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PAFiT 1 CONCEPTUALBASIS 

INTRODUCTION 

Objectives 

The purposes 01 thls research project are to make an exploratory investigatlon of the factors In- 
fluencing road safety In the 'main street' of country towns and and to explore how road salety may 
be improved. This, more limited, purpose must be seen within the longer term aim of developing 
guidelines for reduclng the conflict between through traffii and the pedestrian envlronment in the 
main streets of country towns, andthe preparation of a publication similarto RoadSafetyinReskYen- 
tial Areas, published by the Office of Road Safety, in 1982, or recent overseas examples (ANWB, 
1986; Herrstedt, 1988). 

The objectlves of the study are: 

. to develop a slmple process of analysis and generatlng options for country towns; 

. 10 test alternative technlques of data collection and analysis; and 

- to add to the knowledge about pedestrian and vehicle conflict. 

Road safety has been the subject of much investigation, and there Is continulng action In Improving 
It. Two of the main areas of attention have been road safety in urban areas and on open roads. 
There has been less investigation about the conflict in country towns, where the hlghway runs 
through the 'main street', which also is the main centre of activity for the local community. In some 
cases, there are proposals for removing this through traflic by constructing by-passes. However, 
lack of funds in constructlng by-passes forces closer examlnatlon of the wnflict between through 
tralfic and the activity function of the main street. 

The problem is pervasive: there are numerous towns throughout the nation where the hlghway runs 
through the main street. Motorists may be frustrated by speed and capacity constraints. while the 
vehicles pose a threat to pedestrians in the lown's main activity street. The problem is exacerbated 
by the oflen high proportion of heavy vehicles on the highway. There are other negative associa- 
tions, e.g mise and fumes, bul there are also positive associations such as the value of passing 
trade to the local community. While salety is a dominant concern. it can not be seen in isolation. 

Issues and scope 

The central issue of wncern 16 that of road salety in the 'Main Street' in country towns. Road safety 
is generally seen as an absence of accidents involving pedestrians, motorists and their passengers, 
vehicles and properly. 

The occurrence of accldents In a particular locality is, In practlce, diflicult to observe. One has to 
make use of historlcal data, such as the number of accidenls per 10,000 vehicle kilometers of travel 
and compare them with rates for other localities. With the aid of traffic accident recording and 
reconstruction an attempt can be made to explain their cause, but reconstruction is only parlially 
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possible as information on the accidents is incomplete, and the number of accidents is Often to0 
small to establish whether any apparent correlations are of statistical significance. An anernative 
approach Is the study of traffic behaviour, especially of behaviour which is assumed to cause danger. 
The most applied form of this is conllict analysis. 

Conflict analysis involves looking at risk and the scope for evasive action. When does a conflict lead 
to an accident; when is an accident avoidable? In other words, by which behavioural aspects, and 
in which circumstances are the seriousness of conflict determined? Conflict is not necessarily an 
indicator of a lack of safety, as some measure of conflict may be quite acceptable in cerlain condl- 
Ions. Conflict analysls can be seen as a form of risk analysls to be used for arrlvlng at an explana- 
tlon of an objective, or perceived, lackol safety. Relevant questlons are which behaviourunderwhat 
conditions leads to what kinds of conllicts, how serious are theyt, and what is the probablllty of an 
accident In such conflicts? These questions have been addressed In recent overseas studies (Oppe, 
Kraay and van der Horst, 1985). 

There are various techniques of conflict observation and analysis, but a key element Is the use Of 
video recording. The behaviour of road users is recorded by video cameras, prelerably at a helght 
of more than 4m above the road. Eachframe Is labelled by superimposing digital information at the 
beginning of each video line on the frame encoder. In this way, a particular frame can be searched 
automatically. There are also other, more conventional techniques, such as those Involving speed 
and volume measurements, observations of jaywalkers and crossers, manouevring of vehlcles etc. 
As one 01 the objectives of the research is to develop a low-cost and practical process of discover- 
ing and analysing confllct In country towns, a comparlson is made between the vldeo and conven- 
tional data collection techniques. 

The scope of the study Is limited to small country towns in New South Wales, as the budget for the 
study did not permit intensive study nor Investigations in other States. However, the study alms to 
identify the significant objective and subjective variables related to road salety, and how they are re- 
lated to the physical, economic and social characterislics of the 'main street', to develop ideas for 
the resolution of conflict, and to formulate a methodologyfor systematic study of the main streets In 
small country towns. 

Approach 

Conflict analysis, and the generation of options, require a systems approach to research. A systems 
approach is a conceptual tool which enables complex and dynamic situations to be understood In 
broad outline. An illustratlon of such a systems approach is shown in Figure 1-1 

The first task is the definition 01 the conflict area. Conflict may be in the form 01 impact or friction. 
Impact can be described as the effecl of vehicles on the users 01 the road space and on the activities 
along its frontage. Friclion can be described as the effect of other users of the road space and the 
associated frontage development on traffic performance. Understanding of the relative importance 
of Impact and friction will help to clarify the kind of roadkmvironment situation which exlsts. A type 
I roadlenvlronment situatlon signilies a situation where the traffic function is dominant and the road 
envlronment function subservient; the reverse situatlon exists In the case 01 a Type 111 roadlenviron- 
ment. In Type I1 roadlenvironments both the road function and the road frontage function are impor- 
tant, and that is likely to be the case in most 01 the main streets of country towns. 

Questions then arise about the options available at strategic (longer term), developmental (medium 
term), and operatlonal (short term) levels. Options may be related to land-use and transport manag 
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Figure 1-1 Systems View of Research Design 

rnent, and urban design. These optlons need to be assessed in physical, financial and institutional 
terms, before poliiles and actions can be decided upon. 

In this study the focus Is on the process of gaining an understanding of the nature of Ihe conflict and 
developlng options for, what is assumed to be, a Type II roadkmvironrnent situation. The approach 
followed consists of three parts. Parl I comprises the development of a conceptual framework, Pad 
II involved the underlaking of two case studies, and Part Ill attempts to develop some preliminary 
guldellnes for the process of determining confllct and formulallng options of reducing it. 
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THE CONFLICT IN A BROADER CONTEXT 

lntroductlon 

In this, the first part of the study. the pedestrianhhicle conflict is put in a broader cantexl and the 
parameters are set for the case studies. The first step in this process is an exploration of relevant 
interactions. There are three types of traffic movements of signilicance in country towns: local, 
regional and through traffic. The regional traffic Is the result of the service function of the town and 
its relationship with other towns in the region. Through traffic Is Inter-regional traffic, whkh may, or 
may not, be serviced by the town (FlgUre 1-2). 

Figure 1-2 Regional Interactions 

In most cases, the highway runs through the main activity street of the town, as the centre of the 
town invariably developed along the confluence of roads sewing the region (Figure 1-3). 

Figure 1-3 Through and Local Trafflc Functions 
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The reglonal roads and the inter-regional roads, in particular. have been upgraded progresslvely, 
and this has accentuated the conflict in the Main Street. The roads were widened and traffic volumes 
increased, making it harder for pedestrians to cross the road safely. As the centres continued to 
develop, the demand for parking increased, keh-skie parklng (and in some cases, medlan parklng) 
and short-term parklng controls were introduced, leading to more conflict because of parklng 
manouevring and double parklng for deliveries. Pedestrian crossings are generally few and may not 
give complete protection for pedestrians as through traffic may be unfamiliar with their locatbn. 
Jaywalking Is commn and can be hazardous when traffic speeds are high or vision Impaired be- 
cause of double parklng. The dlflerent conflict situations In the road space are Illustrated In Flgure 
1-4. 

whlolea 

Figure 1-4 PedetriarVvehicle conflict situations 

The conflict can be seen from two perspectives: vehicle traffic has an impact on the road environ- 
ment, including the safety of pedestrians which frontage development attracts. whlle the adivlies 
generated by the road environment afled the performance, including that of the safely of drlvers, 
along the road. This leads to the proposition that, in environmental and transport planning terms, 
there are two basically different situations: those where the environment should be dominant - called 
'precincts' - and trafflc should be subservient, and those where traffic should be dominant - called 
'corrldors' - and the environment should be compatible with the traffic function. In between there is 
another situation: where both the traffic function and the road environment are important, perhaps 
at different times of the day of days 01 the week. This 'hybrid' situation Is pervasive and typlcal of 
the 'Main Street' In country towns. 

In each case, the conflict is the outcome of many interactions, and in order to address it properly 
there is a need to measure them accurately and understand them. The following sections briefly ex- 
amine tour of such interactions: land-use and transport, road space and frontage, responsibility and 
resources, and plannlng and implementation. There are other relationships, such as driver and 
pedestrian perceptlon and behaviour, but these are not examined here. 
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Land-use and transport Interaction 

It 1s well understood that land-use activities create a transport demand and that changes In acces- 
sibility produce shMs In land-use activities. Land-use and transport interactions are particulally im- 
portant in a broader context, as much what happens in the Main Street flows from them (Figure 1-5). 
Through traffic is the resuil of Inter-regional land-use activities and can not be Influenced at the 
Country town level. Access to a highway with inter-regional traffic, however, can lead to the develop 
ment of vehicle-oriented uses, such as mte ls  and service stations, and dependency on passing 
traffic, such as cafe's, chemists and newsagents. Planning for reducing through traffic In the Main 
Street by diversion must take such economic dependencles Into account. 

Figure 1-5 Land-use Activities in the Main Street 

Very little work has been done on the relationship between land-use activity and pedestrian genera- 
tlon In Australian country towns. It is an important relationship in the Main Street. as it determlnes 
where pedestrians will be attracted across and along the traffic stream. For Instance. the siting of 
any new development such as a new post ollice or hotel outside the core is likely to increase the 
length over which conflict may occur. 

Trafflc and road envlronment 

Friction 

The prime function of transport facllilies (roads) Is to facilitate the safe and efficient mowement of 
people and goods. In situations where the tralfic performance is of dominant concern, frlctlon 
caused by the road frontage is important. Causes and possible effects of the friction are summarised 
In Table 1-1. 
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Table 1-1 Frictlon: Cause and Posslble Effects 

CAUSE POSSIBLE EFFECTS 

Traffw generation Vehicle movmcnu which may conflict w i h  rhs ualfic meam 

parking 
manoewring 

On-street parking 

small offices large medium density 

retailing retailing housing 

Lnadiglunloading 

Jaywalklng 

Pedestrian generation 

large retailing medium density small offices car retailing 
retailing housing low density 

housing 

Serrrching movement 
Reduced auentwn 10 uallic 
Manoucvring into and out of parking spaces 

Double parldng wherc parking space i s  occupied 

Backing onm h e  r o d u a l i i c  horn sile 

See slso under on-sum pmking 

Jaywalking 
Sudden driver responses 

As for pedestrian generation 

Lack of visibility 

Reducod d i v a  auention 

Bus stops 

A m i  drives 

Visual dsunction 
( advmisemenrs. display windows 
and signprolifcrdon) 

drlveways car retall- medium densfly large retalllng 
houslng 
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The most serious friction Is caused by the shopping string, but while land use Is clearly slgnlflcant. 
the sHe conditlons are equally Important. Small and narrow sites create access and parklng problems 
whlch have an effect on traffic performance. This siluatlon can occur Irrespective of the land-use 
category. Rear or skle access reduces some of the potential for conflict. Figure 1-6 illustrates the 
kind of frlction in the 'Main Street'. 

Figure 1-6 Friction In the 'Main Street' 

Impact 

The Impact of traffic and traffic management is important in all situations but more so where the sen- 
sitivity of a frontage actlvity towards a particular effect is high. The causes and possible effects of 
traffic and trafflc management on the road environment are shown In Table 1-3. 

Table 1-3 Impact: Cause and Possible Effect 

CAUSE POSSIBLE EFFECT CAUSE POSSIBLE EFFECT 

Traffic volumes 
Traffic speed 
Traffic camporition 

Road geometry 
Traffic management 

Traffic voluma 
Traffic speed 
Traffic camporition 

Road geomev 
Pavement 
Traffic mansgemem 

Need for pedesuien crossing Traffic volumes 

Accidmts and increased Traffic camposition 

Perceived danger 
SDcid barrier Clearways h e e d  a c w s  

Emissions 

Traffic speed 

mntlict Traffic management 

S.-lanes Loadinglunloading 
Parking controls problems 

Business viabilii Tr&c noise 

I 
Dangerous g o d s  Exposure to risk 

movement 
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Some effects are not directly related to road frontage (such as emissions and energy consumptlon), 
and not all have a direct bearing on safety. However, there is often no single cause-effect relatlon- 
ship: many factors are likely to play a role. For instance loadinglunloading problems will lead to 
double parking and reduced visibility for and of jaywalkers. 

The land-use category most affected is, again, the shopping string, largely because of the concentra- 
tion of pedestrians of all kinds and In all conditions. Figure 1-7 summarises the Impacts in the 'Main 
Street'. 

Figure 1-7 Impacts In the 'Main Street' 

There are also posnive associations: businesses along busy traffic routes regard the OpporlUnHyfOr 
cheap advertising their presence to passing traffic as a positive lactor. A highway frontage can be 
a place for buslness incubation: a low mst operation with a very visible address. 

Forthe motorist In need of service. direct access to a servlce station Is important. Roadside develop- 
ment can give a sense of interest and orientation (but also be a cause of confusion). 

Planning horlzons 

It Is clear that there are many interactions whlch influence the pedestrianlvehlcle and vehlclelvehicle 
contllc In streets with a trafflc and shopplng functlon, The physlcal interactions in the Main Street 
can be summarised in adlagrammatlcform, as Illustrated In Figure 1.8. Planning for reducing these 
conflict must take these Interactions Into account. 

Planning can be undertaken fordillerent horizons: strategic planning, which Is long-term In orienta- 
tion; development planning, which deals with intermediate term actions (say 3 to 10 years), and 
operational planning, which Is concerned with control and immediate actions. In ideal circumstan- 
ces all lorms of plannlng should be undertaken since each planning activity examines a problem 
from a different perspective. 

With strategic plannlng, Issues of the conflict can be addressed In more fundamental ways, such as 
the contalnment of the shopping centre, the possibility 01 diverting through trallic, or the desirable 
development of the land- use structure and transport system 01 the town as a whole. With develop- 
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Figure 1-8 Interadions in the Main Street 

ment and operatlonal planning, the emphasis Is almost wholly on what Is achievable In the shatter 
term, and much of this wlil revolve around ameliorating measures, such as traffic management and 
the siting of pedestrlan generators (Figure 1-9). 

Figure 1-9 Strategic, developmental and operational interactions 

Responslblllty and resources 

The significance of the interactions described above is reasonably well-understood, but the abiliiy 
to manage them Is quite another matter. This can be attributed to the fact that responslblltlies for 
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declsbn are divkled (Figure 1-1 0), and resources to implement proposals for Improvement are llmited 

TRAmDWUND 

TRANSPORT SUPPLY 

Flgure 1-10 Responsibilitles 

Many land-use and development decisions (which produce the vehicle and pedestrian trips) are 
made by the private sector, and while these decisions are constrained by plannlng Instruments 
prepared and administered by local government, there is no guarantee that the constraints wlll al- 
ways endure. The Court may overturn them and the State Government may intervene. Some 
decisions are made by governments at all levels: In the two case studies dealt with in Part 11, the 
Post Office location creates a safety problem, and that was a Federal Government sltlng decision. 

Decisions on the Main Roads are made by slate government, while decisions on other roads are 
made by local government bodies. Road safely is a matter of wncern to governments at all levels, 
but coordination of policies and programs has been notoriously poor, while funding constraints make 
it Impossible to accurately predict when and where improvements will be made. 

Declslons on parking pollcy are made by local government and subject to change, dependlng on the 
views of the elected representatives of the day. The actual provisbn of parking space is a dvlded 
responsibility; both the private sector and local government play a role. The priclng of the parklng 
space Is also a divided responsibiliiy. 

While there are management solutions to improve coordinatiin, there will mntinue to be ma@r un- 
certainties, and a risk assessment of failure is essential. Such an assessment will point to those ele- 
ments which are most sensitlve and should be a powerful tool In formulating policies and preparing 
fall-back posilions. 

It will be clear that management Is a crucial element in the successful development of centres. It Is 
not sutficlent to have a plan; there must be strong leadership, efficient organisation and effective 
control. It must be seen as a parlnership between the many public agencles and private organisa- 
tions which play a role. It must also be seen as an ongolng process, In which strategic directlons 
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are reassessed in the light of new opportunities and constraints. But there must be continuity and 
conslstency in Implementation. so that uncertainty is minimised. 

CONCEPTUAL APPROACH 

Roadlenvlronment typology 

It Is clear that the conflict between vehicles and pedestrians must be seen wlthln the context of both 
the road function and the road environment as the major centre of the commnily. Mention was 
made of the three types of road: roads as corridors where the traflic perlormance Is dominant (Type 
I), roads In precincts were the envlronment is dominant (type Ill), and roads where both the trafllc 
and road envlronment functlons are Important (Type 11). 

Conflict ocwrs in each of the three sltuations, but the fundamental problem In all of them Is an im- 
balance between speed, volume and vehicle type on the one hand, and the type of frontage develop- 
ment and activities on the other. Corridors should be converted from 'seams' in the local community 
structure to 'edges', precincts should be made safe and 'becalmed, and type II situalions should be 
treated to achieve an acceptable level of speed and volume to ensure that the confllct with 
pedestrians and othervehicles Is minimised. Figure 1-11 shows the relationships between road func- 
tions and types. 

ox  IM x 

bos 
h t l m  

w t  
b u m  

IM) x ox  
IYWI N w o  m m  

Figure 1-1 1 Movement and Access Functions and Road Type 

If such conditions are used as a rough indicator of an acceptable balance between vehicle move- 
ments withln a centre and the quality of its pedestrian environment, it is possible to determlne the 
combination of development, Intensity and transport supply to achieve these conditlons in a specifk 
situatlon. If the elements of the transport supply package (parklng, public transport, and circulation) 
are not In tune, and If the total supply package is not in balance with the transport demand, an un- 
acceptable environment wlll occur. 

The Main Street has often been regarded by State road authorities as a Type I sLation, on the 
grounds that the inter-regional function of the Stale Highway should predominate. There are many 
lllustratlons of this approach in which the road has been upgraded at the expense of the quality of 
the road envlronment. The impact on pedestrlan safety received scant attention. In other cases, 
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where such Improvement' was impractlcable, bypasses were planned and developed. The sltua- 
tion then becomes a Type 111 road, where the precinctual quallty can predomlnate, 

However, by-passes take time and funds to construct, and the basic premise of this project that the 
Type I corridor should, on safely grounds (but by no means solely for that reason), become a Type 
II road when It enters the Maln Street. 

Related research 

The problem of how to deal with type II roads has received little attention until recently. The most 
notable work is belng carried out overseas: in Canada (City of Toronto, 1982), the Netherlands (Mln- 
istry of Transpolt and Public Works, 1985; Papendrecht, 1985; Van Hark and Homan. 1988) and 
Denmark (Herrstedt. 1985; 1988). 

Both the Danish and Dutch work involves the study of country towns and the development of 
measures to reduce vehicle speed through the design of the road space. A distlnctlon Is made be- 
tween the transltlon zone (nearlhe enlry to the town) and the core zone (where the retailing actlvltles 
are concentrated). In the transition zone measures are introduced whch elicit a change in driver 
behaviour through changes in visibility, axial shifts, splitter islands. and treatment of lhe side of the 
road (e.g. kerbing, landscaping). so that a portal effect is created. In the core zone, a wide variety 
of measures are used, including axial shifts. pavement changes, narrowing of carriageway at fre- 
quent intervals. In Denmalk, the technique is called 'Environmentally Adapted Roads'. In both 
countries before and after studies have been carried out. However, in neither country Is the road 
frontage development treated as a variable. 

Fundamental to any actions is an understanding of the variables and their likely effect. This was the 
purpose of a study, funded by the Traffic Authority of New South Wales (Black, Westerman and 
Kuiper, 1987), which examined the conflict between pedestrians and vehicles in shopplng strings 
along major tralflc routes In Sydney. The objectives were to gain inslght into the attractlon of 
pedestrians to shopping strlngs, the friction between crosslng pedestrians and vehicles uslng the 
same road space, how this relationship was inlluenced by the type of road and Its configuration, and 
what measures could reduce the conflict. 

As expected, it was found that there was a strong correlation between floor space and number Of 
shoppers to lhe centre. There Is also a positive correlation between total floorspace and the num 
ber of businesses visited: the larger the centre, the greater the number of linked trips. The average 
number of pedestrians In the centres over a 20 minute. period ranged from 150 to 950. The study 
showed that about 35 - 50 per cent of these pedestrians will cross the road at some time during thier 
vlslt.. 

The behaviour of crossing pedestrlans was analysed by separating pedestrians who are crossing 
legally at a crossing facility from those who cross elsewhere or against the lights (deflned here as 
'jaywalkers'). It was found that jaywalking is an Inherent characteristicof centreswith hlghpedestrlan 
activity. Although the correlation was no1 slrong, the vehicle flow had an inlluence on the proportion 
of jaywalkers. The correlation with vehicle speed was a little stronger: the number of jaywalkers 
seems to increase rapidly as the average vehicle speed decreases to about 25 km/h in areas wlthout 
a median. In areas with a median, the same panern occurs but at the higher speed of about 35 k M .  
Futher analysis showed that there also seemed to be a correlation between pedestrian density, 
vehlcle density and speed. This is shown in Figure 1-1 1. 
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Figure 1-11 Pedestrlan and Vehicle Density, and Vehlcle Speed 

Speed appears to be a major issue in the pedestriardvehicle conllict and this asl: :t may be ve 
relevant in the case of the Main Street in country towns. In a systems aDDroaCh. there is a need 

V 
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take account of the factors whlch bring pedestrians and vehicles into the main street, and how they 
behave when they get there. These dynamic aspects will, in turn, be influenced by the fixed siutaion 
of the road characterlstis. site condilins (such as driveways, driveway access and on-site park- 
ing), and the frontage activities (paillculariy whether they generate pedestrians or vehicles). 

Research focus 

The focus of this research is on both a process and its application to two specific areas. However, 
it is an exploration and not a comprehensive project. The overall research slmcture is shown In 
Flgure 1-1 2. The focus of the research project is limited to Type II situations, and to developmental 
and operatlonal optlons. 

TRAVEL D W  

Figure 1-12 Overall research focus 



PART II CASE STUDIES 

INTRODUCTION 

Objectlves 

The objectlve of the study was 10 test the conceptual framework, with the maln focus on its general 
sultablllty as a cost-effective process of Idenlifylng, and reducing, conflict between pedestrians and 
vehlcles, and between pedestrians and vehicles. The conceptual framework is applicable to those 
country towns where the highway is also the main activity street. 

In view of the very limited budget for data colleclion. the testlng was only for two relatively small 
towns, and even then the tesling could be little more than exploratory. 

Selectlon of areas 

me budget tor the study llmiled the survey to two towns. The selection of the towns was based on 
the following premises: 

* There should be some prime facie evidence of conflicl. and accident statistics were to be 
used for thls purpose; 

* There was no exlsting by-pass nor were there firm plans to construct one; 

- There should not be seasonal major fluctuations due to tourism; 

* The towns should not be so large as to make it impossible to undertake the essential SUI. 

veys with the resources availabls within two days; and 

- The towns should be wnhln reasonable distance from Sydney to minimlse costs of survey 
wroko. 

The prellminary llst of townswas prepared and details on vehicle accidents during the period 1985- 
87 were obtalned lrom the Traffic Authority of New South Wales Table 11-1). 

TABLE 11-1 Accidents involving vehicles in NSW Towns, 1985-87 

TOWN VEHICLE TOWN VEHICLE 
ACCIDENTS ACCIDENTS 

Berry 21 Musswebrook 59 
Cowra 39 Orange City 189 
F o b s  25 Parkes 37 
Gunning 6 Scone 20 
Mittagong 67 Singlekon 33 
Morya 17 Ulladulla 45 
Moss Vale 57 Yass 97 
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Thls llst was reduced to 4: Moss Vale, Orange City, Parkes, and Ulladulla, because of informalin 
available about plans for by-passes, the number of accidents, and convenience. A site visit was 
made; Orange was discarded because i t  was too large and Ulladlulla because it had a major tourist 
function. Thls led to the final selection of Moss Vale and Parkes. 

Research appmech 

The approach was greatly influenced by the objective of developing and preliminary testlng of a 
process based on the conceptual model, set out in Part I. It was considered important to develop a 
'mlnirnal', low-cost, approach which would not requlre speclallsed skill or extensive resources. 

It was also fell that the study should add to the accumulated knowledge about road/environment in- 
teractions In relation to road safety. Previous studies (Black, Westerman. and Kuiper, 1987; and 
Black, Westerman, Bllnkhorn and McKltirck, 1988) showed that there were relationships between: 

- frontage land use and site conditions and the friction they caused to road traffic; 

* the level of pedestrian activity on the footpath and the number of pedestrians crosslng; and 

the nature and extent of pedestriarVvehicle conflict and pedestrlan density, vehlcle density, 
vehlcle speed and the presencelabsence of a median. 

Thls required lnformatlon on land use and site conditlons, pedestrian and vehicle movements, vehicle 
speed and the physical characterlstlcs and management of the mad space. As conflict Is not neces- 
sarily expressed in accidents. it is irnporlant to observe pedestrian and vehicle behaviour, and that 
can best be done through video observation. 

It was also essential to know the total amount of trallic and the proportion of through traffic, and to 
relate this to the trade done in the centre. This informatlon is necessary In order to identify whether 
there is a need for alternatlve routing of through traffic, and what the impact of this might be on the 
business activity In the Maln Street. 

Scope 

The study was not of the whole town, but of the Main Street only. For the Main Street. the section 
containing the maln pedestrian activity was studied. The foclls was mostly on the developmen- 
IaVoperational aspects. ltwas assumedthat majorstrategic issues such as long-term land-use policy 
and the development of a by-pass would not be considered, as that would require more time and 
resources than were available to this study. Similarly, it was assumed that there were no deficlen- 
cles In the town's structure which required significant network changes. 

Thus, the emphasls was, deliberately, on applied research: the aim of developlng some simple 
processes and indlcators which can be used for the development of practical measures, mostly in 
the intermedlate to the short t e n ,  to improve the Main Street. 

Although the focus was on the pedestriardvehicle conflict in the Main Street, it was realised that this 
is a part of the larger question of roads and their environments. and the integrated development of 
the town as a whole. The data base should be capable of being used and integrated into this broader 
context. 
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DATA SELECTION AND PROCUREMENT 

Data needs were determined for the following categories: function and role of the Main Street, the 
bulil environment, road space management. vehicle movement, pedestrian movement, conflict be- 
haviour, and conflict perception. 

Prbrilies were Mentified so that essential elements were covered, but others would not be over- 
looked. Those elements which were not essential could perhaps be covered in parl, dependlng on 
tlme and remurces available. 

A decision was made to concentrate on the active park of the Main Street, i.e. those segements 
where there was contiguous retall development and where there were pedestrian movements. 

The whole approach was dictated by low cost: two visits, two professlonal people, and maximum 
use of local resources: information from Council officers, the use of High School students with some 
surveys, and the assistance of the local Chamber of Commerce with the business survey. 

The pulpose, means and priority of data collection are set out In Table 11-2. 

Bask surveys 

Nurnberplale survey 

A sample survey of 10 percent (all vehicles where the last digit on the numberplate is 0). carried out 
continuously between 9.30 and 15.30 on a Friday, was made. It was expected to yield information 
on total tralfic, through traffic, regional function (measured by the number of vehicles going out and 
returning later), local function (measured by the number of vehicles coming In and going out again, 
alter deducting the through, non stopping, trafflc), and the accumulation of vehlcles In the centre. 
The period used may not cover the typical peak hour employment traffic which occurs in most clties, 
but was not consldered critical in country towns, and not so relevant where the specific purpose is 
the study of the pedestriadvehicle conflict. as there are fewer pedestrians around at the vehicle peak 
hours. 

Speed survey 

Speed observations. using stop watches, were made for segments of about 100 - 150m length for 
hall an hour in the hour. 

Pedestrian movements 

Jaywalklng wasobserved and recorded for the same segments where speed observations are made, 
and during the same periods, so that the speed and jaywalking data can be related. 

Pedestrians crosslng at legal crossings were observed and counted. In the case of zebra crosslngs. 
the number of vehlcles stopping to give right of way to pedestrlans were recorded, again for the same 
period as the jaywalkers. 

Pedestrians on the footpaths in both directions and for the same periods as before were counted. 

In thls way there is a coordinated set of pedestrlan mvements which can be related to vehicle speed 
and vehicle volume (obtained from the numberplate survey). 
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Table 11-2 Type, purpose and method of data collection 

TYPE WHAT PRIORITY HOW WHEN 

FUNCTION AND 
ROLE OF THE 
MAIN STREET 

BUILT ENVIRON- 
MENT 

ROAD SPACE 
MANAGEMENT 

VEHICLE 
MOVEMENTS 

PEDESTRIAN 
MOVEMENTS 

CONFLICT 
BEHAVIOUR 

Local, reglonal and passing trade 
Origin and frequency 01 visits 

The road panern and land-use 
structure 01 the town 

Width and physicalcharacteristics 
of the road space of the Main 
Street. 

Land-use frontage classified 
by pedestrlan and vehicle 
orientation. 

Siie access. 
Off-street parking areas 

Streetscape 

Road hierarchy 
Intersection mntml 
Kerb lane mntrol 
Median mntrol (ii any) 
Parking duration 
Legal crossing 

Tralfic volumes for a period of 
6 hours from 9.30 - 15.30 on 
a normal Friday. 

location, capacity. utilisation 

Through traflic 
Heavy vehicles 
Tratlic speed 

Pedestrians on footpaths 
Legal cmssers 
Jaywalkers 

Delay caused by manouevring 

Incidence of double parking 
Vehlcle delay at legal crossings 

Jaywalkerhehicle conllict 
Accidents 

vehicles 

1 
1 

1 

1 

1 
1 

2 
2 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 

Business survey 
Visitors survey 

Local Authoriiy 

Local Authority 
and field survey 

Field SUNey 
Fleld survey 

Local Authority 
Field observ. 

Local Authority 
Local Authority 
Local Authoriiy 
Local Authority 
Local Authority 
Local Authority 

Number plate survey 
Number Plate survey 
Number Plate survey 
Stop watch survey 
Vim observatlon 

Pedestrian munt 
Pedestrian munl  
Pedestrian munt 

Video observ. 
V i e o  obsew. 
Pail of pede-strian 
munt 

Vide0 Observ. 
Accident slats. Local 

police and Trafllc 
Committee 

Visitor survey 

B 
B 

A 

B 

A 
A 

B 
A 

A 
B 
B 
B 
B 
A 

B 
B 
B 
B 
B 

B 
B 
B 

B 
B 
B 

B 
C 
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Video ObS.9NatiOn 

The vldeo recording was made In an elevated position where the most actlve segment of the Maln 
Street could be observed. The recording was made at the same time as the speed and pedestrian 
surveys. The data whlch it yields are: vehicle manouevring. parklng, double parking, pedestrian be- 
havlour, pedestrlank'ehlcle conflict, vehicle time to cover a flxed distance (and hence vehlcle speed). 

Vlsifor ifl!eN/eW 

Simple questionnaires were used to find out where people come from, how they got there, what 
places and how many they visit, what their perceptlon isof the Main Street, whether there Is a safety 
problem, and what should be done about it. The questionnaire is designed to take only a few mo- 
ments so that a sample of about 70 Interviews can be easily achieved by one Intervlewer. 

Business questionnaire 

Thls is a longer survey, left wlth the business people In the Main Street. and collected later, whlch 
seeks to estabtlsh the nature of commerclal activity, the source of Its clientele, the economic slg- 
nificance of through traffic. the perception of the Maln street, and, as for the visitor survey, how the 
pedestrian and vehicle confllct is perceived. 

Land-use survey 

Here, a simple land use survey, distinguishing between pedestrian and vehicle oriented uses, was 
carrled out. 

Road space data 

Data were obtained about the street space: road width. carriageway width, parking, medlan, inter- 
sections. 

Management 

Data were also obtained about trafllc control, parking controls and road hierarchy classificatbn. 

Trallk data 

In most cases, some traff ic counls are available, although they may be a little out of date. However, 
they may give an i d i a t b n  of the diurnal weekly and monthly variatbns in traffic. These are used 
to check the data obtalned dlrectly during the surveys. 

DESCRIPTION OF MOSS VALE AND PARKES 

Loatlon, functlon and structure 

Moss Vale is 130 km from Sydney and Is situated on the lllawarra Highway which links the Hume 
Highway wlth the Prlnces Hlghway at Shellharbour. The town has a population of about 7,000. 
Several regional roads link the town to the lwal regbn. Figure 2-1 shows the stnrcture of the town.. 
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Figure 2-1 nd general structure of Moss Vale, NSW 

Parkes Is situated 365 km from Sydney on the major Melbourne-Brisbane inland route, the Neweel 
Highway. The town has a population of 9,500 and serves the region 01 the shire with a populatlon 
of about 15,000. Figure 2-2 shows the structure of the town. 
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The Main Street 

Moss Vale 

The 'Main Street' in Moss Vale Is elongated and extends over a distance of 600 meters. Most corn- 
merclal actlvlty Is on the east sMe, but the post office, railway station, regional bus stop and the 
town's main park 1s located on the west side. The core of the centre lies in a valley. The highway 
from the north-east curves down a slope into Ihe town centre, runs under a narrow raihvay bridge 
and curves up to the south-west away from the town. 

From neither approaches to the centre along the highway is there a clear image of the main street, 
and traff Ic comes down relatively fast and without clear vlslblllty. One of the main pedestrian move 
ments Is across to the Post Office. which is at the edge of the core, on the rise towards the north- 
east. There is no pedestrian crossing as il has been considered too dangerous by the Local Traffiic 
Committee with the lack of visibilily and the speed of the vehicles. 

There is no rear access to most of the commercial frontage sites. The highway is wider in the core 
of the centre and delivery vehicles have been observed double parking without impeding traff ic flow. 
However, the lack of visibility when there was double parking makes jaywalking dangerous, and 
several potential acddent situations were observed. 

The lack of rear access does not appear to be a problem in the fringe commercial areas, despite the 
fact that there is no room for double parking, because trading is not intensive. 

The Main Street vanes in width, ranging from 13.7 to 15.0 rn between ke&s. There is parallel park- 
ing on both sides, and a zone designated for buses. There is one legal pedestrian crossing (zebra); 
there are no traffic signals. There are no traflic islands or other measures for channelling traffic at 
Intersecllons or mldbiock sections. 

The section studied, with the survey points identified, is shown in Figure 2-3. 
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Parkes 

The Parkes Centre is concenlrated in a 400 meter section 01 the Highway and developed on both 
sides. There are two major vehicle - oriented [and also pedestrian-oriented) retail uses: both super- 
markets, situated at ellher end 01 the cenlre. 

The core of the centre Is located from the junction between the Newell Highway and Welcome Stto 
Church Street. a distance of about 180 meters. There are rear access lanes behind all frontage 
developments. 

A new Post Office wlll be contructed in Welcome SI, on the edge of the centre, and this wlll create 
additlonal pedestrian traffic through the junctlon wlth the Newell Hlghway. 

The Main Street has awidth between kerbs of 18.75 m. There Is angle parking (60 degree) on both 
sides. There are three legal crossings, but no traffic signals. A traffic island is provided at the inter- 
section of Clarlnda, Welcome, and Dallon streets. 

The section sludied, with the survey points identified, is shown in Figure 2-4. 

Figure 2-4 Study area and survey polnts. Parkes 

Economic actlvlty 

The €COmmk activity in the towns can be assessed by determining the origin of visitors to the towns 
and their means of travel, and the proportion of trade attributed to them. 

As anticipated in both 01 the.two country towns, the majority of people surveyed arrived by car; In 
Moss Vale. 65% as the driver an 10% as passengers, and In Parkes, 63% as the drlver and 14% as 
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passengers. The other significant means of transport was to walk, amounting for 17% of Moss Vale 
respondantsand 14%InParkes.Thosewhoarrived bycarwereaskedwhere thevehiclewasparked. 
whlch, compared 10 the length of time they antlclpated staying, yields Information on the type of park- 
ing required by regular visitors. 

In each town, shopping or appointments were given as the chief reason for being in the Main Street 
for for shopping or appointments accounted for 69% of the total respondants In Moss Vale, and 66% 
In Parkes. The survey also included the opinions of those who were employed In the town ilseil com- 
prising 17% of the total sample in Moss Vale and 20% in Parkes. The remainlng 14%, in each case, 
did not fall into these categories and Included people looking torwork and tnh-drivers taking a meal- 
stop. The information gained from these questions. when compared against the information given 
about parking and pedestrian danger in the street, yield information a b u l  the relative pressure on 
long and short term parklng and the turnover rate. 

The bvslness questionnaire related to the financial dealings of the businesses, their establishment, 
including whether the property anaorlhe business was owned, rented or managed, the annualtum- 
over and the degree to which they depended on passing trade, particularly orientated to the high- 
way. An indication of the economic profile of the towns Is shown in Table 11-3 

Table 11-3 Main characteristics of Irade, Moss Vale and Parkes 

Customer patronage MOSS VALE PARKES 
per cent per cent 

Local 63 74 
Disfricf 32 20 

Passing trade 5 6 

Total 100 100 

Average weekiy turnover $9,752 0,542 

Dependence on passing per cent of per cent of 

< l O %  79 94 
trade establishments establishments 

The Table shows that both towns serve their immediate regional areas and that passing trade Is a 
relatively small. It should be noted thal the survey did not include hoteVmolel establishments. whlch 
are generally not located in the shopping centre. Tourlsm does not appear to have an Impact on 
either town. In Parkes 21 businesses report a seasonal variation in trade as opposed to 15 which 
do not. In Moss Vale 18 report a seasonal variation as opposed to 15 which do not. 

The towns are similar in terms of the average length of time businesses have been established: 10 
years In Parkes and 9 years In Moss Vale. In Parkes the majority of businesses are owned (23 of 
36) as are many of the properties in which the business Is conducted (17 of 36). In Moss Vale the 
level of ownership is not quite as high with 20 of 29 businesses owned and only 7 of 29 properties 
owned. In Parkes 17 of the 36 businesses who responded rent the premises; In Moss Vale 22 of a 
total of 29 businesses rent premises. In both towns the average rent is about $200 per week. The 
average weekly turnover Is also very similar: about $10,000 perweek. 
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PEDESTRIAN AND VEHICLE ACTIVITY 

Total trafflc 

Both towns have a highway running through the Main Street. but there are also some regional roads 
connecting wilh the Highway in the town centre. The numberplate data represent a 10 per cent 
sample (the accuracy of whlch was checked by countlng all vehicles at a control point). The AADT 
values forthe hlghways have been established by the Department of Main Roads at other times; the 
results of the numberplate suweywere checked wilh these values and were found to be close. Table 
11-4 shows the estimated trafflc volumes. 

Table 11-4 Estimated Ttraffic Volumes at the Cordon Points, Moss Vales and Parkes 

MOSS VALE PARKES 

Period 0930-1530 : Period: 1000-1530 

Hlghway N 3850 2620 6470 Highways 2130 1210 3340 
Rqlonal W 980 820 1800 HlghwayN 1670 1470 31 40 
Regional SE 630 670 1300 

TOTAL 7140 5870 13010 TOTAL 4790 3770 8560 
%Highway 76.17 75.70 

IN OUT TOTAL IN OUT TOTAL 

HlQhway S 1680 1760 3440 Welcome S 990 1090 2080 

The figures show that the proportion of traffic on the Highway, as distinct from other reglonal or local 
roads, to total trafflc is remarkably similar lor Moss Vale and Parkes (about 76%). There are dif- 
ferences in traffic volumes which can be attributed to through traffic and regional function, but these 
can mt be deduced from traffic volumes alone. Thls requires further analysls of the numberplate 
data. Variations In traffic volumes during the day are shown in Table 11-5. The locations of the entry 
and exlt 'ports' are shown on Figures 2-3 and 2-4. 

Table 11-5 VehlcIe Trafflc Through the Cordon, Moss Vale and Parkes 

MOSS VALE PARKES 
Period P1 P2 P3 P4 SUM P1 P2 P3 SUM 

0940-1010 400 570 210 120 1300 160 180 330 670 
ia i0- io4o 230 480 90 120 920 160 220 180 560 
1040-1110 350 520 80 120 1070 220 260 310 790 
1110-1140 290 470 110 70 840 150 290 240 680 
1140-1210 330 410 120 120 980 180 230 220 630 
1210-1240 280 640 170 150 1240 200 140 200 540 
1240-1310 230 390 110 90 ezo 180 160 380 720 
1310-1340 330 390 100 60 880 200 160 130 490 
1340-1410 210 400 130 110 850 160 170 310 WO 
141 0-1 440 320 430 230 50 1030 240 100 280 620 
1440-1510 470 580 190 130 1370 90 21 0 300 800 

AVQ vehh 625 860 280 207 2073 353 385 524 1262 
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The table shows that the level of traffic is about 80 percent higher in Moss Vale (2100 vehmr) than 
in Parkes (1300 vehlhr). and that In Parkes there is little variation durlng the day, while there is more 
peaking In Moss Vale. 

Through and local trafflc 

In order to ascertaln the extent of through, regional and local tralfic. the numberplate data were 
analysed acwrdlng to origin and destinatbn at the cordon pints.  

First the matched vehlcles were separated from the unmatched vehicles. The dlfferences between 
Moss Vale and Parkes are vely small; about 75 per cent were matched. The unmatched vehicles 
may be caused by errors In recording of the numberplate (esilmated to be not more than 4%) or by 
the fact that vehlcles passed one of the cordon p l n l s  before or after the survey was conducted. 

Table II - 6 Matched and Unmatched Vehlcles, Moss Vale and Parkes 

TOTAL VEHICLES 
MOSS VALE PARKES 
number per cent number per cent 

Matched 473 75.6 246 72.8 
Unmatched 153 24.4 92 27.2 

All vehlcles 626 100 338 100 
(sample of 10%) 

The matched vehicles were then sorled by origin and destination, with the origin representlng the 
entry 'port' and the destination the exit 'port'. Where the time lapse between 'in' and 'out' had a nega- 
tive value, vehicles were going out first and returning later; h ? r e  they had a positive value vehicle 
are coming in flrst and then going out. The former category comprises, Iypically, trips serving the 
region or trips to another centre, while the latter are either through trips or trips to the local centre. 
The results are shown in Table 11-7 and Table 11-8. 

Table 11-7 Origln and Destination of Outgoing Vehicles, Moss Vale and Parkes 

MOSS VALE PARKES 

Vehicles going Vehicles going out 

returning later D-1 D-2 D-3 D-4 TOTAL returning later D-1 D-2 D-3 TOTAL 
orrl first and first and 

IN IN IN IN OUT IN IN IN OUT 
~ ~~ ~ ~ ~~ 

0-1 OUT 21 37 12 9 79 0-1 OUT 20 1 1  11 42 
0 - 2  OUT 34 45 17 15 111 0 - 2  OUT 17 15 14 46 
0-3 OUT 9 13 10 3 35 0-3 OUT 23 16 14 53 
0 - 4  OUT 6 11 3 1 21 

IN 70 106 42 28 246 TOTAL IN 60 42 39 141 
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The proportlon of all trlps golng out and returning later is similar for Moss Vale (39 per cent) and 
Parl(es (41 per cent), but there are different forces at work. In Moss Vale lhere are llnks with Bowral 
and Mntagong. while there are IK) majorcommunities close to Parkes. Parkes, therefore, has, rela- 
tlvely, a stronger regional sewice function than Moss Vale. 

Table 11-8 Origln and Destlnatbn of Incoming Vehicles Moss Vale and Parkes 

MOSS VALE PARKES 
Destination Moss Vale and Through Traflii Destination Parkes and Thmugh Trafllc 

D-1 D-2 D-3 D-4 TOTAL D-1 D-2 D-3 TOTAL 
OUT OUT OUT OUT IN OUT OUT OUT IN 

0-1 IN 47 68 15 17 147 0-1 IN 11 4 2 17 
0 - 2  IN 14 37 9 7 67 0-2 IN 20 9 2 31 
0-3 IN 2 3 1 1 7 0 - 3  IN 47 5 5 57 
0-4 IN 1 4 0 1 6 

TOTAL OUT 84 112 25 26 227 TOTALOUT 78 18 9 105 

Perlod 9.30 - 15.30 Friiday4.11.1988 Period 10.00- 15.10 Friday7.10.1968 

The final step is to separate the through traffic lrom the local traflic. Table 11-9 shows inward trips 
by time lapse between entry and exit. The t h e  lapse is calculaled by deducting the time of exit of 
a vehicle from the lime of entry. 

Table 11-9 Inward Trlps by Time Lapse, Moss Vale and Parkes 

MOSS VALE PARKES 
<10 10-29 0-59 60+ TOTAL 4 0  10-29 30-59 60+ TOTAL 
rnln in min min trips min min min rnin trlps 

Local 5 12 13 32 62 3 8 7 31 49 
Highway 8 11 10 63 92 1 3 1 2 7 

Welcome S 8 8 2 30 48 2 1 9 37 49 

TOTAL 21 31 25 125 202 6 12 17 70 105 

Separation of local from through trips is more uncertain. Some trips are clearly local: those that enter 
and exit through the same 'port', and those that enter and exit through adjacent ports. Other trips 
are clearly through trips: those that enter one port and exit another in the opposlte direction and take 
less than 10 mlnutes to travel between the two ports. 

Uslng the same approach to determine lhrough traffic in Parkes. we can idenlify that there are at 
least 4 9  local trips and 3 through trlps, but thal classifies only hall of all the Inward trips. The remaln- 
Ing trlps are enterlng one side of the cordon and leaving at the opposite side but Involve stopping for 
perlods of 10, or more, mlnutes. As the local road pattern permits many different ways to return out- 
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sMe the cordon and there are parklng areas outside the Main Street, it is likely that a hlgh propor- 
tlon of the remainlng trlps are not through and stopplng trips, but lwal trips. It can therefore be as- 
sumed that the local trips represenl at least 90 per cent of all the inward trips. 

By followlng the same reasonlng for Moss Vale the proportion of through trafflc Is greater than in 
Parkes, but most of thls through trafllc stops In the centre of MOSS Vale. The stralght through tral- 
flc Is not more than 10 per cent. 

Heavy and wrnrnerclal vehlcles 

Adlstlnctlon was made between heavy vehicles, cornmerclal vehicles and cars. Heavy vehlcles are 
semi-trailers, large and medium trucks, coaches, buses. Commercial vehicles include all of the 
above plus small trucks, minibuses and vans. Utility vans were generally not Included since they 
are popular private transport. especially in Parkes, unless they were obviously used for comrnerclal 
purposes all the time i.e loaded with ladders etc. Taxis were recorded as cars rather than commer- 
cial vehlcles. 

VMeo recorded data were analysed which showed that the proportion of heavy vehicles in Moss 
Vale was 6.6 per cent, compared with 2.3 percent In Parkes. The proportion of commercial vehlcles 
in Moss Vale and Parkes respectively were: 9.7 and 16.5 per cent. It should be noted that there is 
a bypass route In Parkes tor heavy vehlcles. 

Pedestrian acthrlty 

The pedestrians activity on the footpath are shown in Table 11-10 (see Figures 2-3. 2-4 for location). 

Table 11-10 Pedestrian Activity on the Footpath, Moss Vale and Parkes 

MOSS VALE 
F1 

Perlod n 

0940-101 0 x )  
1040-1 1 10 27 
1 140-1 210 19 
1240-1310 36 
1340-1410 26 
1440-1 510 40 

F2 
n 

192 
127 
e1 

115 
123 
209 

~ 

F3 
n 

96 
87 
59 
94 

108 
89 

F4 
n 

43 
112 
69 
90 
70 

115 

- 

PARKES 3 
F1 F2 
n n 

167 209 
117 221 
259 254 
107 129 
115 197 
156 214 

F3 F4 F5 
n n n 

109 61 18 
145 101 M 
123 179 58 
136 145 34 
66 88 148 
44 46 90 

Total 168 857 533 519 921 1224 623 620 368 

Average 68 286 178 1 73 307 408 208 207 123 
Pedestrii%W% 

28 



. . . .  

The number of pedestrians crossing at legal crossings Is shown in Table 11-1 1. 

Table 11-1 1 Pedestrlans Crossing at Legal Crossings, Moss Vale and Parkes. 

MOSS VALE PARKES 

P e r i i  n n n n n n n n 
c1 c 2  c 3  c 1  c 2  c3 c 4  c 5  

0940-1 01 0 
1040-1110 
11401210 
1240131 0 
13401 410 
144C-1510 

Total 

27 
11 
20 
19 
18 
38 

133 
- 

146 38 112 71 40 143 32 
72 n.a. 83 e4 35 329 17 
52 42 81 76 124 210 14 
72 22 125 93 167 205 12 
68 n.a. 91 79 46 101 7 

138 n.a. 138 70 85 112 n.8. 

548 34 630 472 497' 1100 82 

AV Ilowh 44 183 68 210 157 83 367 33 
Two-way 

* split Wellcome St 50% 

There are notable diflerences between the towns: there is less crossing at Moss Vale then there Is 
at Parkes, but as noted belore, the pedestrian activity on the footpath in Moss Vale is less than In 
Parkes, and the centres have a very dinerent land-use pattern. In both towns, the level 01 pedestrian 
acthr i  drops otf sharply away from the core. 

An important aspects 01 pedestrian and vehicle interaction is the amount of jaywalking and the be- 
haviour 01 jaywalkers. Table 11-12 shows the amunt  of jaywalkhg lor the road segments Mentified 
on Figure 2-3 and 2-4. 

Table 11-12 Jaywaking In Moss Vale and Palkes 

MOSS VALE PARKES 
J1 J2 J3 J4 J1 J2 J3 J4 J5 

P e r i i  n n n n n n n n n 

0940-1010 103 69 73 51 68 126 131 37 n.8 
1040-1110 71 67 54 32 97 g6 70 44 68 
1140-1210 90 69 87 45 45 42 136 74 46 
1240-1310. 77 88 69 59 128 125 n.a n.a 75 
1340-1410 64 78 51 72 144 43 142 71 n.8 
1440-1510 55 70 46 56 69 90 48 33 54 

~~ ~~ ~ ~~ ~ 

Told 460 441 380 315 551 522 527 259 241 
Running % 14 17 20 18 7 3 4 4  10 
Av.jaywalkers188 147 127 105 184 174 211 104 120 
hll OOrn 
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The data show interesting features. Both data sets show the large amount of jaywalking which does 
occur. The amount of jaywalking per 100 m of length is very high In Parkes, and this is related to 
the compact nature of the shopplng centre. Parkes also seems to have a m r e  leisurely pace: few 
jaywalkers run across the road, whereas between 14 and 20 per cent of the Moss Vale jaywalkers 
feel the need to run. This will be related to vehicle speeds later. 

Finally, a measure of crosslng can be calculated for each town by using Indkes, derived by divM- 
Ing all pedestrlans crossing by the total pedestrians in the road space. The results are shown In 
Tablell-13. 

Table 11-13 Pedestrian Crosslng Indlces, Moss Vale and Parkes 

MOSS VALE PAAKES 
A2 A3 AVG Perlod A2 A3 A4 AVG A1 

0940-1010 .26 .51 .54 .44 S O  .49 .50 .50 
1040-1110 .35 .43 .22 .33 .63 2 6  .51 .47 
1140-1210 .43 .64 .34 .47 .39 .33 .4i  .3a 
1240-1310 .43 .‘la .40 .44 .68 .53 3 7  .52 
1340-1410 .39 3 9  .51 .43 .51 .49 .za .a 
1440-1510 2.5 .49 .a .35 .45 .39 .23 .36 

Total .34 .49 .3a .40 .53 .43 .36 .44 

‘Indices are derived by divMlng all pedestrians crossing by the total pedestrians In the road space 

Anolher way of measuring pedestrian activlly in the road space Is 10 divide all pedestrians crossing 
by the total pedestrians on the footpath. In the central and busiest part of the two towns, the ratio 
exceeds unity (1.03 for Moss Vale, 1.12 for Parkes). In the peripheral sections the ratlo ahvays ex- 
ceeds 0.50. 

CONFLICT 

Accldents 

During the period between 1985 and 1987,57  accidents were reported In MOSS Vale. Of these 31 
were In the maln shopping area. The figures for Parkes for the corresponding period show that of 
a total 37 accidents, 21 were whhin the main shopping area. Although the number and type of ac- 
cldents Is too small for statistical analysis, they are useful for understanding the nature of the con- 
flict. 

Only one fatal accldenl occurred in Moss Vale but the majority of accidents were relatively mlnor. 
In Sixteen cases, vehicles requlred towing, and in a further ten cases, some treatment of victims was 
requlred. In only a few cases were vlctims taken to hospital. 

In Parkes there were no fatal accidents. Five accidents involved tow-aways, and nine required Some 
treatment of victims. Six of those requiring treatment, were taken to hospital. 
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CODE DESCRIPTION MOSS VALE PARKES 

0 Pedestrian nearside 0 5 
2 Pedestrian farslde 2 1 
10 Cross tralfic 3 6 
13 Right near 3 0 
20 Head on 1 0 
21 Right through 3 2 
30 Rear and 5 2 
32 Ruht rear 3 1 
33 Lane sideswipe 1 0 
40 U-turn 1 1 
42 Leaving parklng 1 1 
45 Reversing 1 0 
47 Emerging from drlve 1 0 
48 From footpath 0 1 
59 Other overtaking 1 0 
60 Park& 3 1 
73 OH-road object 1 0 

TOTAL 31 21 

Table 11-14 Number and Type of Accidents, Moss Vale and Parkes 

In Moss Vale, there is aclusterlng of accidents involving rear end collisions, rear right collisions and 
rear near sMe colllsions. The malority of these accidenls o m r  in the viclnity of the rallway statlon 
and post office, suggesting a possible problem area in terms of visibility and speed. There are rela- 
tively few pedestrlan accidents, yet other observations Indicate a situation of pedestrianlvehicle con- 
flict (e.g. high vehicle speeds and a high proportion of jay-walkers running across the road). 

In Parkes, the greatest conflict (in terms of reporled accidents) involves pedestrians and cross traf- 
flc. Although the majority of these accidents were not serous, they do signify that there is a conflict 
arising from the side streets (and the turning movements associated with them). This is supported 
by the resuns from the pedestrian and business surveys. 

It Is also worth notlng that a clear majarity of these accidents. in both Moss Vale and Parkes, oc- 
curred during the day In fine, clear conditions. 

Pedestrlafsnlvehlcle confllcl 

One of the most Imporlant conflicts between pedestrian and vehicles arises from vehicle speed. The 
vehkle speed In the various road segments (see relevant plans) are set out in Table 11-15. 
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Table 11-15 Average Vehlcle Speed by Time Period and Segment, Moss Vale and Parkes 

MOSS VALE PAFiKES 
Period s1  52 s3 5 4  S1" s2 53 s4 

0940-1 010 48.40 39.22 38.29 48.65 20.90 32.39 47.78 43.58 
1040-1110 51.89 47.75 45.36 49.16 19.98 30.04 33.55 4207 
1140-1210 54.12 46.11 44.09 48.76 note' 30.47 44.60 n.a. 
1240-1 31 0 50.21 43.58 53.15 47.71 19.84 39.18 33.07 46.57 
1340-1410 51.94 40.19 34.74 49.93 34.63 31.82 41.66 
1610-1510 42.66 43.85 41.15 51.34 39.82 43.30 n.8. 

Average 49.8 43.5 42.8 49.3 20.2 34.4 39.0 43.5 

n.a. - not available 

** For this segment video recordings were made and analysed. The data shown here are based on stop watch 
For two perlods. one lasting 7 minutes, and the second 6 minutes. traffic came to a stop. 

observations. 

Vehicle speed can be related to the pedestrians crossing. First the jaywalkers were singled out. 
Jaywalklng was 'normalised', I.e. the number of jaywalkers were determined for the relevant speed 
segment and then expressed over a unit of distance of 100m. In this way the 'density'of jaywalkers 
in each of the segments can be compared. The result Is shown in Table 11-16. 

Table 11-16 Jaywalking per lOOm of Segment, Moss Vale and Parkes 

JAYWALKERS MOSS VALE PARKES 

Perkd n n n n n n n  

0940-1010 55 41 50 42 126 79 22 
10401 110 30 40 37 26 125 42 27 48 
1140-1210 48 41 60 37 56 82 4 5 3 4  
1240- 1310 41 53 47 49 164 55 
1340-1410 34 47 35 60 121 86 43 
1440-1 51 0 29 42 32 46 103 29 20 39 
avg/30min 41 44 43 43 116 64 31 44 

A1 A2 A3 A4 A1 A2 A3 A4 

The evenness in jaywalking in Moss Vale is related to the distribution of land-use activities, com- 
pared with the peaking of jaywaking in the core of Parkes, which Is very concentrated. However, it 
should be noted that pedestrians crossing at legal crossings are excluded. 

A correlation analysis was carries out behveen vehicle speed and jaywalking. A high correlation ex- 
ists when the average figures are used ( r = 0-.92; regression line: Y = 153.84 - 2.49 X). The cor- 
relation Is lower when the data for all the hail hour perlods are used ( r - 0-59; regresslon line: Y - 
105.69 - 1.37 X) .  X - vehlcle speed and Y - number of jaywalkers. The correlation coefficient be- 
tween vehlcle speed and the proportion of Jaywalkers running acro6s the road Is r - 0.72 wlth a 
regression Ilne: Y - -7.50 + 0.47 X. 
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Next, the correlatbn between vehicle speed and all crossem was analysed. The normalised num- 
ber of crossers for each section are shown in Table 11-17. 

Table 11-17 All Crossers per lOOm of Segment, Moss Vale and PafkeS 

MOSS VALE PARKES 
A1 M A 3  A4 A1 A2 A3 A4 

0940-1010 55 91 66 42 226 99 33 49 
1040-1110 38 84 45 28 342 53 39 76 
1140-1210 48 91 73 37 203 91 56 93 
1240-1310 41 93 60 49 306 190 35 33 
1340-1410 34 89 47 60 198 90 55 57 
1440-1510 29 77 58 48 185 35 31 83 

AvgOOmin 41 88 59 43 243 93 42 82 
/loom 

The correlation belween vehicle speed and all crossing is high: the mrrelatin coefficient Is 0.90; 
the regression line Is: 

in whlch X = vehkle speed and Y = the numer of cmssers. 

When the values for each ha l  hour are used the correlation drops to .63 wnh the regression line of 

Amther way of analysing the reiallonship between pedestrians and vehicles is to relate the use of 
the road space by pedestrian crossers and by moving vehicles. This involves calculating the 
pedestrlan and vehicle densities for a given area. The pedestrian density can be defined as the 
number of pedestrians crossing (legally and otherwise) per 20 minutes over a road segment of 10 
metres. mulliplled with the seconds they are on that part of the carriageway which is also used for 
moving vehlcies. An average pedestrian crossing speed of 1.65 nVs is used. The vehicle density 
is calculated by multiplying the number of vehicles during 20-minute period moving through the area 
with the average travel tlme for a 10-metre segment. in order to make the results clearer graphical- 
ly, the vehicle denslly Is further divided by a factor of ten. 

Thus a measure of pedestrian seconds and vehicle seconds uslng the same road space is obtained, 
which can be related to vehicle speed. As Figure 2-5 shows, the vehicle densllies for MOSS Vale 
and Parkes are simliar (but for different reasons), while the pedestrian densities are higher in Parkes 
than they are In Moss Vale. The vehide speeds are also ddferenl. and thls suggests that pedestrian 
densllles are a major determinant of vehicle speed (or vice versa). 

The relatbnshlp can be Illustrated in Figure 2-6. The coefflcient of correlation is 0.77. 

Y = 342.93 - 6.43 X. 

Y = 215.69 - 3.45 X. 
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Figure 2-5 Relationship between Pedestrian, Vehicle Densities and Speed 
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Figure 2-6 Road Space Activity and Vehicle Speed 
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A third measure of potentlal conflict Is the number and proportion of 'heavy' vehicles. In Moss Vale, 
the proportbn of heavy vehlcles 6.3 per cent. compared wnh 2.5 per cent in Parkes. 

Vehlclelvehlcie mnfllct 

The vehlcle/mving vehicle confllct and the vehicleh-nanouevring vehicle conflict were analysed 
through video analysls. 

The 11 6 metre section of the lllawarra Highway covered by the video In Moss Vale incorporated the 
area from the intersectlon of Kirkham Street to the Bay Street turn-off to the railway station. It fea- 
tures relall development on the eastern side and the municipal park on the western side. Both sldes 
of the road pemH parallel parklng as well as incorporatlng local bus-stops. The reglonal bus-stop Is 
located on the western side adjacent to the park. 

InParkesthevldeocoveredanareaoftheNeweilHlghwaybetweentheChurchandWelcomeStreet 
intersectlonsconcentatedon traff icand pedestrian movements around the uncontrolled Court Street 
intersectlon. Both blocks feature 60 degree rear-to-kerb angle parking on both sldes. 

The major charaderlstks of mvlng vehlcle conf i i i  observed In the video recording of Moss Vale 
include the hlgh proportlon of heavy commercial vehicles, parlicularly sed-trailers and large artlcu- 
lated trucks, and a vlslbllny problem of pedestrians crossings from a distance. 

The heavy vehlcles are most likely to be passing through Moss Vale en route to their final destlna- 
lions; they travel long distances and vislbly regard the town as being incidental to the highway, evl- 
dent in thelr reluctance and, in some cases, inability to stop at marked pedestrian crosslngs. This 
factor noticeably affects the perceptbn of safety by the aged and smaller chlldren as they cross the 
road. Despite the presence of the heavy vehlcles there is also a hlgh proportion of jaywalkers, 
generated chlefly by the parallel parking by the side of the park. 

In Patkes, the movlng vehicle problems are dflerent in nature. The strict grid pattern gives rise to a 
desire for vehicles as well as pedestrians to cross the Newell Highway from one sMe to the other. 
The intersectlon of the Highway with Court Street, which was part of the area surveyed uslng the 
video, Is not signal controlled and leads to difllcult, and potentially dangerous, traffic movements in 
Order to cross the barrier that the hlghway constltutes. 

Manoeuvrlng Vehlcie Conflict 

The video analysis of the township of Parkes. in particular, reveals a very hgh incidence of vehlcle 
manoeuvring conflict as well as great variety in the nature of this conflict. The stopstart nature of 
traffic movement In the main street Is partly the result of an almost continuous stream of legal 
pedestrian crossing on the marked pedestrian crosslngs whch banks up traffic as far as the next in- 
tersection. and paltly the consequence of angle parking manoeuvres. These factors also contrhte 
to the very high lncldence of laywalklng. encouraged by the low overall speed. 

This high level of usage of one of the main pedestrian crossings In the town as well as the hlgh in- 
cidence of jaywalking is indicative of the s t r e w  of the retailing function on both sides of the Newell 
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Highway. The street is, by nature, a shopping street serving chiefly the local region [a tact revealed 
by the analysis of the business questionnaire]. 

Also indicative 01 the strength of the centre is the hgh rate ot vehicle turn-over In the well utilised 
on-street angle paMng areas. It is, however, this very characteristic that is another mabr cause of 
the 8evere lack of even traffic flow In this stretch of the Newel1 Highway. 

There is much less evidence of a vehicle manouevrlng conflict in Moss Vale. This Is due In pari to 
the presence of parallel parking and the wMth of the carriageway. However, there Is evidence of 
double parking associated with goods delivery. 

Vehlclelraad envlronment confllct 

The conflict between the traffic and the road environment can be measured in the pedestrian activity 
generated, access drlves, the presence or absence of rear and side access. parking, traffic noise 
and fumes. 

Some of these aspects have been considered betore. The amunt of pedestrian crossing and 
pedestrlans on the footpath are closely related to what happens along the frontage. The location of 
mapr pedestrian generators Is a critical factor in thls regard, and this Is demonstrated clearly by the 
post offlce In Moss Vale and the concentrated retail activay In Parkes. 

The presence/absence of readside access has an effect on loading and unloading. In the case of 
Moss Vale few properties have rear or side access, and there is evidence of double parking for 
deliveries. That does not appear to occur in Parkes where all properlies have rear access. 

The effect of traffic on frontage parking was dealt with in the previous section, which showed that 
the frequency 01 manouevring and the delay caused are dlrectly related to parking controls (both 
duration and form - such as parallel or angle parklng). 

The study did not assess the impact of traffic noise and fumes on the road environment. as it was 
tmt central to the project. However, the relationship between traffic volumes. road gradients and 
vehicle mix and noise levels experlenced on the footpath is well understood. The noise levels In 
Moss Vale would appear to be greater than in Parkes (although no measurements were made)while 
the impact of fumes is greater In Parkes (due to angle parking) than In Moss Vale where parallel 
parking is in force. 

Perceptlon of conflict 

The interviews of visitors in the main street provided lnformatlon about the perceptlons of pedestrlans 
in respect of the 'main street' environment. Respondants were asked how they perceived the traf- 
flc In the main street in terms of how busy in was. It must be noted that the term 'busy' refers to both 
the traflic composltion as well as Its volume and speed; the greater the number of heavy vehicles, 
the b u s h  the street will be perceived to be. 

The results of the tralfic assessment are set out in Table 11-18 
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Table 11-18 Perception of the Business, Moss Vale and Parkes 

PARKES MOSS VALE 
per cent per cent 

Very Busy .10 .OB 

Moderately Busy .45 3 9  

Not Busy .04 .01 

Busy .25 .40 

Not Very Busy .17 .13 

It should be noted that in Moss Vale, which experiences both faster traffic spseds and a signifleant 
proportion of heavy vehicles (chlelly semi-trailers, medium 1ruUMs and coaches accountlng lor an 
average of 10% average dally traffic), more people percelve the street to be busy whereas In Pakes, 
most people regard the street as being only moderately busy. 

Respondants were also asked if they thought the traffic travelled too fast for them to cross in safely 
and whether they would consider crossing away from the zebra crosslngs. The results are shown in 
Table 11-19. 

Table 11-19 Perception of Speed and Crossability, Moss Vale and Parkes 

MOSS VALE PARKES 

per cent per cent 
Speed tw great to moss safely 

agree 51 23 
disagree 43 61 
undecided 6 13 

Would attempt to cross (jaywalk) 
per cent per cent 

Yes 82 64 
no 18 20 
undecided 0 16 

It Is interestlng to rate that in Moss Vale 51 per cent thought that the speed was too great to cross 
safely, yet 82 per cent said that they would attempt to cross. The most frequently offered reasons 
for not jaywalklng were, flrstly, the tralfic speed and volume, followed by the volume of trucks cited 
in Moss Vale. Other reasons were the responsblity of children, and, in Parkes only, the Illegality of 
jaywalking. 

In both towns, the results suggest the need for more, or better located, pedestrian crosslng facllltles. 
They need to be vlsible and convenient. Vehicular trallic should approach the crossing at an a p  
propriate but regular speed. To this end such factors as the need for crossings, vehicular perceg 
lion of a shared maln street through urban design, the monitored locatlon of on and off street parking 
to regulate the evenness of traflic flow plus pedestrian and vehicle generation lrom parking areas 
and the future locatlon of major pedestrian generators should all be factors in lmprovlng the sltua- 
tlon In the main street. 
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Summary 

The analysls shows that there are quite diflerent problems In Moss Vale and Parkes. In Moss Vale 
the bask conflict arises from the dominance of vehicles, whereas in Parkes it is the dominance of 
pedestrians. 

There are several serious conflict situations between pedestrians and vehicles In Moss Vale because 
of relatively high average vehicle speeds (43 km/h in the core), heavy jaywalklng associated with 
Ifnportant pedestrlan generators (mainly the Post Office) and poor visibility. A high proportlon of 
jaywalkers (20 per cent In the core) are running across the road. There are also a number of 
vehiclelvehlcle confllct situations. Those occur at intersectlons where there are rlght hand turning 
movements and pedestrian flows across the intersection. Trafflc volumes range between 750 - 1150 
vph, and the proportlon of heavy vehicles is also relatively high (about 8 per cent). 

In ParkeS, average traffic speeds are low In the core segment (about 20 km/h in the core), due to 
angle parking and a large amount of jaywaklng and crossing at legal crossing. Trafflc, at times, 
comes toastandstill. Therearelew heavyvehiclesaslhere isaparallelroadtowhichheavyvehicles 
are diverted. The m l n  conflict situation arises from the side streets and vehicle manouevring as- 
Soclated wlth angle parking (which also produces fumes and noise on the footpath). There are turn- 
ing mvements at the intersections where there are also many pedestrians. Angle parklng In 
Clarinda Street (the 'main street') creates a potential for accidents, particularly between vehlcles, 
but the severity of such accidents may not be high because of the low speeds. Angle parklng also 
reduces mad space, but as traffic volumes are of the order of 300 - 500 veWh, the situation Is not 
critical In terms of congestion. 

Another conflict sltualin exists at the junction between Welcome Street and Clarinda Street, where 
there are many turning mOvements and heavily used zebra crossings. This problem will be exacer- 
bated when the new Post Office has been completed. Thls is an example of a land-use decision 
made wlthout regard10 the consequencesforpedestrian movement and the conflict they create with 
vehlcle movement. 

SUGGESTIONS FOR REDUCING CONFLICT IN MOSS VALE AND PARKES 

MOBS Vale 

The road/envlronment situation in Moss Vale is, typically, a Type I1 corridor. Both the road function 
and the frontage function are importani, and the association creates a mnilict situation, primarlly be- 
tween vehicles, moving at the rate of about 1000 vph at average speeds In excess of 40 kwh, and 
pedestrians crossing the road (about 800 per hour). mostly as jaywalkers, and many at points where 
vlslblltty Is poor. 

Strategically the issues are whether there 1s an opportunity for diverting the highway orwhetherthere 
is scope for shlftlng the cnetre away from the highway. 

A fairly high proportlon of traffic is through tralfii, but most of it tends to stop In Moss Vale, while the 
through traffic branches out at Moss Vale into the regional routes. There is also a strong movement 
between MOSS Vale and the communities of Bowral and Mittagong. For these reasons a by-pass 
does not appear to be practicable. 
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Major land-use change away from the highway does not appear to be practicable either. There Is 
l i l e  pressure for development In Moss Vale, and it not possible to move exlsting establishments 
from the fringe areas to the core behind Ihe highway frontage. The retail development of Moss Vale 
is In the form of rlbbon development; there is a need to change the retail zonlng, so that no further 
pedestrlan generatlng development will occur at the perimeters along the highway and any future 
development o w r s  in the core behind the frontage. 

The main problem In Moss Vale is the average vehicle speed and visibility upon entering the centre 
of the Maln Street. There are plans to reconstruct the ralhvay bridge, which shoukl Improve the 
vlslbllity of the wre by traffic from the south. But the imporvements may lead to even higher traffk 
speeds through the core. There are some potenllal conflict spots Immediately North of the ralhvay 
brldge and channelisation wlil become necessary. 

There Is a dear need to introduce the notion of a transition and centre zone, with the aim of reduc- 
Ing vehicle speed to what the environment can bear (Figure 2-7). 

Flgure 2-7 Optlons, Moss Vale 

The active shopplng frontage fronts the hlghway and this is unlikely to change. The footpath Is of 
sufficient wldlh for pedestrlan flows, but there is an opportunlty for widening it, and to Improve the 
pedestrian environment. This opllon can be linked to other, operational, actions referred 10 below. 

The princlpal planning actions are in the operational area. The major conflict concerns pedestrian 
crosslng and jaywalklng especlally. One option would be to introduce a median so that pedestrlans 
can cross In two stages. This may be feasible in the core area of the centre, where the road width 
Is adequate. However, a median abne may not solve problems at particular points, such as the Post 
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Office. A pedestrian crossing seems essential. but would be dangerous with the current vehicle 
speed and visibility. Clearly, speeds should be reduced, and this can best be achieved through ap- 
proprlate treatment of the entrance to the centre. 

Some the options are: a narrowing of the carriageway north of the town, and at Spring Street south 
of the town with kerbs, ldentiiicatlon sign and landscape treatment to reinforce the impressbn that 
the motorist enters a transltlon zone (figure 2-8). Other options could be splinter Islands or round- 
abouts. 

Flgure 2-8 Options nearthe Post Office, Moss Vale 

Withln the core area, the carnage way could be narrowed at certain points (about lOOm apart) so 
that the crosslng distance for pedestrians Is reduced and the attention of the motorist is focused on 
a narrow area of potential conflict (Flgure 2-9). Parking bays can be maintained between such foot- 
path pavement extensions. Another option Is the construction of a medlan with low landscaping. 
Figure 2-10 and 2-1 1 illustrate the principles In perspective f o n .  
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OPTION 1 

Figure 2-9 Options for the Shopping Core, Moss Vale 

Present view 

Opt ions 

Figure 2-10 &ss Vale Centre 



P r e s e n t  v i e w  

O p t i o n  - l o n g  term 

F i g u r e  2-11 Moss Vale - entrance f rom N o r t h  



Parkes 

In ParkeS, the road/environment situation is dominated. at least in the core, by pedestrians and cars 
parked at an angle. Traffic speed is low, traffic volumes are relatively low and pedestrlan move- 
ments across the road are substantial. As a result the wnflict between pedestrians and vehicles is 
not serious. Traffic speeds are hlgher in the adjoining segments and although jaywalking is about 
one third of what il Is In the core, it is still substanlial and in conflict with vehicular movement. The 
main problem in the core Is between the manouevring of vehicles In assoclation with angle parking 
and roving vehicles, and the tangle of pedestrians and vehicles at the junction of Welcome and 
Clarinda St. 

Strateglcally. there is r#) optlon for the centre function of the Main Street. but to remaln as H Is. It Is 
already compact and strongly established. However, diverilng through traffic away from the 'Main 
Street' could be an option. H il was considered that the core sectlon of centre should be a mall. The 
central shopplng core is not dependent on passing through traffic to any major extent, and a by-pass 
for heavy vehicles already exlsts along Bogan Street. A by-pass outside the town would not seem 
to be justified as trafflc volumes are relatlvely low, and the highway Is not a major State highway. 
There are many other issues associatedwith the development 001 a mall and it should rot be thoughl 
to be a simple option. However, on functional grounds and in strategic terms, it is clearly a p s -  
sibility. 

From a development planning perspective, there is a need to address the conflict between vehicles 
and pedestrians, and between vehicles and vehicles. The problem is not speed, at least In the core, 
it is the almost random manouevring which conflicls wah moving vehicles and pedestrian. Disregard- 
Ing the mall optlon, where there would be pedestrians only, there Is an option to shift to parallel park- 
ing, extending the footpath at intervals of about 100m and narrowing the carriageway at such points 
to one lane In each direction, and paving the short distance between the extended footpath. Whh 
appropriate landscaplngandstreet furnlture, amore atftractiveand saferenvironmentcan becreated 
(Figure 2-12. A small roundabout will reduce conflict at intersections. However, this is feasible only 
In locatlons where pedestrian movements are few. 

NEI r i g h t - b d  

--------I 
Flgure 2-12 Optbns for the Centreapp- w m  - 
Parkes 
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One of the lntersectlons where a roundabout may no1 be satislactory is the junction 01 Welcome and 
Clarlnda Streets, because the high level of pedestrian movements would interlere with vehicle m v e -  
ment. Tratflc llghts are difficult to justify on the grounds of costs. One of the options may be to block 
the connection between Welcome St and Clarlnda Street. Another is to also block Dalton Street, so 
that Welcome and Dalton Streets pmvide for the continuity In movement and the wnfllct between 
pedeslrians and turnlng movements is elimlnated. The taxi stand can conlinue to function at Its ex- 
isting, convenlent location (Flgure 2-13). 

Flgure 2-13 Oplons for the Centre 11, Parkes 

Operationally there is a need to make tranic aware that it is approaching a centre. The main a p  
proach from the east is Clarinda Street which through its design encourages speed. It is wide and 
stralght, and speeds in excess of 80 kmlh have been recorded. There are options 10 reduce these 
speeds by various means, such as roundabuts and splitter islands, but these can be justilied only 
il there was an accldent record. There was a serious accidenl some years ago. buI there have been 
none slnce. 

However, lhere is a case for roundabouts 10 regulale traffic movement a1 the fringes of the centre, 
and these may well be lustified on traffic engineering grounds. Figure 2-14 shows some of the o p  
lions for Parkes in a general way, whlle Figure 2-15 shows the prlnciples in the form of a perspec- 
tive. 
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Figure 2-14 General Options for Parkes 

Costs and beneflts 

All measures have costs and benelils. Some costs and benefits can be dearly Identlfled, such as 
the construction and operational costs and the savings of reduced accidents. 

However, there are also hklden costs. such as an increase In travel time and the posslble transfer 
of conflict elsewhere, whlle there are benelits, such as improvement in the quality of the envlron- 
men1 through reduced air and noise pollution, whlch are very difficult to express In dollar terms. 

Conflict does not equate with accidents; it equates with risk and the potential of accidents. High risk 
and seriousness of an accident. if it does occur, are the primary variables. For instance, jaywalkers 
look for gaps in the traffic stream, and if  traffic is not heavy and speeds are IOW, the risks are small 
and the seriousness of an accident is not likely to be as great (such as in the core area in Parkes), 
compared with jaywalking in Moss Vale, where the risks are much higher. It is not sulprislng that a 
high proporlion of Jaywalkers there run across the road. 

Uslng the concept of rlsk and seriousness of a potential accident, there would appear to be stronger 
cost-benefit grounds for measures in Moss Vale than in Parkes. But lhat may distolt the plcture. 
The risks may be greater but the seriousness less in Parkes than in Moss Vale; in other words, ther 
emay be many more accidents which, although not so serious in themselves, collectively. deserve 
attention. A cost-benefit approach may well show that there Is Just as much ground for actlon there. 

Clearly, reduction in rlsk and potential lor accidents must be a major objective at all levels of plan- 
ning. As the study has shown, there Is potential for action in both communities. Planning can be 
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View as e x i s t i n g  

Opt ions 

F igure  2-15 Parkes - Clar inda S t ree t  l ook ing  Nor th  

starled at any time; action will follow when there Is awareness and concern, and a willingness to 
commlt funds for implementatlon. 

Finally, H Is worth noting that In both cases studied. measures designed to improve safety alSO create 
opporlunities for improving the appearance of the Main Street. Safety and good urban design are 
closely interliked. Hence, a narrow interpretation of costs and benefits may conceal the real Issue: 
the overall improvement in the quality of the road and its environment. 
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PART 111 PRELIMINARY GUIDELINES 

INTRODUCTION 

When the hlghway runs through the Main Street there is an ineviiable Conflict between the through 
function of the highway and the retail, commercial and pedestrian functions of the main street shar- 
ing the same facilityfora large part olthe day and evening. This conllicl may not necessarily manifest 
Itself in accldent statlslics, but it represents a rlsk and a potential for accidents. 

The nature of the risk and the severily of the confllct will depend on: 

(a) the potential and realised friction which the road frontage activities generate. through pedestrian 
actlvlty and behavlour, parklng and unparklng manouevres, access 10 and from sites, and inter- 
section movements; and 

(b) the Impact of traffic volumes (particularly lhrough traffic), the proportion of heavy vehicles, and 
vehicle speed on the salety and amenity of the visiloffi and businesses in the main slreet. 

While each road/environment situation is different, there are general principles. Some of the as- 
soclations have been the subject of research and enable a goad measure of prediction to be a p  
plied. Some options have been implemented in different areas, and provide an indication on how 
successful they are. However, there is much more work to be done on ail these areas. 

Conflict can be removedgiven time and resources, but neither 01 these requirements can be general- 
ly met. For instance, the creation of a by-pass or the closure of the Main Streel to traffic, may be, 
or may seem, attractive, but are Simply no1 feasible in the short, or even longer term. Conflict will, 
for practical reasons, continue to exisl and is nol necessarily unacceptable. Conllict can range from 
unacceptable to acceptable. and it is important, therefore, that the conflicl is managed 10, at least, 
tolerable. and preferably. acceptable levels. However, thls notion raises issues as to what is accept- 
able to whom: the road user; the visitor; or the business people in the Main Street. 

Not all associalions belween trallic and acliviiies in Ihe Main Street are negative; some businesses 
derive trade from passing vehicles - and there is widespread concern surrounding the economic im- 
pacts of by-passes and traffic management schemes - whilst through travellers may welcome the 
opportunity forservices and attractions which only the Main Streel can offer. 

The preliminary guldeiines are intended to provide a basis for assessing the nature and extent of 
both negatlve and positive associations, and fordeveloping and evaluating options for reducing con- 
flict and re-inforcing positive associations. They do not contain recommendations on what decision 
to make as that will depend on particular circumstances, including the issue of responsibility for fm- 
plementation. However, where there are specific research findings which bear on the considefatlon 
of oplions, these are incorporated in the guidelines. 

The focus in the guldelines is on the vehicie/pedestrian and vehicle/vehicie conflict, but It needs to 
be understood that thls Is only one of the matters which deserve attention in addressing conflict In 
the Main Street. Traffic noise, economic impact, environmental protection and design are some of 
the other factors whlch should be part of a broader based approach. Furthermre. there are lun- 
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damental questions, such as whether or not a by-pass is justified ,with all the practical ramifications 
arlSlng from thls, which are not considered here. 

Finally, the preliminary guidelines are m r e  concerned with the process than with the numerous 
detailed options and their possible impacts which the process may produce. That is a matter which 
deserves attention, but beyond Ihe scope 01 this study. 

GENERAL FINDINGS ARISING FROM M E  CASE STUDIES 

The process and Hs effectiveness 

The process followed in the case studies has been critically reviewed and used In the development 
01 the preliminary guidelines. The questions asked are the following. 

Were all the data necessary? 

Preliminary indicatlons are that tmse identilled with prlorny 1 were necessary; wilhout them the plc- 
lure is not complete. The data in priority 2 were less Important for this project, but would be essen- 
tial for a more broadly based study, while priority 3 data were not collected at all. They would also 
be needed for a more comprehensive study. 

Should ofher dafa be collected? 

This Is probably not necessary, unless there are specific decisions involving expenditure to construct 
traffic improvements. The data collected provide a sufficient basis for Identifying problems and ln- 
dlcatlng optlons to be considered. However, a more strategic oriented decision process would in- 
volve m r e  detailed study, including the nature and growth 01 through traffic, the economic function 
of the town. and its probable future, and land use and transport in the town as a Whole. 

what sample sue should be used for data collection? 

About 70 interviews of visitors appeared to be adequate given the relatively small size of the com- 
munities sumeyed. For larger communities. some 100 interviews may be necessary. All properties 
in the commgrcial area were part of the business survey; the response rate was about 50 per cent. 
which Is adequate, but a hlgher response rate can be obtained if there is follow up. 

A 10 per cent sample of all traffic, for the number plate survey Is adequate, but the survey must be 
contlnuous. A check was made to verify whether the method used did represent a true 10 per cent 
sample, and this was foundto be true. However, errors can easilycreep in observations and record- 
ing, and the survey should not be regarded as being m r e  than Indicative. 

The video camera Is an easy method of obtaining a large amount of data. Once the camera has 
been set up. it needs link attention and observation can be continuous. However, whether all the 
data needs to be analysed is another question. It is possible to approach the analysis from different 
perspectives, such as continuous scanning of every frame for significant 'events' or selecting pre- 
determined tlme periods only. 
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The manual observations, using Ihe half hour on - hall hour on awroach, produce sufficient data for 
analysis and Interpretatlon. 

Is a low cost progmm feasible? 

A low cost program is feaslble. The program showed that two site visits were sufficient If there Is 
support from the Councll and the local community, the Chambers of Commerce, and the local Hlgh 
School. High School students proved very capable in assisting wilh most of the surveys, despite 
limited briefing. But there were some lessons learned on how to ensure that the data collection 
proceeds wlthout a hitch, as problems can, and did, occur. 

Is the data analysis time-consuming and requiring special skills? 

The analysis of the data is not timeconsuming with the exception of the video analysis. Special 
skllls are neededforthe numberplate analysis, but acornputer program (using DBASE Ill+) has been 
developed by the School of Town Planning which sinplifies analysis. Olher programs are also avall- 
able. 

Is specialskill required for interpretation of ihe analysis? 

interpretation does not require any special expertise beyond that which is normally available amongst 
Council staff. 

Research lnterpretatlons 

The primary purpose of this project was to examine the approach to wnflict identification and reduc- 
tion in the Main Street of counlly towns. However, Ihe project is part of a longer term and broader 
research study of the relationship between roads and their environments, and the data obtained for 
this project were analysed and compared with the results from other studies. 

The basic proposition of the longer term research study is that there is a relationship between cross- 
ing pedestrians, traffic volumes, traffic speed and road confguration. The behaviour of crossing 
pedestrians can be analysed by separating pedestrians who are crossing legally at a crossing facility 
from those who cross elsewhere or against the lghls (defined here as ‘jaywalkers’). While there are 
great differences in behaviour, jaywalking is an inherent characteristic of centres with high pedestrian 
activity. In another sludy (Black, Westerman and Kuiper), it was found that the vehicle flow has an 
influence on the proportion of jaywalkers, and that the number of jaywalkers seems to increase rapld- 
ly as the average vehicle speed decreases to about 25 W h  in areas without a median. In areas 
with a median the same pattern occurs bul at the higher speed of about 35 kmh. 

In the two case studies there were different levels 01 provision for legal crossing (little in MOSS Vale, 
more in Parkes), but in both towns extensive jaywalking occurred. The amount of jaywalking in 
Parkes was very high, but traffic volumes were not high (about 600 vm) and, more importantly, lraf- 
fic speeds were very low (about 20 knVh), whereas the amount of jaywalking in Moss Vale was less 
than half of that In Parkes, traffic volumes were higher (about 1000 v/h) and traffic speeds were also 
hlgher (about 43 knVh). Although several other lactors may play a role, these findings lend support 
to the proposltbn that Jaywalking is a function of speed and volume. More signlflcant. perhaps, was 
the fact that In Moss Vale, about 16 per cent 01 the Jaywalkers were lunning across the road, com- 
pared with only 5 per cent In Parkes, despite the fact that the carriageway in Parkes Is wider than In 
Moss Vale. 
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There is a correlation between the pedestrians density (including Jaywalkers and legal crossers) and 
vehicle speed. As shown In Part II, the pedestrian crossing density decreases as vehicle speed in- 
creases. 

The time that pedestrians and vehicles are using the same space for movement can be regarded as 
an Index forthe frictlon or a measure of the polential conflict in an area. Analysls of the data. using 
the space/time Index, showed that there is a correlation between pedestrian density, vehicle density 
and vehicle speed. Wlth a low vehicle speed, the pedestrian density and the vehicle density are 
relatively high, and an Increase in pedestrian density with a constant vehlcle density may lead to a 
decrease In the average vehicle speed. This flnding is consistent with other studles (Black, Wester- 
man and Kulper. 1987). 

Muniplicationof thepedestrianandvehicledensityindices is a measure forthenumberof pededrians 
and vehicles whlch occupy the same road space and thus an indicator of potential conflict. The index 
shouldnot be misconstmed;itshouldberegardedasno morethanaroughmeasureofthebehaviour 
of pedestrians and drivers. 

The indlces were related to vehicle speed and it was found that the llmit of tolerance is much greater 
where vehicle speeds are low (I.e. a high conllicl Index). But vehicle speed may not be the only sig- 
nificant variable: the presence or absence of a medlan is another. There is no medlan in Moss Vale 
and Parkes, but a hlgher level of tolerance has been observed elsewhere where there is a median. 
The wnfllct may be better managed when there are medians and/or pedestrian crossing facilities. 

The results conflrms previous conclusions that In silualbns where the average speed 1s lower or 
equal to 25 k w ,  a high conflict index seems to be readily accepled. If the speed increases to about 
40 km/h the confllct Index drops very quickly unless there is median. 

One suspects that there is a point where h e  traffic flow a M o r  speed become so great that cross- 
Ing Is impeded. This situation did not arise in either of the centres studied. and seems to lie beyond 
the levels observed in this study. However, the high incidence of jaywalkers mnning across the road 
In Moss Vale suggests that the situation is not acceplable. 

Measures to reduce confllct 

The selection of the hvo case studies proved fortuitous in that they represented contrasting situa- 
tions of potentlal conflict. In Moss Vale, the main problems appear to arise of the land-use configura- 
tlon, and the speed and composition of the traffic. In Parkes, the main problems seem to be the 
turning movements at intersections (and the potential conflict they create with pedestrian movement) 
and the manouevring associaled with angle parking. 

Measures to reduce conflict must address these local problems, but while such measures will need 
to be targetled specifically. there are some general principles which underlie them, and that has be- 
come clear from the WO case studies. 

At the strategic level, there is always a need to consider the option of an external or internal by-pass. 
Changes may perhaps be to the traffic management system for the town as a whole, involving a dlf- 
ferent road hierarchy. There may also be land use changes beyond the confines of the Main Street. 
which can help to reduce the level of activity in the Main Street, but none of these were real optbns 
in the cases studled. 
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At the developmental and operational level there are options, and they are related to the manage- 
ment of the road envlronment, the management of traffic along the road, and the design and con- 
struction of the road space. One of the principles of general validity is the creation of 'porlals' 
deslgned to make drivers aware that conditions in the road space are a b u t  to change and to elicit 
an approprlate driving behaviour. The not in  of a transition zone to force drivers to slow down and 
a central zone to obtain vehicle speeds related to the pedestrian concentration in it, should be con- 
sidered as options in any plan for reducing conflict in the Main Street. Similarly, pedestrian activity 
should be confined and rw) new major pedestrian generating activities should be permitted outslde 
the central zone. Arcade development to the rear should be encouraged. Rear access should be 
soughl In all major new developments In the Main Street. 

There are many operatlonal options in both cases, such as narrowercarriageways, selective wlden- 
Ing of the footpath to reduce the crossing distance, parklng and unloadingloadlng bays, medlans, 
roundabouts, turning bans, changes in the axis of the moving traffic to close the vista. changes In 
the pavement materlalsand colours, road markings,treecanopies. streetlighting, signsandawnings. 
and Street furniture. Some of these have been incorporated In the suggestions In Parl II. However, 
careful study of such options is needed as they may reduce one form of conflict but create another. 
For instance. the use of roundabouts in a central zone will reduce traffic speed and may reduce the 
number of vehlcle/vehlcle conflict points, but may increase the pedestrlank'ehicle conflict. 

The case studies demonstrate, in our view, the need for conflict analysis and the scope for improve- 
ment In country towns, but also Ihe need for a systems approach. This will be pursued in the follow- 
ing sectbns. 

DATA NEEDS 

Essential 

There is a need to define the area of study. Generally, that Sectlon of the Main Street where there 
is intensive contiguous pedestrian activlly must be covered. There may be areas of major commer- 
cial acllvlty generating mostly vehicle traffic close by. These should be identified, but need not be 
pkked up in detailed surveys. However, free-standing major pedestrian generators nearby, such as 
a hgh school, should be included. 

Some data are needed for the section of the Main Street overall, but others need to be obtained for 
segments of it: traffic speed, jaywalking and legal crossing, as there may be signiticant variations in 
the section. 

There are seven categorles of data needs: function and role of the Main Street, the built environ- 
ment, road space management. vehicle movement, pedestrian movement. conflict behaviour, and 
conflict perception. Table 3-1 lists essential data needs. 
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Table 3-1 Essential Data Needs 

CATEGORY DATA NEED SOURCE 

Fundmn and role of the 
Main Street type of business. extent of Business survey 

Orlgin and number of visitors 

service, reglonalfunclion Local planning studies 
passlng trade and emnomlc 
significance. 
Possible future changes 
proposals for by-pass, or 
mapr developments. Local Authority 

Visitor survey 

State Road Aulhority 

Built envlronment The road pattern and land-use Local Authority 
structure of Ihe town. 
Width and physical Local Authority and 
characteristics of the road field survey 
space of the Main Slreet. 
Frontage development dassifie by Fieid survey 
pedestrlln and vehido orientation. 
she BCC~SS. Field Survey 

Road space manage- Road hierarchy Local Authority 
ment lntersedion control Local Authority 

Kerb lane control Local Authority 
Median mntrol (i any) Local Authority 
Parking duration Local Authority 
Legal crossing Local Authority 

Vehkle Movements Traflic volumes for a period ol Number Plate survey 
6 hours from 9.30-15.30 on a 
normal Friday. 
Through traffic Number Plate survey 
Heavy vehicles Number Plate survey 
Traffic s p e d  by segment Slop watch survey 

Vdeo observation 

Pedeslrlan Movements Pedestrians on footpaths by segment Pedestrian count 
Legal crossers Pedestrian wunt 
Jaywalkers by segment Pedeslrlan count 

Conflict behaviour Delay caused by manouevring Vidm observation 
vehicles 
Vehicle delay at lsgal crossings Vidm observation 

Part 01 pedestrian count 
Jaywalkerhehicle mnllict Video observation 
Accidents Accident statistics 

Local police and Traflic Comminee 

Conflict perceptlon Anllude of visitors Visitor survey 
Anitude of business community Business suwey 

Community Consultatkm 
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Deslrable 

There are other data whlch are deslrable, but time-consuming, to obtain. Some would be essentlal 
for a broader-based study. 

Table 3-2 Deslrable Data needs 

CATEGORY DATA NEED SOURCE 

Fundkm and role ot f i e  Maln 
Street 

No further data needs 

Buih environment Width and physical charaderistlcs Local Authority and 
of the roads in the vlcinity field survey 
Floor space of land-use by Field survey 
pedestrian and vehide 
orlentation. 
Off-street parking areas location. Local Authority 
capacity. utilisation 

Road space management On-street parking in adjoining Local Authority 
streets. capacity, utilisation 

Turnlng movements at ntersections Field S U N ~ Y  and 
Vehkle Movomenta Traffic munts State and Local Authority 

Local Authority 

Pedestrian StratiliaUon by age and sex Field SUNey 

Conflict behaviour Site service a m s s  movements Field survey 
Field SIJN~Y Pedestrians wailing to cross 

Jaywalking behaviour Fleld SUNey 

Conflict perception Anitudes of motorists Cordon questionnaire 

Useful for a more broadly-based study 

The preliminary guidelines are designed to serve as a simple and Inexpensive process with a clear 
focus on the pedestriaWvehicle conflict. I1 a longer-term strategic approach Is called for, or there is 
a need for a more broadly-based study, other data will be requlred (Table 3-3) 



Table 3-3 Data Needs for a More Broadly-based Study 

CATEGORY DATA NEED SOURCE 

Funclion and role twmmE imo act 01 tourism A-V 
of the Main Street (il any) 

Bull1 envlronment Heritage 
Street furniture 
TownSCape 

PlaPlanning and development 
cuntrol 

Road space management Overall parklng demand 8 supply 

Vehicle Movemenls Traffic volumes in other streets 

Pedestrlan Movements Main pedestrian generators 
in the vlcinily and pedestrian 
1OUteS 

Conflict behaviour Detailed study of accident type 
Trafllc nolse and pollution 

Confllct perception Community vlews 

Tourist survey 

Field survey 
Field survey 
Flew survey 

Local Authority 

Perking study 
Local Authority 

Field survey 

Field survey 

Accident stetlstics 
Noise measurements 

The kcal press and 
cummunily grousp 

DATA COLLECTION 

Day, time and iocatlon 

A day when there is a hlgh level 01 activity in the Main Street is preferred. However, it should be pall 
of a mrmal pattern, recurring on a weekly basis, and not an unusual one-off event. In most country 
towns a Friday appeals to be a suitable day. 

The tlme of the surveys should be sulkient to get a pattern of interaction between pedestrians and 
vehicles. Ideally It should be from 9.30 am to 17.30 pm. but this may not be practicable because if 
high school students are asslsting in the data collection. It was found that a period from 9.30 am to 
15.30 pm is an acceptable compromise. As there are no major peaks in tralfic arising from empby- 
ment patterns in country towns, the momlng and afternoon peak perlods, whlch are so important in 
larger communities, are of less significance in the Main Street. 

Cllmatlcandweatherconditlonsare important. I(lspreferabletochoo6e aperiod inspring orauturnn. 
and if  the weather conditions are poor on the day of the lield survey, a is best to defer It till the fol- 
lowlng week. A contlngency date should be part of the bask planning of the survey. 
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It is essential that each observer be provided with a plan (A4) showing the location of all survey posl- 
lions with letters and numbers as well as a full day schedule showing the observer where to be, at 
what time and for which survey. Prior inslruclbns should be given about meeting times and places, 
dealing with questions, picking up and returning of forms and there should be apredetermined central 
point where the supervlsor can be contacted at any time. 

Sufficient time should be set aside for a prior briefing of all the observers. in particular, for surveys 
involving the use of high school students. Ideally this should be conducted a few days prior to the 
survey date and brlefly recapped before the survey commences. It is possible to conduct the brief- 
ing on the day but lhls should take about 45 mlnules and requires a central bcatlon wllh shade and 
a mlnlmum of trafflc noise. 

It is also recommended that a letter be prepared well in advance of the field surveys, which the School 
can send out10 the parents of the children who will be undellaklng the surveys. This makes the sur- 
vey (and the reasons for It) a maner of community interest. It also gives the opportunlty of setting 
down what the students will need to take with them (mainly a watch), what will be provided by the 
School (clipboard and pencils), and what to do in case of doubt about the weather. 

A sample of a schedule is shown Appendix 1. 

Number plate survey 

A number plate survey is essential in order to establish the nature and amount of through traffic In 
the Main Street. However, it can do a great deal more: it shows the number of vehicles entering and 
leaving the town during the day and the points where it occurs, the length of stay of vehicles com- 
ing Into the Main Street area, vehicle accumulation (an indication of the parking demand), and the 
proportlon of heavy vehlcles. 

The period of the survey should be, at least, from 9.30 am - 15.30 pm, and the survey m s t  be con- 
tinuous. A cordon must be set up on the approach routes to the centre. so that incoming and out- 
going traffic can be recorded. Ideally, all routes to the centre should be observed, but lhis Is often 
not practicable because of the large number of roads involved and the limited number of observers 
available. Experience suggests that the main regional routes should be observed, and, if possible, 
other regional routes, but not local streets. A number of cordon points should, preferably, not ex- 
ceed four. The survey points should be outside the shopping area, but not so far out that it takes 
longer than five minutes to walk from the cordon point (called 'PORT') to the centre of the town, as 
observers have to be relieved afler one hour and are given other survey tasks. 

There are several points to watch when undertaking these surveys: 

Good visibility and shade are important in selectlng the cordon locations. 
Watches should be synchronised prior to the commencement of any surveys. 

* The nscesslty for accurate and clear writing should be emphasised. 
The importance of recording every commercial and heavy vehicle should be stressed. - Instructions to remain on the job until there Is an avallable relief are eSSBntlal for a con- 
tinuous record. 
Also, the procedure for handing on sheets to the next observer should be Clearly explalned. 

The numberplate survey can be conducted wilh a ten per cent sample. Every vehicle with a 0 as 
the last digit is picked up and the first three characters of the numberplate are recorded, together 
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wlth the tlme in minutes, the dlrectbn of travel and whelher the vehicle Is a heavy vehicle. Watches 
are synchronised beforehand. 

Where vehicle flows exceed about 600 vph (combined directions), two obselvers are required at 
each port. Flows lesser than about 600 can be handled by one observer. 

Points to watch: selecting cordon locations in the shade and with good visibility, synchronisatbn of 
watches beforehand, amurate and clear wriling. not forgetting to record a heavy vehlcle. instruction 
to stay on the job till there is a relief, handing over of record sheets to the next observer. 

A sample of the survey form is shown in Appendix 2. 

Speed obsefvatlons 

Speed observations are made for segments of about 130 - 180 metres wlth stop watches. A vehicle 
passing the observer is picked up by aclivating the stop watch and clicked out when it passes a 
predetermined point downstream. Then the next vehicle is observed. Observations are made for 
periods of 30 minutes with intervals of 30 minutes In between. 

The distance between the observation point and the downstream is measured in advance. It Is es- 
senllal to select a downstream screen line which is clearly visible. It has been found that a pole of 
a street light or traffic sign Is suitable. Where the vehicle Is obscured by high vehicles In between 
the observer and the downstream screen line. the observation is discarded. 

Points to watch in carrying out such a survey: 

* clear instruction on exact position of observer, - the starting and exit screen lines, . the point at which the stopwatch is activated (when the rear of the vehicle passes the entry 
screen line at a right angle to the direction of movement), and . what to do in case traHic comes to a hall (record the duration and cause of such an event). 

Pedestrlan counts 

Pedestrlan are observed on the foolpath, on legal crossings, and as jaywalkers (or periods of 30 
mlnutes wllh lnlervals of 30 minutes in between. Continuitywould be desirable it resources are avail 
able (and can be achieved In areas where a video recording is made), but a 50 percent sample can 
provide sufficient information of the magnitUde and variations during the day. The area where jay- 
walking occurs should be the same as lhat lor which speed observations are made. 

The pedestrlans on each footpath are recorded mid-block in bolh directions. and observedfromthe 
opposite side, crossing an imaginary line between the observer and Ihe building facade. 

Pedestrians al legal crossings (e.g. a zebra crossing) are recorded in both directions and a record 
is kept on whether a crossing pedestrian forces a vehicle to stop. 

Jaywalking Is recorded for a segment of not longerthan 180 metres, and a record is kept of whether 
the jaywalkers are Walking or running. 
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Vldeo observatlons 

It Is usually not practicable to make a video recording from m r e  than one position, but that position 
is of great Importance. The most active segment of the Main Street should be surveyed from an 
elevated positlon, preferably not less than 4 meters above the ground. Visibility of the movements 
in the street space should be unlmpeded. and the location should be identilied during the first, ex- 
ploratory vlsit. Suitable locations are above an awning and the roof of a building on a corner, but ar- 
rangements for access have to be made in advance. 

The distance covered by the video recording depends greatly on the quality of the video camera. but 
with the present level of technology, a distance of 300 metres would be considered the maxlmum. 
It should also be remembered that the quality of the playback VCR and monitor used in the analysis 
will also affect the distance that may be effectively studied. 

It is also important to note that while a camera may be capable of covering a distance of 300 metres, 
a distance between 100 and 200 metres should be clearly visible for the analysis. A longer distance 
will affect the clarity of each vehicle; a shorter distance. parlicutarly Incorporating a major traffic con- 
flict area such as a zebra crossing, will bias the survey towards unusually low vehicle speeds. 

The video recording should show the precise time on each frame, and the distance of the camera 
from a close and a distant screen line should be measured, as on0 of the data sets whlch the video 
recording should produce Is the time each vehicle takes to travel the distance between the two Ilnes. 
The screen lines should be clearly visible subsequently when the recorded frames are analysed. 

The video recordlng must be made for at least the same period as the other surveys, but It is pas- 
sible to extend it without much effort to, say, 17.30 hr so that the patterns after 15.30 hr can be o b  
Served. 

The use of a video recorder permits considerable detailed analysis that would not otherwise be pos- 
sible as it records a complete picture of the activity in a particular section of the street for a particular 
day. It has the capacity to record not only incidents but the environmental factors that led to them as 
well as their partlcular characteristics which would otherwise have been surveyed in Isolation. For 
example, althoughit ispossible inthefieldtocountthe numberoljaywalkers andtoobservewhether 
they were hurried or stopped in the middle of the road, it may not be possible to learn that a large 
percentage of the jaywalkers were generated by particular locatlons of on-street parklng and 
pedestrian-orientated land uses. Yet such information may become evident durlngthe video analysis. 
particularly if il covers a longer survey period than the in-lield surveys. 

For thls reason the video is an ideal tool for specific conflict analysis to develop and support the o b  
servatlons of the trained researcher in the field. lncldences of conflict may be isolated and specai- 
cally examined whlch may add greatly to the overall identilication and study of conflicts. 

The vldeo also has a role in checking the accuracy of data obtained in tho field. For example, wlth 
regard to vehicle speeds, this can be easily accomplished using a five to ten minute sample of each 
half hour recorded (a sample slze of 1:6 or 1 5 ) .  

It is important, however, that the video should not be used as a substitute tor data best collected in 
the field as even a routine analysis of video data is time-consuming nature. In the long run it Is like- 
ly to be more cost-effective to employ additional field interviewers for one day than to attempt to ana- 
lyse several hours of vMeotape alter the evem, particularly where the addilinat data obtained does 



not substantially improve on the knowledge gained from sample observation in the field. The vldeo 
recording can not be a substitute for the numberplate survey, which is essential in any event. 

Routine video analysls for the purpose of gaining samples of vehicles speeds, for example, does not 
requlre speciflc skills otherthan concentration and attention to detail, for, in spite of, the capacity for 
checking data. there Is an inherent dilflculty in accurately measuring the exact distance covered by 
the vehicle survey. Thls definition of distance generally Involves the researcher delining a clearly 
visible area on the screen by means of placing artilclal lines on a transparency covering the area of 
the survey from a vantage point several metres above street level. It must also be noted that if the 
camera Is m v e d  or Its focal length ahered at any point during the day, the measure oi distance 
would have to be recalculated for Ihat period. 

Speclfic conflict analysis from the video for the purpose of adding to knowledge of the nature and 
causes of conllict should be carried out by a trained researcher. In this way further detail can be dls- 
covered and analysed and theories developed and explored throughout the process. 

VIsHor Interviews 

The visitor survey is undertaken in order to achieve two objectives: to obtain informallon about 
people who visit the centre, and to get a subjective view about the confliil in the Main Street. 

A dominant consideration is the ease and speed with which the in-street interview can be conducted; 
the preferred lime being no longer than two minutes. and the number of questions being no more 
than ten. Ideally, these should all fit on the one side of this paper. A sample of 70 interviews for a 
poluation of less than 10,000 has been found to be adequate for the type of inlorrnation sought in 
small towns wifhout a major tourlst function; more interviews should be conducted, and further in- 
formation should be sought where there is a major tourist or holiday destination function. The sur- 
veys should not be conducted from the same position; the interviewers should coverthe full survey 
area and spread the interviews overthe entire period between 1O:OO and 15:OO hours. 

The questions relate to place of residence, frequency of visits. purpose of the visit, number of 86- 
tablishrnents visited, length of stay, mode of transport, where parked, perception of conflict. and 
Ideas about reduclng it. A sample questionnaire is shown in Appendix 3. 

The survey can be conducted by people who are not specially trained, but m r e  can be galned if the 
Interviewer is involved in the analysis of the project. It is not only what people say (which can be 
recorded by untrained persons), but how they say it. A skilled person may also be able to follow up 
the set questkns with mrne further questions if the person interviewed has Interesting ideas. 

Business questlonnelre 

The pulpose of the business survey is to obtain informalion about trade in the Main Street and the 
perception of the Main Street by the local business community. The information sought needs10 in- 
clude the nature of the trade, its market orientation, in partlcular, the degree to which it is aimed 
towards passlng traffic, the klnd of turnover involved which indicates the strength of the centre, at- 
titudes towards any perceived vehicle/pedestrian and vehile/vehicle conflict in the centre, and sug- 
gestions as to how such conflicts may be addressed. There are considerable advantages in 
obtaining the asslstance and support of the local Chamber of Commerce. However, this carries an 
obligation to discuss the issues after the results have been analysed. 
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The deslgn of a questionnaire that Is intended to be filled out at the convenience of the respondent 
without the presence of the interviewer must follow very different guidelines to those inherent in 
deslgnlng the on-street interviews. There, the emphasis was on speed and ease of execution with 
the mlnimm of questions needed to gain the basic information. A self-completion questionnaire can 
afford to be more detailed. Indeed, it needs to be as each questlon must be clearly self-explanatory; 
there Is no Interviewer present to answer queries. 

The most Important points to note are that questions should be broken down to thelr simplest form. 
Each Sentence should require only one answer to be located in the space provided. Achange in the 
format of answers, for example from a numerical answer to a logical (yedno) answer, should form 
a new question. Where there are totals required a new question should be asked in full I.e. And what 
is the total number of employees'? And, lastly, additional instruclins may be added to the end of 
questions e.g. PLEASE MAKE SURE YOUR ANSWERS ADD UP TO 100% and PLEASE CHECK 
AND MAKE SURE YOU HAVE ANSWERED EVERY QUESTION. 

It should also be noted that it is aiways dllicult to obtain personal or financial data. The survey should 
be treated, and be seen to be treated, in confidence. An introductory letter should be included w lh  
the questionnaire whlch explains the purpose of the survey, stresses the Importance of the data and 
unequlvocally states that the data provided will be treated as strlctiy confidential. Ideally, each ques- 
tionnaire should be collected by a researcher who will be able to check, on the spot, that i t  has been 
accurately conpleted. If this Is not possible and the questionnaires are to be collected by proxy, en- 
velopes should be provided when the survey Is distributed to ensure the confldenliality of the Infor- 
mation provided. 

It is also Important that the queslionnaires are collected within a reasonable period 01 time, general- 
ly between lour and seven days after distribution. If the period is too short a large number of the 
questionnaires may not be completed; If too long respondents may be tempted to discard the ques- 
tionnaires. 

ANALYSIS AND INTERPRETATION 

Through traffic functfon 

The through tranic (unction is determined by analysing the data from the number plate survey. The 
data should first be entered into a DBASE file (using DBASE Ill+ or DBASE IV). it Is important to 
make sure that the hour and the minutes are entered in a separate 'field, so that the time can be 
converted to dlgltal time (e.g. 10.37 becomes 10x60 + 37 = 637) and the time lapse between IN and 
OUT can be calculated later. The IN data are entered on a file PORT-IN, and the OUT data on a 
file PORT-OUT. 

A program has been written (available from the School of Town Planning) which first calculates the 
time of entry and exit, and then sorts the data. The program then finds the matching number plates 
and dumps them in a new 1118. This file can then be sorted by port of origin and port of destination. 
It is then possible to construct a spreadsheet with Origin & Destination data (using any of the spread- 
sheet software). 

The Origin & Destination data can be further analysed by examining the time lapse of vehlcles be- 
tween each pair or ports. Where the time lapse is negative, a vehicle commenced the trip in the 
town and returned later. This Is an indication of the regional function of the centre. Where the time 
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lapse has a positive value, the data can be further sorted by duration of time lapse. Where the time 
lapse is less than 10 minutes. it can be assumed that the trip is a through, non-stopping, trip. Trips 
which enter and leave through the same port, should be excluded as through trips. For a more 
detailed analysis, the through movements of heavy vehicles can be analysed. 

It Is also possible to sort on trips IN and OUT for specilic time periods and for each PORT. In thls 
way, the number of vehicles per hour on each road can be calculated. When the whole period Is 
taken, It Is possible to relate the figures to previous counts and check whether the survey produces 
results of the correct order of magnltude. A period of 9.30 am to 15.30 pm should account for abu t  
40 per cent of the AADT In country towns. The same data set can be used to find the varlatlons in 
flows during the survey perlod, and the accumulation of vehicles (which is an indicatlon of the park- 
ing demand). 

It should be noted that there are limitations In the use and inlerpretation of number plale surveys. 
Whlle a sample of 10 per cent is sufficient for a general indication of the traffic pattern, errors can 
easily occur, and trips whlch enter or leave the town before or after the s u ~ e y  period are can not be 
matched. Hence, the proportion of matched/unrnatched vehicles is approximate only. 

Pedestrlanlvehlcle confllct 

An lndlcation of the pedestrian/vehicle conflict can be obtained by direct and indirect relatlonships. 
The direct relationship can be studied by obtaining and examining accident records over the last 
three to five years, and analyse those records involving pedestrians. Discussion with the local police 
and traflic committee offers a further opportunity, whilst the visitor survey and Ihe business survey 
give an indicatlon of the perceplbn of the conflict. Care should be taken in the weight whlch is at- 
tached to the perceptlon of conflict, as the objective situation (the factual situation) Is llkely to vary 
from the perceptual situation, except perhaps in respect 01 the seriousness of conflict. 

Indirect relationships involve an analysis of the number of pedestrians that cross - jay-walking or 
legally - the width 01 the area to be crossed, the speed 01 the vehicles and traffic flow. There are 
various ways In whlch these varlables can be combined, as Is shown In Part 11. 

A simple approach Is to determine the numberof jay-walkers pertime period per Segment, 'normalise' 
the length of the segment by determlning the equlvalent number per 100 metres, and relate that 
number to the average vehicle speed lor the segment. A refinement is to determine the proportion 
of jay-walkers running (as opposed to walking) across the road. 

Another simple measure is to determine the total number 01 pedestrians crossing in a segment, and 
relate thls 10 average vehicle speed. These provide rough measures. but useful for Indicative and 
comparison purposes. 

A m r e  complex measure involves the calculation of pedestrian and vehicle densities, whlch are ln- 
dications of the number 01 pedestrians and vehicles using the same road space at the same time, 
and then relate the two values to each other. This provides an index, which can then be related to 
vehicle Speed and can be used as a measure 01 conflict. 

The spaceltime index for crossing pedestrians can be defined as the number of crossers per seg- 
ment of road ('normalised' to 10 m of road length) per unit of time (e.g. 20 minutes). multiplied by 
the average time of crosslng (at the rate of 1.65rds) of that part 01 the carriageway which is used for 
moving vehicles. The spaceltime Index for vehicles can be defined as the number of vehicles pass- 
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Ing through the segment per 20 minutes. multiplied by the average time it took them to travel the 
segment (again normalised to 10 melers). divided by 10 (to produce a more useful index for graphic 
purposes). By way of comparison, the pedestrian 'density' and vehicle 'density' are 86 and 35 for 
Moss Vale and 120 and 45 for Parkes. 

Another complex measure is obtained by mulliplying the pedestrian and vehicle density indlces. 
The Index which resuns can be regarded as a 'road space activity' index should not be misconstwed. 
A high indexdoes not meanan intolerable confllct, bulindicalesabehaviouralsiluationof pedestrians 
and vehicles using the same space at the same time. For comparison. Ihe Index is 2980 for Moss 
Vale and 5360 for Parkes. 

The Index should be related to vehicle speed. Generally, where average speeds are low (25 kWh 
or less), confllct icdlces are indicatlve of a high potential, but not serious conflict, whereas average 
speeds are high (40 k w h  and more), the conflicl potentlal is lower, but more serious. 

The confllct sltuatlon can be more accuralely assessed by video observation. but this is time-com 
sumlng. The question. which needs to be addressed In undertaking a study of this klnd, Is whether 
there Is a need for a broad indicatlve approach, or a more accurate assessment. In case of the lat- 
ter, the video analysls Is essentlal. 

Vehlclehrehlcle confllcl 

The video recording is Inerally a pholographic record of the actions and interactionsthat occurred In 
the street during the day of the survey. Its systematic analysis reveals much about the nature of the 
existing conflict. The video has the advantage over field observations of being able to cover all of 
the activity occurring wlthin a specific area 01 space. 

Whlle the vldeo Is useful for analysing pedestrian behaviour and drlver reposnses to it, it is parllcular- 
lyvaluableforanalysingvehclelvehicle confllct. Data may also beobtainedfromthe video inrespect 
of vehicle movements and manoeuvres. It is possible to time the duration of the period for whlch a 
reverse parking vehlcle haHs or slows the traffic as well as to count the number of vehlcles thus af- 
fected. This may be useful where there is an option to alter the design of the on-street parking from 
angle to parallel parking or to remove it entlrely. 

In the same way it is possible to trace the path of each vehicle, or selected vehicles, Individually to 
determine the number of times normal flow is affeded and why it happens. This also allows the re- 
searchertodetermlnetheaverage speedof the interrupted vehiclesasopposedtofree-flowvehicles. 

The video analysis may also be used to determine the number of commercial and heavy vehicles 
as a proporllon of the total. This is significant as both a safety factor and in terms of the retail en- 
vironment in the main street. The former relates chiefly to the probabilily that heavy vehicles travel!- 
ing long distances may be less likely to reduce speed and prepare to stop, even in busy retail streets. 
than othervehicles. Double-parking delivery vehicles may be adding to the breakdown of traffic flow 
in the main street, and the presence of a large number of heavy vehicles will have a detrimental ef- 
iect on the environment 01 the regional centre as a whole. 

As a medium forcross-checking the resultsol fleldsurveysand informationobtainedfromother sour- 
ces, the video may be used for pilots 01 vehicle speeds and VOlUmeS over a selected period of time 
to be compared against stop-watch counts or, pehaps, the AADT figures for the road. In conjunc- 
tion with road accldent information it Is possible to Identify or conflrm other areas of potentially 
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dangerous conflict If. for example, a high proportion of the accidents involve cross traffic, rear-end 
collisions or cause injury to pedestrians. And in conjunction with business and lnstreet interviews it 
Is posslble to gain a greater understanding of the perceptions of the local comn-unity. 

Frictlon and impact 

Frictlon Is caused by factors identified in Part I. The friction caused by pedestrians and manouevr- 
Ing vehlcles has already been mentioned in previous sections. Where there is a clear need to con- 
tinue wlth a Type II stluation, a cerlain amount of friction is unavoidable and the aim of any action Is 
to manage it within acceptable limits. The view is taken in this study that safely is paramount. and 
that some modification of driver pedestrian behaviour is necessary, even if It means some delay In 
through traffic along the Main Street. 

There are other factors of friction, such as the absence of rear or side access to frontage activiiies, 
leading, in the worst case, to double parking of delivery vehicles, frequent intersections, and heavy 
turning movements. Site access details are collected during the land-use survey, while the lncldence 
of double parking can be observed by video analysis. An indication of the frequency of intersections 
and turnlng movements can be obtained from observation and discussion with the Council Englneer. 

Impact relates to factors such as site access problems (the reverse vlewpoint where traffic Impedes 
servlces to the site). pedestrian safety (from the pedestrian viewpoint). traffic noise and pollution. 
social and econornlc impact. Analysls of traffic nolse Is outside the scope of this study, but can be 
undertaken when data on traffic volumes and physlcal characteristics are vtilised. Social Impact can 
be very significant, especially where school children or elderly people have to cross a m j o r  traffic 
route, but Is treated here as a safety issue, which is fundamental to the approach folbwed in this 
study in any event. 

There is one important positive impact of traffic on road frontage: the economic impact of the pass- 
ing lrade on the business community. The business survey provides an indication. A sort is made 
of the businesses for a dependence on the passing trade and the estimated propollion of the trade 
related to passing traffic is converted to turnover. This Is then related to the total turnover. The na- 
ture of the businesses who depend on passlng trade is lurlher analysed, and this is related to the 
through traffic data from the number plate survey. Generally. the passing trade is more important 
tovehicie-xiented uses, such as service stations and motels, which are normally located In the fringe 
and not in the core. 

Perc8ptlon 

There are two data sets: the business survey and the visitor survey. The analysis is best carrled out 
inductively by examinlng the returns and sensing response patterns. It is then possible to classify 
and sort the material. As there is no set procedure, or format, of analysis, and the interpretation is 
highly dependent on local conditbns. there Is no need for any further elaboration here. 
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GENERATING AND EVALUATING OPTIONS 

lntroductlon 

The fundamental problem Is the wnllict between the through function 01 an arterial road and the ac- 
tlvny function 01 the Main Street. In essence, thls is a Type II roadbnvlronment situation, producing 
a conflld between pedestrians and vehicles, and between movlng and manouevrlng or parked 
vehlcles (as well a6 other impact- and friction-type wnllicts). The analysis and Interpretation 
described In the previous sections wltl have identiiled the problem In a specific, local wntext. 

Understanding of the problems and their context is necessary in order to generate options lordeal- 
Ing with them. A framework can be developed as a checklist of options for conslderatlon. The 
framework consists of three levels of planning action: strategic, developmental and operational op- 
IlOnS. Optbns at each planning level need to be considered for Iwo broad categorles: transport and 
traffic management optlons, and land-use and road environment options. 

Presenting options, however, without evaluation (or a basis for evaluation) is of little value. Evalua- 
tion criteria and measures of evaluation need to be delined. It Is beyond the scope of this study to 
develop such criteria and measures, and only passing relerence will be made to them in the follow- 
ing sections. An obvious criterlon is that of safety; other criteria could be costs, benefits, economic 
impact, and practlcalify (e.g. fundlng feasibility). Measures of evaluatbn for safety could be reduc- 
tion in accidents, reductlon in the serbusness of the conflict. For economic impact, they could be 
real (or percentage) losslgain in trade measure by land-use category. 

mere are advantages In considering options within different problem contexts, as some optlons may 
othewise be overlooked. At the strategic level, the problem is that of through trafiic penetrating the 
centre of a country town and the centre impeding the traffic. At the development level, It is the physl- 
calconfiguratlon of the mad, affecting traffic performance, and Ihe nature and extent of development 
causing friction along It. At the operational level, the problem Is that of managing Vehicles and 
pedestrians so that risks are minimised. 

Table 3-4 Framework for Pmblem Identification, Developing @lions and Evaluation 

PROBLEM OPTIONS EVALUATION 
~ ~~ 

Type Ttansport Land-use and road 
related environment related 

STRATEGIC 

OPTIONS 

S -A 
S-B 
S-C 
S-D 

D-A 
D-8 
D-C 
D-D 

0 - A  
0 -B  
0-c 
0-D 

DEVELOPMENTAL 

OPTIONS 

OPERATIONAL 

OPTIONS 

Criteria and measures 

Strateglc, Devebpmental and 
Cperatianal Options. respect'heiy 

I I 
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Strateglc opllons 

Strateglc options must be consldered within the problem context. Table 3-5 gives an indication of 
the klnd of optlons which may be available. It must be stressed that only four contrasting problem 
situations have been set out; in practice there will be more variations in problem situations (such as 
seasonal variations due to tourism). This should not lead to other basic options but will affect the 
evaluation. 

Table 111-5 Strateglc Problems, Options and Evaluation 

STRATEGIC TRANSPORT NETWORK LAND USE STRUCTURE EVALUATION 
PROBLEM OPTIONS OPTIONS 

Type S A :  
Dominant through 
function 

Hlgh trafllc 
volumes; 

Strong cantre 

Type SIB: 
Limiied through 
function; 

Strong centre 

Type 9 C :  
Domlnant through 
function 

Hlgh traffic 
volumes; 

Small centre 

Type YD: 
Limiied through 
function; 

Small cantre 

S1 outer by-pass (may create op-lion for a mall) 

S2 inner by-pass (may create op-tion for a mall) 

S3 mnvert to Type I 
RoadIEnvironment 

S3 shin ad iv i y  centre bcus 

S4 maintain as Type II road 54 lrontage adaptation 
but modily 

S2 Inner by-pass (may create op-tion lor a mall) 

54 maintain as Type II road 54 lrontage adaptation 
but modify 

S1 outer bypass 

S3 mnvelt to Type I 
RoadEnvironment 

(may create option for a 
pedestrian envlroment) 

53 shilt acliviy centre bcus 

54 maintain as Type II road 54 frontage adaptation 
but modify 

54 maintain as Type II road 54 frontage adaptation 
but modify 

msthenefi 
funding 
effect on trade 
feasibility 
social and phy-sical barrier 
traff Ic no198 
probability in time scale 
redevelopment m8ts 
responslbility 
GO TO DEVELOPMENT 
OPTIONS 

leasibility 
son'al and physlcal barrier 
tratfic noise 
GO TO DEVELOPMENT 
OPTIONS 

msbbenefit 
funding 
eflect on trade 
probabllhy In time scale 
redevelopment msts 
responsibility 
GO TO DEVELOPMENT 
OPTIONS 

GOTODEVELOPMENT 
OPTIONS 
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It is possible to Menllty the strategic problem context lortowns wilh diffemt centre and hlghwayfunc- 
tions in a generalised way. Flgure 3-1 illustrates this and shows the situation lor Moss Vale and 
Parkes. 

Figure 3-1 Strategic context of problem situalion 

Some of the strategic options which may need consideration are shown in Figure 3-2. 

STRATEGIC OPTIONS 

Extarnal by-pasa 
houdty oaatrr ShlR 

c ........... ....... ....,,, 11,11111 ..,..,,.,. l,..l,l ...... 

Internal by-pnm 

Figure 3-2 Strateglc options 
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Development optlons 

Developmental options alSO flow from the problem context. The assumption is made that the 
roadbnvironmnt sltuatlon Is Type 11, which means that both traffic and centre function have to con- 
tinue, but requlre adaptatbn to reduce conflict. The problem context, options and evaluatbn criteria 
are set out In Table 111-6, agaln in a slmplilied form. 

Table 111-6 Developmental Problems, Options and Evaluation 

DEVELOPMENTAL ROAD SITUATION ROAD FRONTAGE EVALUATON 
PROBLEM OPTIONS SITUATION OPTIONS 

Type DIA: 

capacity; 
Adequate traflic 

Extenslve frlctbn 
from lmntage 

Type WE: 
Constralned trafflc 
capacity; 

Extensive friiion 
from frontage 

Type D / C  
Adequate traffic 
cmaatv: 

D1 speed reduction through 
reconstruction of mad space, 
footpath wldening and other 

D2 rezoning to conflne 
pedestrian advity 

D3 ahernatlve access 
developmental actlons D4 ofl-street paking 

05 reduce lnter8Bcllons 
D6 reduce turning movements 
D7 eliminate angle parklng 
D1 speed reduction 

02 rezoning to conflne 
pedestrlan activily 

D3 anernative access 
D4 off-street parking 

D1 speed reduction through 
reconstruction of mad S D B C ~  

DE zoning to dislinguish 
between oedestrian and 

feasibility 
traffic per-formance 
responsibilhy 
costs 

teasibllity 
t raf l lc  performance 
responsibility 
cost9 
efled on road hlerarchy 
effect on local movements 

traffic per-formance 
responsibility . _ .  

Comnlrated Irlctbn footpath wMening and oiher vehicleoriented development costs 
from lmntage devebpmental actions D9 arcades to rear development opponunlty 

Type DI: 
Constained traffic D5 reduce intersectlons DS zoning 10 distirgulsh feasibility 

Concentraled friclion vehicleaiented development mad hlerarchy 
capacity D6 reduce turnlng movemenb between pedestrian and traffic per-formanco 

from frontage D7 ellminate angle parking D9 arcades to rear effed on bcal movements 
development opportunity 

It is, again, posslble to classily towns according to lhe conlext of the developmental sltuatbn. While 
some generalisation Is inevitable, there is a bask panern in the Droblem context. Thls shown In 
Figure 3-3. The situatlon In Moss Vale and Parkes Is Identified. 
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< 7.Wm > < 6.50 m > 
1 

TRANS[TION ZONE ‘ I R A F F I c m  

Figure 3-5 Developmental Optlons 2 

Operatlonal optlons 

Operalional problems are diverse and highly localised, and it is difficull therefore to state them in 
general terms. However, there are some basic patlerns, which relate to vehicle speed, VOlUme 
andOp presence of heavy vehicles on the one hand, and to the Incidence of pedestrian crossing and 
vehlcle manouevring on the other. 

In Table 111- 7 a simple classification is made; in practice there are many m r e  variatlons, such as 
the combinallon of high volumes and low speeds, and low volumes and hQh speeds. Generally, 
speeds are the determining factor for a conflict silualion, and this Is reflected In the options whkh 
are llsted. 
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Table 111-7 Operational Problems, Options and Evaluation 

OPERATIONAL TRAFFIC SITUATDN 
PROBLEM OPTIONS 

Type WA: 
Traffic volumes 0 1  speed reduction 

Average speeds 

Heavy vehicles A%' 0 3  median 
Extenslve 
jay-walking 0 4  rerouting heavy vehicles 

Frequent parking 
manouevring 

>600 vph' 

>25 km/h' within mre (3) 

at fringe entry points (1) 
0 2  speed reduction near and 

Type 016: 
Trafllc volumes 

Average speed 

Heavy vehicles ~ 5 %  
Extensive 
jay-walking 

Frequent parWng 
manouevring 

0 8  partial or complete street 

010 shared road space 
<600 vph closure in core 

< 25 kmh 

Type o/c: 
Trdlic volumes 0 1  speed redudion 

>600 vph 
Average speeds 0 2  speed reduction 

>25 km/h' 
heavy vehicles >E % 03 median 
Limited pedestrian 
crosslng and 
parking friction 

at lringe entry points (1) 

near and within mre (3) 

Type O/D: 
Traffic volumes 0 3  median 

Average speeds 

Heavy vehlcles -5% 
Limited pedestrian 

<WO vph 

4 5  kmh 

crossing and parklng 
Irlction 

ROAD ENVIRONMENT 
SITUATION OPTDNS 

01 create 'portal' 
effect (2) 

0 2  legal aosslng where 
pedestrian movement 
and channelling of 
edestrians 

0 5  longer term on-street 
parking 

0 6  development mntrol to 
relate pedestrian activity to 
mre and vehicle activity 
to fringe 

planting in mre 
0 7  street furniture and 

0 1  create 'portal' effect (2) 
0 9  selective widening of 
footpath 

0 6  development mntrol to 
relate pedestrian activity 
to a r e  and vehicle 
activity to fringe 

0 7  street furniture and 
planting in core 

01 create 'portal' effect (2) 
0 2  legal crossing where 
pedestrian movement 
and channelling of 

pedestrians 
0 9  selective widening of 
f ootpath 

01 create 'portal' eflect 
0 2  legal crossingwhere 

pedestrian movement 
and channelling of 
pedestrians 

footpath 
09 seledive widening of 

EVALUATION 

Reduction In Irequency 

Reduction in acddents 
Costs 
Responslbllity 
DeVeloDment control 

01 serious mf l i i  

Effect on traffic 
redistribution 

Impact on trade 
Reductlon in frequency 

Reduction in accidents 
costs 
Responsiblllty 
Developmen mntrol 

of serious conllict 

Reduction in frequency 

Reduction in addents 
Costs 
Responslbility 
Development control 

of serlous conflicl 

Reduction in frequency 

Reduction in accidents 
costs 
Responsblllly 

of serious conflict 

* Note: the ligures are empirical and based on the lnlerpretation of the case studles; further work 1s neceseav to vorlfy 
or reline them. 



An indlcatlve categorlsatlon of problem situatbns in towns Is shown in Figure 3-6. 

SITUATION I 

O/C I 

Figure 3-6 Operational context of problem situation 

A distinctlon must be made between measures to reduce speed behaviour at the fringe of the 'Main 
Street', andthose nearandwithin the core. At the fringethere are subaptions, such as a the develop- 
ment of a splinter Island, narrowing of pavement, clear kerb lines. pavement change, and tree plant- 
ing, symbolic identification structure at the side of the road, and building line changes (Figure 3-7).. 

Figure 3-7 Porlal Preatment 
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In and near the cure, there are other suboptions such as roundabuts (but not where there are sig- 
nificant pedestrian movements), changes in the centreline. ralsed ently polnts, selective road nar- 
rowings, pavement changes, medlans (raised or painted). 

One of the conflicts In many country towns Is that of angle parklng. Parallel parklng and narrowing 
of the carriageway, perhaps comd3ned with a median, can reduce such a confllct. 

However, there is a need to return to the basic premise of this study: road safety must be viewed in 
a broader context than the real and potential conflicts between pedestrians and vehicles, and be- 
tween vehicle and vehlcies in the road space. They are the result of many factors, including the 
managmenent of the road environment. The problem needs to be addressed in a holistic way.(Figure 
3-8). 

Figure 3-8 Road Space and Environmental Management 

Consultation 

Consultation is essential in any evaluation. There is a need 10 consuil with the Road and Traffic 
Authorities in the State and the Local Authority on the technical aspects, and on the question of 
respnslbllity and cost. 

The Main Street Is a matter of great local importance and the views of the business community and 
the users of the Main Street must be sought. not only at the problem formulation stage, but also when 
optbns are belng developed and evaluated. Special attention should be given to the people who 
participated In the data collection. A talk to the High School students showing the result of thelr con- 
tributbn, and a discussbn with the Chamber of Commerce should be hlgh on the agenda. 

Finally, there is a need to establish a worklng relationship with the declsbn-makers, who have a bet- 
ter understandlng of what Is, and what is not. feasible. For this reason it Is sensible to devebp a 
range of optbns (with the possible impacts), so that an informed discusslon can take place. 
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. .  

PART IV SUMMARY 

Thls repori presents the results of an explanatory investigation into the factors influencing road safely 
on the 'main street' of country towns and how mad safety may be improved. The objectives of the 
research were to develop a simple process of analysis and generaling options for country towns, to 
test anernative techniques of data collection and analysis and to add to knowledge about pedestrian 
and vehicle conflict In country towns. The approach adopted was to explain %onflict" in its wider 
context and to derive a conceptual framework for the research study (Part I), to test the framework 
withdatadrawnfromtwocase sludies (Part ll), and, basedonlhegeneralfindingsarisingfromthose 
case studies, to formulate preliminary guidelines for data collecllon, for analysis and interpretation, 
and for the generation and evaluation of oprlons (Pari Ill). 

Part I has placed pedestriafvvehicle conflict in a broader context of local, regional and through traf- 
fic. The diflerent conflict situations onthe road space have been identified (Flgure 1-4) and this con- 
flict has been considered from two perspectives: vehicle traflic has an Impact on the road 
environment, Including the safety of pedestrians which frontage development attracls, while the ac- 
tivities generated by the road environment affect the performance along the road, including the safety 
of drivers. Because conflict is the outcome of many interactions it needs to be measured accurate- 
ly and this is summarised in terms of friction and impact (pp 1-6 to 1-9). The conceptual research 
framework adopted in this project is based on a typology of road/environments and related research 
that leads to the deliniatlon of the scope of the research (Figure 1-12). 

Part II presents the results of the research aimed at testing the conceptual framework in country 
towns. In view of the limited budget for data collection, a case study approach was adopted and two 
country towns in New South Wales were selected - Moss Vale and Parkes. The selection criterla 
are set out (pp 2-1 to 2-2) which include accidents involving vehicles in country towns. The bask 
surveys - vehlcle numberplates, speeds, pedestrlan mvements, vldeo observations, lntervlews of 
businesses and visitors, land use and transport and tralfic management facilities - are outllned (pp 
2-3 10 2-5). After describing the essential characteristics of the two case study towns the remainder 
of Part II presents the results of the surveys. Finally, some suggestions for reducing conflict in Moss 
Vale and Parkes are made (pp 2-25 to 2-27). 

When the highway wns through the Main Street there is an Inevitable conflict between the through 
function of the highway and the retail. cornmerclal and pedestrian functions of the main street. This 
confllct may not necessarily manifest itself in accident statistics, but it does represent a rlsk and a 
potentlal for accidents. Not all associations between traffic and activilies in the Main Street are nega- 
tive. The prellminary guidelines offered in PaR 111 are intended to provide a basis for assessing the 
nature and extent of both negative and positive associations, and for developing and evaluating o p  
lions for reducing conflict and reinforcing positive associations. They are intended for correlation 
and comment, and are clearly only preliminary ideas for further refinement. They do not, for ex- 
ample, contain recommendations on what decisions to make as thal will depend on particular, and 
local, circumstances, including the issue of responsibility for implementation. However, where there 
are specific research findings which bear on the consideration of these options, these are i m r -  
prated in the guidelines. 
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APPENDICES 



PARKES 
BUSINESS ACTIVITY SURVEY 

1. Type o f  business? (Please s t a t e  as accurately as poss ib le . )  

- .. 

2. Address of business? 

3 .  )!hat i s  the nwnber of ( a )  ful l - t ime employees? 

( b )  part-  time employees? 

( c )  immediate family employees 

( d )  s e l r  employed? Ye 

TOTAL 

11. Poes t h i s  b u s i n e s s  p r o v i d e  the s o l e  income f o r  your 
household? 

(Plea.se t i c k  appropriate M x )  

5. Do y w :  

i, ( a )  cwn the property  frmm which the business i s  oonluoted 

( b )  own the business 

( c )  manaee the business 

(Please t i c k  appropriate b x ( e u ) )  

1 



6a. I f  you rent the  preml'ses 18 t h e  r e n t a l  range: 

,ess than 102 10% 202 302 40% 502 602 702 80% 902 100% More than 1002 

I 

( a )  l ess  than $100 per week 

(b)  between $100 and $200 per  week 

( c )  between $200 and $300 per week 

(d )  more  than $300 par  week 

(Please t i c k  appropr ia te box) 

6b Has the r e n t a i  increased Over the year by: 

(Please t i c k  re levan t  category) 

7 .  How l o n g  have  you been o p e r a t i n g  t h i s  b u s i n e s s  i n  these 
D r a m i  ses? 

8. When would the m a j o r i t y  of your tus iness be done? 

(Please t i c k  re levan t  category) 

3. Does your  turnover vary uarkedly  throughout the year? 

2 



9a. If yes, what are the  high periods7 

Jan Feb Mar Apr May Jun J u l  Aug Sep Oat Nov i)ec 

/ 

Jan Feb Mar Apr Hay Jun J u l  Aug Sep Oct Nov Dea 

I 

(Please t i c k  re levan t  category) 

What are the  lou per iods? 

Less than 101 1OX 20s 30% 40% 50% 602 702 802 901, 100% Wore than 1005 

(Please t i c k  re levant  category) 

I 4 

10. What p r o p o r t i o n  o f  y o u r  t r a d e  w o u l d  be r e l a t e d  t o  t r a f f i c  
passing through t w n  on the Newel1  IIighway? 

(Please t i c k  r e l e v a n t  category) 

11. Please est imate your average weekly turnover 

L per  week 

( T h i s  i n f o r m a t i o n  w i l l  be treated aa confidential) 

12. I s  t h i s  business p a r t  o f  a chain o f  s tores7 
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1 3 .  What proport ion o f  your c u s t w e r s  l i v e  i n  

z 

Parkes 

Forbes 

Brolgan 

T i  ch bo rne 

CokkamidGra 

Alectown 

Other par ts  o f  the d i s t r i c t  

Are passing trade 

Other t rade  

111. If your business advertises: 

( a )  What a r e  the area8 yw t a r g e t ?  

Parltes 

Forbes 

Brolgan 

T i  c h b r n e  

Cok kamid ge r a  

Alectown 

Other par ts  o f  the d i s t r i c t  

Are passing trade 

0 the r trade 

(Please t i c k  appropr iate  boxes) 

II 
4 



15. 

1 6 .  

17. 

17a. 

( b )  What a d v e r t i s i n g  means do you use? 

1 Pamphlets i n  l e t te rboxes  

Newspaper 

Radio 

Te lev i s ion  

No a d v e r t i s i n g  

(Please t i c k  appropr ia te  b o x ( e s ) )  

Do you have p l m s  fo r  improv ing or  expanding your premises? 

(p lease t i c k  appropr ia te box) 

Are you aware of a demand f o r  a p a r t i c u l a r  business a c t i v i t y  
vh ich  i s  n o t  be ing met?  If so, what? 

Are t h e r e  p rob lems  i n  t h e  shopp ing  c e n t r e  r e l a t e d  t o  the  
c o n f l i c t  between v e h i c l e s  and pedestr ians? 

Major Problems Minor Problem No Problem 

If yes, what a r e  these problems? 

17b. How do you think these problems can be a l l e v i a t e d ?  
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18. I n  p a r t i c u l a r ,  what do you  t h i n k  can be done t o  make t h e  
shoppinll centre saPer f o r  pedestrians? 

1 9 .  I f  t h e r e  i s  any o t h e r  i n f o r m a t i o n  you w o u l d  l i k e  t o  
contr ibute I n  r e l a t i o n  t o  the shopping environment please do 
Y O  here. 

ALL TEE ANSWERS YOU G I V E  WILL BE Sl’RICLl7J COUFIDEIRIU, A H D  UILL 
BK USED ONLP I N  STATISTICAL TABLES YESRE THEY CAN I N  NO UAY BE 
ASSOCIATED UITB YOUR ANSNERS. 

TEAR PO0 FOR TOUR ASSISTANCE 
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PEDSSTRIAE mwKI 

L o m t i o n :  

In terv iewer :  J 

1. I n  which town do you l i v e 7  

P r n &  

2. How d i d  you a r r i v e  here today? D id  you t r a v e l  by: 

(a) car as a d r i v e r  ( f )  train 

(c )bus  ( i ) o  t h e r  p l e a s e  specify 
( d )  motorcycle 
( e )  b i c y c l e  (h )  walk 

car as a passenger ( h )  t a x i  

or  

Q 

3 .  If you came by mr/motorcycle.  Where d i d  you park? 

n/la.!AA -54 

4 .  What was the main reason Por you caning here  today? 

( a )  shopping/personal v i s i t  ( b )  work ( c )  o t h e r ;  

(p lease specify)  
0 

5.  How often do you v i s i t  t h i s  shopping centre? 

6 .  Hou l o n g  do you th ink you w i l l  stay a t  t h i s  shopping centre  
today? 

7. Hou many establishments a r e  you l i k e l y  t o  v i s t  today7 

‘ 1  0 

1 



0. 

9 .  

How 

( a )  

( e )  

busy do you think the t r a f f i o  on t h i s  s t r e e t  i s  j u s t  nW7 

n o t  busy 

Would you cross t h i s  s t r e e t  away f rom the  pedest r ian  cross ings? 

( a )  Yes (go d i r e c t l y  t o  ques t ion  1 1 )  o ( c )  o the r ;  

please speci fy  

, '  
10. Uhy do y m  think i t  i s  

the  pedest r ian  cross ings? 

1 1 .  Yould you s t i l l  come t o  t h i s  shopping cent re  i f  there was more 
us ing  t h i s  s t r e e t ?  

( b )  No ( c )  o the r ;  (p lease spec i f i y ;  

12. Do you think the  t r a f f i c  t r a v e l s  too  fas t  on t h i s  s t r e e t  f o r  
you t o  oross i t  s a f e l y ?  

( a )  Yes ( b )  No G J o t h e r ;  (p lease spec i fy ;  

13. What do you  th ink c o u l d  be done t o  make t h i s  s t r e e t  s a f e r  
f o r  pedest r ians? 

2 
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