world Some of 
these a1 least emoooy planning principles wnicn are 
expected to produce improved safely. especially in 
relation to the road hierarchy (corresponding to 
some sort of delinilion of protected localities) and 
provisions for non-vehicular movement The availa- 
ble data, however, do not permit unequivocal state- 
ments to be made aoout me degree of 'proof' which 
planned towns provide lor meae principles. for two 
reasons 

(a) the data do not consistantly demcmstrate a bet- 
ter level of road safety in planned towns than 
eisewnere. and 

(b) if and where (hey do suggest a better-than- 
average safety record, me elerrterns in the whole 
package of planning principles to which this may 
be attributed are not clearly identilianle 

Finally. the impracticality 01 accommodating 
more man a very small proportion of national urban 
grown in totally planned communities suggests that 
tneir safety gains. i f  any. would not be significant in 
national t e r n  This. however, does not invallaate at- 
tempts to create safer conditions for residents of 
specific planneo towns. 

PLANNING IN CENTRES 

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

(a) Avoidance of ribbon development : re-shaping of 
centres and construction of new centres away 
hom 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 vehicles. 

The study findings in these four ireas are sum- 
marised in Table 18. The overall injression 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 centres 
would rarely be locatedastride through traffic routes, 
although 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 to accidents. The area- 
wide safety effects of modem centre development 
are rarely mentioned, reflecting a general paucity of 
information on traffic impacts as a whole. 

There are over 20 significant examples of 
pedestrian malls in existing 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 $ lm 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 influential factors in a pedestrian mall proposal, 
the closure 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 concerned are typically small. The potential 
gain is therefore not great. and it is difficult to 
establish statistical significance for any changes. 
This. of course. is not a negative flnding. Conversion 
of a strip centre may not be a significant safety 
measure, but it would be reassuring to know that 
when a mall is introduced for whatever other reasons, 
the displaced traffic does not necessarily create 
Safety problems elsewhere. 

Furthermore, pedestrian 'security' i s  not 
necessarily measurable (or at least adequately 
reflected) 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 cal led 
'pedestrian/vehicle tension'. 

On the other hand. many newer off-street centres 
provide very badly for pedestrians once they leave 
the vehicle-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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TABLE 18 
SUMMARY OF FINDINGS AND CONCLUSIONS: ASPECTS OF CENTRE PLANNING 

Avoidance of Ribbon Development 
(Newand Modified Centres) 

New 'Car-bee' Centres 

Basis Intuitive good practice. found lo produce more 

onaccidents a~ahlnction of homage 

Retail planning concept 
D l e W  Centres, and IUPPOrted by spamedata 

development 

Adoption asa salelyobieclive No1 know. bul probably Wldely used. Specilied 
tn hstralian guidelines. reported. 

Probably implied inmost w w  pmpOYiS. but nOl 

Rewrted o~enesaa~plications Pmbabiymany, buI notdocumenled. Many 

Reported Australian aopiicalions MMynewnon-ribboncenlms. Empieso l  Many 
modified cmfres (back-zoningl not known. 

Rewrted elfec1inIw)ssas a ealely None known. 
measure benelil. buf needs subsmlialicm. 

R.clicalily MI mgarOedas widely aoDlicab1eforexistir.g 
cennes (wfwre bypaasinp isgemraily more 
kmibiel. Can be apraclicable ConsIrainton 
new cmlres or emansion olexisting cenlres. 

Not widely documenled. Soma evidence 01 

Slowing Olrelaii gmwhmay relaramis kind 01 
centre m some ~ I ~ c R s .  Otherwise common 
practice. almough some 01 Ihe desirabble isle 
designguidelines may be unallractive Io 
developers 

Aseasnenl as a ealety mewre Awlldecmaea waul0 beemecled.althwgh A~ar~h~mlhecarpa,-k~aM circulatoryroads. 
conditions fOrped8SIri~S are g-raiiy better 
Site layout guidelinesare needed 

lha potential bewfil i a  relalively small and lew 
exisimp c a l m s  cwld  be mdilied. 

Pedestrian Streets and Areas 

-6 lnpmvnnml ~IwGeattiancoMitionsDy 

Adopticmesa safely Objective 

vehicle segmplion and/or reslraint 

Safely not adomiMmmOtiM. 

R s ~ r t e d  o y ~ n e ~ . w i i c a t i o n t  LIMY.  

Reported Auslraliulqplicatiom W .  but lend lo be city c a l m  rahsr ttor 
subuliml. 

Pmlicality P r m l  ~ . m p l e s d ~ m I e D n c t i c a l i t y a n d  D ~ ~ e n d ~ o n ~ l e  Uwally pOlslblelomake 
polenllal wider aoDpI~catioon CosIly provision m design a ~ ~ ~ m t i v e s  

The high cost of new centres, or the conversion 
of existing centres. could not be justified on safety 
grounds alone. Increased safety would 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 well as acting as access streets to abut- 
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 ba 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- 
taristically involve a higher proportion of non-vehicle 
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occupants - especially children - than elsewhere 
on the road system. Local planning strategies for 
road safety must therelore consider the special 
problems 0 1  vulnerable road users as well 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) Minimising of conflicts within the traffic stream 
by attending to the nature of the local network, 
including the form of traffic distribution and the 
nature of the intersections. 

(c) Reduction of conflicts between vehicles and 
other road users by segregating their networks. 

(dl Modifying driver behaviour so that vehicular 
movement in the street is compatible with other 
users of the street space (Le. to create an 'en- 
vironment of care'). 
The common guidelines and current 'good local 

planning practice' mostly evolved horn planning 
thought dating back more than 50 years: the delini- 
tion of identiliable areal units, concepts 01 local net- 
works and street functions. and segregated move- 
ment networks. The guidelines specifically relate to 
network planning and street function, planning 
aspects o f  road design. intersections, local 
pedestrian and cycle systems, and the management 
or modilication of streets in existing local areas. The 
links between these kinds 01 actions and the lour 
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 01 measures. The overall impres- 
sion gained from these sources is that the conse- 
quences are rarely documented. The multitude 01 
possible combinations 01 planning actions makes 
CompariSons between cases difficult. but the follow- 
ing ConCIusions have been reached and are sum- 
marised in Table 20. 
Areal Uniia and Location 01 Key Land Uws 
The deliberate delinition 01 some lorm 01 areal unit is 
common Practice. usually in relation to the road net- 
work whose more important elements are used to 

define the boundaries 01 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, homogenous land 
uses are the norm. A return to mixed employ- 
menthousing areas has apparently not been en- 
couraged, at least in Australia, so the possible travel 
and traffic effects remain untested. There are 
different models by which local centres and facilities 
are distributed (e.g. within neighbourhoods. 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 networks 
rather than to other aspects of local planning. 

Lou1 Stmet Notworks 
It is cornon practice to adopt some f o n  01 internal 
road hierarchy, but little attention is paid to the 
system aspects 01 the local network. Different con- 
cepts 01 traffic distribution could be lonal ised and 
consciously applied. 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 commonly 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 emotional 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 examples in practice. A consideration of the 
various needs and functions 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 examples of street designs likely to 
make new impacts on safety are still relatively rare. 

TABLE 19 
LINKS BETWEEN ACTIONS AND STRATEGIES 

SrntepY 
Acfrons Separate Local Clarify Segregate C M t 9  

From Nelwork. Minimrse Emwomrent 
Non/Local Simplily Vehicle/ 01 Care 

Conflicts Conflicts . . . 
Trallic Vehicleffehrcle Non-Vehicle 

N E l o I B o v W O O  PLANNING 

" K S  
Area0 units. otc 

cmctlv~lY/conl l l l l I ty . . 
Hierarchvllunctim . 
G e w l w .  Dancing 
Form 01 dtslnbuliOn 
inleMc110m 

inciualng ~aaburn . 
. . . . 

PEMSTRIANICYCLE SYSTEM 

STREET/TRAFFlC MANAGEMENT . . . . 
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TABLE 20 
SUMMARY OF FINDINGS AND CONCLUSIONS: ASPECTS OF LOCAL PLANNING 

Neighbourinmd -0elinirIon. Location and 
Type 01 Land Use 

'TradiliOMi' practice. Principles debated. 

Imgiind.MoreemlictI in Ihn conlexlol 
'precincls' lor LATM. 

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

Cwadionai wew. wmaps derived horn lrallic 
engineering. Debaled. 

comon. stated in Australian Guideilnes. 

Basis 

Adwiion as a safely obinclive 

Rnmned ovnfsnas amlicalions Many varinliesandcases WideSpre.0 practice. noi specilicaily relaied 10 
salety. 

Rnmsd Australian aDDliC(l1iOM Asabovn. As above. 

Rsporlsd0~Ctivsn0saaSaSOlely No krWwnIWOnS. NO known reports. 
masum 

~ ~ ~ e r m t n d  definitionof mighbourhood is 
commQlpncticebulirusuallydepandsnton anitudesrnayinnibifadoption~l~ler~raciices. 
Conait ioMenm~ IO iha devnlopeni. 

Pmbablyvalidtoc~llimx pWW~tPraCtiC0. Salnty isenhmced i lconl l icB~lwenn 
~ o l l o c a i i l y a m a a n l o b ~ i m ~ t n d  
niates1onntwOh aSpnc1s. Smallnrunits 
desirable. 

Reguind changes in designerand aumorw Fracticalihl 

AssesmmlasarsleWrnure 
hmc1ioM)arn rsdwnd. r a l h e r w  increasna (as 
convnnlional praclicn imelicitly accnplsl. 

Nenmrks: (b) Characteristics 
(Canmctivity. erc.: Form 01 DistributimJ 

~ o l  cynenlly tomiisad. Some inluilivn re l ime 
onua(lic divnnuon CMCOD~S. 

Networks: (c) Local Intersections 

Past invnsligalions Wen IO wpmn preternnce 
lor T OM, crosa inlersnCtioM. 

m s  

Practlcalily b1~4OaRbla SCW within practiw. 
~ u ~ r e s  chmgesin skills, morn information. 

Commn. 

camnm. 
Vinually univsnal. 

Very linle rncnnl data 01 substme. Som doubt 
hasbeancan on mod for totai ba of cross 
immct ions Mderall conditions. 

Rntnnlimolpressnl practice presents few 
costso(dlfficuitins.Co~ldbe relaasdin 
SpOCifiC casns, withoul dlfficully. 

w&sspnad "sa olT juncbom in local aRas 
probably a major local salehl laclor. Praclice 
would -in. bul ro~rdabwls a1 cross 
inlersnctionsofimportanl Iocalroadsmay be 
pnlemd IO slawornd T movmnts. 

Fraclialily Ryricallypractlcd. i fconsnolapmbla. 
Dimcull mexistim amas. 

*srs-asasaletymeawm Cosmkave beenwried conmwrcially.and 
coststlsstivsneas on safely grounds isalso 
doubnJi. 

increasing. 

Accidsntbnm~tsofana-wiOn schmn+and 
bnhviOuraI emcts of some dnvicns. senm to be 
CO~SISI~~IIY dmonslralnd. 

PoIIticaI i I y ) u o . P ~ ~ i ~ n d ~ 1 1 B r W t a I w ~ y I  

Wmfils tend to be loo vague ly~ rs lood .  

Modificalion 01 drivnr bnhviwr clnany 
unden1ooo.miwohetlssts IOMSO. Born 
asoectshve mtentlal bnnnfits. 

~ t O e X C ~ s d D l l r C n i Y d  COSkSaleIy 
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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 voiuines. 

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 possible 
contributing factors has not been able to be clearly 
identified. Action aimedat the local distributor (either 
its elimination from the network. or altematively tight 
management of its frontages) appears to be poten- 
tially beneficial. A road hierarchy will usually be 
defined principally for traffic management and 
geometric design reasons. Safety will be positively 
enhanced i f  the hierarchical definitions are used to 
minimise conflicts between the various functions 
which roads have to serve. 

Local Pedestrian and Cycb systmn 
There are many existing examples of a wide range of 
segregated pathway types. but few examples of true 
Radbum-style development. Conseguently. the path- 
way systems often tend to be superficial additions to 
areas served by conventional street systems, ralher 
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. 

LOU1 Arm Trafflc MaMgmmnt (LATM) .nd S h . a  
Moditlcatlons 

The literature on LATM is formidable. Information has 
been selected on treatments in Holland. Germany. 
Denmark and t m  US. to illustrate the types and ex- 
tent of schemes. In Australia there is extensive, and 
growing, experience with LATM devices, but applica- 
tion of an area-wide approach (both to problem 
analysis and to installation) is far less common. The 
current Victorian procedures illustrate an appropri- 
ate level of guidance and control. which leaves room 
lor considerable local initiative. The effectiveness of 
some individual treatments (e.g. roundabouts, road 
humps and slow-points). with respect either to acci- 
dents or speeds. has been demonstrated. Data on the 
area effects of LATM from various sources verify that 
significant accident reductions may be expected 
without commensurate increases in casualties on me 
boundary roads. 
CO~lU.ion 
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-effect relation- 
ships cannot yet be assumed and the critical 
behaviourai factors have not yet been positively 
identified. Nevertheless, there is a general 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 rewires more Man 
isolated devices; innovative design and comprehen- 
sive changes are predicated. both to existing streets 
and to present network layout concepts. 

SOME IMPLICATIONS FOR 
PRACTITIONERS 

Out 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 should 
not complacently accept current practices. 

- Reliance on 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 levels. 
However, there are no rules by which this can be 
done;. 

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

ROAD NETWORKS 

- The adoption 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. 

- Safely will be enhanced if a hierarchical distinction 
is d r a w  between trafIic routes (arterials and dis- 
tributors) and the local network. Conventional 
practice does this in two ways: 

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

exclusion of non-local traffic from neighbour- 
hood streets. 

- However. commonly-adopted definitions of road 
function are based on questionable concepts, are 
difficult to apply consistently in practice. and tend 
to perpetuate some of the problems experienced in 
older networKs. In particular, modern subdivision 
requirements onen encourage me creation of resi- 
dential roads on which traffic speeds and volumes 
are high. Inside residential localities. such roads 
should be avoided. Traffic distributors on the 
edges of localities should have minimal direct fron- 
tages. 

- The following Steps have been suggested for iden- 
tifying road classes in existing urban networks: 

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

Those arterials or distributors whose character 
is, or will be. local but which also serve impor- 
tant network functions (i.e. the ’limited ar- 
terials’) are identified. 

(a) 

(b) 

(b) 
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(c) A basis lor selecting those streets within 
localities which are to provide links between 
arterials/distributors must be devised. These 
are the 'collectors'. 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 scale on the 'network function' 
scale. 

- In both new area design and in managing older 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 01 access manage- 
ment on tralfic routes are sufficiently well 
demonstrated to support their use. However, the 
costs and effort are sometimes hard to iustilv. 

- Data support a wider spacing 01 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 01 internal road system feeding fewer outlets 
could involve higher accident risk. 

- Careful thought should be given to 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- 
lion 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 problems which are in- 
herent in the network itsell. 

- Residential areas should not be so large that local 
roads have to carry high volumes of traffic. In large 
development units (i.e. areas not broken into 
smaller units by defined arterials and sub-ar- 
terials). it is harder to keepout 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 01 thumb. a square kilometre 0 1  
conventional residential development could 
generate 01 the order of loo00 vehicle movements 
each day. The problems that could arise should 
this volume be concentrated on a handlul of local 
roads are apparent. Given reasonably uniform 
traffic distribution and wide desirable spacing of 
local road outlets onto traffic routes. a desirable 
development unit 01 not much more than 1 km2 is in- 
dicated. Areas larger than this will. by implication. 
require the insertion of recognised higher-order 
(lower access) roads. 

LOCAL STREETS 

- Non-local traffic is minimised by making local 
street routes discontinuous or indirect. !.e. with 
low connectivity. There are no reliable analytical 
rules by which this can be done. but awareness 0 1  
the criterion during design and adequate informa- 
tion on traffic demands will usually be suflicient. 

- Excessive speeds in residential areas should be 
discouraged by avoiding long streets and over- 
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 trallic 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 distributors. requiring 
greater lot widths and house set-backs. and pro- 
viding wider verges without excessive roadway 
width. 

- The number 0 1  residential ailotments fronting onto 
streets with very low connectivity (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 onen create unnecessarily restrictive 
requirements. 

LOCAL STREET MANAQEMENT 

- Physical redesign of existing streets can play an 
influential role in increasing salety and amenity. 
Those proposing changes to local street systems 
should be aware of the potential safety benelits 
and should draw attention to them when seeking 
community support lor the schemes. The improve- 
ment of Safety should be a primary. not incidental. 
goal 01 such schemes. 

- An agreed road classification must first be 
established. so that each road's acceptable func- 
lion and the nature 0 1  tralfic control over i t  can be 
specilied 

- Street closures, and other forms 0 1  network 
change. are a necessary but not suflicient tool 01 
local street management. The range 0 1  measures 
aimed at modilying driver behaviour is important in 
achieving an environment of care lor pedestrians 
and cyclists without making substantial changes to 
local networks. 

- It is advisable to act in advance 0 1  trallic problems, 
11 possible. 

CYCLISTS AND PEDESTRIANS 

- Cycle and pedestrian planning should locus lirstly 
on general improvements to their security on the 
road system, employing appropriate trafl ic 
engineering, tralfic management and construction 
and maintenance techniques. Support for segreg- 
ated cycle and pedestrian laciiities is olten based 
on exaggerated perceptions 0 1  their benefits. 
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- At the local level, cyclists and pedestrians would best of conventional layouts. The extra costs of 
benefit from those local street management Radburn treatment, which are sometimes substan- 
schemes which create an 'environment of care'. tial. would have to be justified on grounds other 

than safety - Segregated paths. Whatever other advantages and 
attractions they may have, will rarely prove to be - If the potential safety benefits of a segregated net- 
cost effective on safety grounds alone. Preference work are to be fully realised, pedestrian-generat- 
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 
bicyclelpedestrian expenditure and would QUiCkly 
be recognised as tokenism. Routes focussing on 
schools 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. 

- Radburn types of subdivision layout contain ele- 
ments conducive to road safety, but so may the 
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ing activities should not be located on busy road 
frontages. 

CENTRES 

- Safety benefits may be obtained in activity centres 
by diverting non-foot and vehicular centre traffic 
away from tha areas used by foot and vehicular 
centre traffic. 

- Full malls 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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